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V�DWWHQWLRQ�WR�WKLV�IDFW�EHIRUH�
LQVWDOOLQJ�WKLV�:RUN��DQG�VKDOO�EH�JXLGHG�E\�KLV�LQVWUXFWLRQV��

������ 3(50,76�$1'�&(57,),&$7(6�

$�� 7KH�&RQWUDFWRU�VKDOO�JLYH�QHFHVVDU\�QRWLFHV��ILOH�GUDZLQJV�DQG�6SHFLILFDWLRQV�ZLWK�WKH�GHSDUWPHQWV�
KDYLQJ� MXULVGLFWLRQ�� REWDLQ� SHUPLWV� RU� OLFHQVHV� QHFHVVDU\� WR� FDUU\� RXW� WKLV�ZRUN� DQG� SD\� DOO� IHHV�
WKHUHIRUH��VHH��������*HQHUDO�3URYLVLRQV�IRU�)LUH�3URWHFWLRQ�:RUN�6HFWLRQ������$������

������ ',6&5(3$1&,(6�

$�� 7KH�'UDZLQJV�DQG�6SHFLILFDWLRQV�DUH�LQWHQGHG�WR�FRRSHUDWH���$Q\�PDWHULDOV��HTXLSPHQW��RU�V\VWHPV�
UHODWHG� WR� WKLV� 6HFWLRQ� DQG� H[KLELWHG� RQ� WKH�$UFKLWHFWXUDO� DQG� )LUH� 3URWHFWLRQ�'UDZLQJV� EXW� QRW�
PHQWLRQHG�LQ�WKH�6SHFLILFDWLRQV�DUH�WR�EH�H[HFXWHG�WR�WKH�LQWHQW�DQG�PHDQLQJ�WKHUHRI��DV�LI�LW�ZHUH�
ERWK�PHQWLRQHG�LQ�WKH�6SHFLILFDWLRQV�DQG�VHW�IRUWK�RQ�WKH�'UDZLQJV��
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%�� ,Q� FDVH� RI� GLIIHUHQFHV� EHWZHHQ� WKH�'UDZLQJV� DQG�6SHFLILFDWLRQV�� WKH�6SHFLILFDWLRQV� VKDOO� JRYHUQ�
ILUVW��DQG�WKHQ�WKH�'UDZLQJV���/DUJH�VFDOH�GHWDLOV�VKDOO�WDNH�SUHFHGHQFH�RYHU�VPDOOHU�VFDOH�'UDZLQJV�
DV�WR�VKDSH�DQG�GHWDLOV�RI�FRQVWUXFWLRQ���6SHFLILFDWLRQV�VKDOO�JRYHUQ�DV�WR�PDWHULDOV��

&�� 'UDZLQJV� DQG� 6SHFLILFDWLRQV� DUH� LQWHQGHG� WR� EH� IXOO\� FRRSHUDWLYH� DQG� WR� DJUHH�� EXW� VKRXOG� DQ\�
GLVFUHSDQF\�RU�DSSDUHQW�GLIIHUHQFH�RFFXU�EHWZHHQ�'UDZLQJV�DQG�6SHFLILFDWLRQV�RU�VKRXOG�RFFXU�LQ�
WKH�:RUN�RI� RWKHUV� DIIHFWLQJ� WKH�ZRUN�� WKH�&RQWUDFWRU� VKDOO� QRWLI\� WKH�$UFKLWHFW� DW� RQFH�� � ,I� WKH�
&RQWUDFWRU�SURFHHGV�ZLWK�WKH�:RUN�DIIHFWHG�ZLWKRXW�LQVWUXFWLRQV�IURP�WKH�$UFKLWHFW��KH�VKDOO�PDNH�
JRRG�DQ\�UHVXOWDQW�GDPDJH�RU�GHIHFW���$OO�PLVXQGHUVWDQGLQJV�RI�'UDZLQJV�DQG�6SHFLILFDWLRQV�VKDOO�
EH�FODULILHG�E\�WKH�$UFKLWHFW��

������ 48$/,7<�$6685$1&(�

$�� 0DQXIDFWXUHU
V�,QVWUXFWLRQV�

��� ,Q� DGGLWLRQ� WR� WKH� UHTXLUHPHQWV� RI� WKHVH� 6SHFLILFDWLRQV�� FRPSO\� ZLWK� WKH� PDQXIDFWXUHU
V�
LQVWUXFWLRQV�DQG�UHFRPPHQGDWLRQV�IRU�DOO�SKDVHV�RI�WKH�ZRUN��

%�� 6WDQGDUGV�DQG�&RGHV�

��� 1HZ�-HUVH\�8QLIRUP�&RQVWUXFWLRQ�&RGH��

��� 1HZ�-HUVH\�8QLIRUP�)LUH�&RGH��

��� 1DWLRQDO�)LUH�&RGHV��1�)�3�$���

��� 0RXQW�+ROO\�)LUH�'HSDUWPHQW�5HTXLUHPHQWV��

��� 1HZ�-HUVH\�$PHULFDQ�:DWHU�&RPSDQ\�5XOHV�DQG�5HJXODWLRQV��

��� )�0��5HJXODWLRQV��

��� 5XOHV��UHJXODWLRQV�DQG�UHTXLUHPHQWV�RI�DOO�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

&�� $OO�ZRUN�DQG�PDWHULDO�QRW�VSHFLILFDOO\�GHVFULEHG��EXW�UHTXLUHG�IRU�D�FRPSOHWH�DQG�SURSHU�LQVWDOODWLRQ�
RI�WKH�ZRUN�RI�WKLV�6HFWLRQ��VKDOO�EH�SURYLGHG�E\�WKH�&RQWUDFWRU�DQG�VKDOO�EH�QHZ��ILUVW�TXDOLW\�RI�
WKHLU�UHVSHFWLYH�NLQGV��DQG�VXEMHFW�WR�DSSURYDO�RI�WKH�$UFKLWHFW��

������ &21&5(7(�:25.�

$�� $OO� IRUPHG� DQG� SRXUHG�LQ�SODFH� FRQFUHWH� ZRUN� LQFOXGLQJ� HTXLSPHQW� KRXVHNHHSLQJ� SDGV� ZLOO� EH�
SURYLGHG�XQGHU�WKLV�&RQWUDFW��

%�� 7KLV�&RQWUDFWRU�VKDOO�VXSSO\�DOO� UHTXLUHG�WHPSODWHV�IRU�DQFKRU�EROWV��DQG�GLPHQVLRQ�GUDZLQJV�IRU�
KRXVHNHHSLQJ�SDGV�� �$OO�FRQFUHWH�SURYLGHG�XQGHU�WKH�ZRUN�RI�WKLV�6HFWLRQ�VKDOO�EH�LQ�DFFRUGDQFH�
ZLWK�WKDW�VSHFLILHG�XQGHU�DQRWKHU�'LYLVLRQ�RU�6HFWLRQV�RI�WKHVH�6SHFLILFDWLRQV��

������ &223(5$7,21�:,7+�27+(56�

$�� 7KH�&RQWUDFWRU�VKDOO�FRRSHUDWH�ZLWK�RWKHU�WUDGHV�ZKRVH�ZRUN�LV�WR�EH�FRUUHODWHG�ZLWK�KLV�ZRUN��DQG�
ZLWK� WKH� ZRUN� RI� HDFK� RWKHU�� LQ� RUGHU� WR� DYRLG� ILHOG� LQWHUIHUHQFH�� LPSURSHU� HOHYDWLRQV�� RU�
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LQDFFHVVLELOLW\� WR� HTXLSPHQW�� � $Q\� H[WUD� H[SHQVH� RFFDVLRQHG� E\� ODFN� RI� FRRSHUDWLRQ� E\� WKLV�
&RQWUDFWRU�VKDOO�EH�ERUQH�E\�KLP��

������ (;$0,1$7,21�$1'�&225',1$7,21�

$�� 7KH� 'UDZLQJV� DUH� GLDJUDPPDWLF� DQG� LQGLFDWH� WKH� JHQHUDO� DUUDQJHPHQW� RI� V\VWHPV� DQG� ZRUN�
LQGLFDWHG� XQGHU� WKLV� 6HFWLRQ�� � �'R� QRW� VFDOH� WKH� 'UDZLQJV��� � 7KH� &RQWUDFWRU� VKDOO� FRQVXOW� WKH�
$UFKLWHFWXUDO�'UDZLQJV�DQG�'HWDLOV�IRU�H[DFW�ORFDWLRQV�RI�IL[WXUHV��DQG�HTXLSPHQW��ZKHUH�VDPH�DUH�
QRW�GHILQLWHO\�ORFDWHG��KH�VKDOO�REWDLQ�WKLV�LQIRUPDWLRQ�IURP�WKH�$UFKLWHFW��

%�� 7KH�&RQWUDFWRU�VKDOO�IROORZ�WKH�'UDZLQJV�LQ�OD\LQJ�RXW�ZRUN�DQG�FKHFN�'UDZLQJV�RI�RWKHU�WUDGHV�WR�
YHULI\� VSDFHV� LQ� ZKLFK� ZRUN� ZLOO� EH� LQVWDOOHG� DQG� PDLQWDLQ� PD[LPXP� KHDGURRP� DQG� VSDFH�
FRQGLWLRQV� DW� DOO� SRLQWV�� �:KHUH� KHDGURRP�RU� VSDFH� FRQGLWLRQV� DSSHDU� LQDGHTXDWH�� WKH�$UFKLWHFW�
VKDOO� EH� QRWLILHG� LQ� ZULWLQJ�� � 7KH� LQVWDOODWLRQ� VKDOO� QRW� SURFHHG� EHIRUH� UHFHLYLQJ� WKH� $UFKLWHFW
V�
ZULWWHQ�LQVWUXFWLRQV��

&�� ,I� GLUHFWHG� E\� WKH� $UFKLWHFW�� WKH� &RQWUDFWRU� VKDOO�� ZLWKRXW� H[WUD� FKDUJH�� PDNH� UHDVRQDEOH�
PRGLILFDWLRQV� LQ� WKH� OD\RXW� DV� QHHGHG� WR� SUHYHQW� FRQIOLFW� ZLWK� ZRUN� RI� RWKHU� WUDGHV�� PDLQWDLQ�
UHTXLUHG�KHDGURRP�DQG�VSDFH�FRQGLWLRQV��RU�IRU�SURSHU�H[HFXWLRQ�RI�WKH�ZRUN��

'�� :KHUH�YDULDQFHV�RFFXU�EHWZHHQ� WKH�'UDZLQJV� DQG� WKH�6SHFLILFDWLRQV��RU�ZLWKLQ� HLWKHU�GRFXPHQW�
LWVHOI��WKH�LWHP�RU�DUUDQJHPHQW�RI�EHWWHU�TXDOLW\��JUHDWHU�TXDQWLW\��RU�KLJKHU�FRVW�VKDOO�EH�LQFOXGHG�LQ�
WKH�&RQWUDFW���$UFKLWHFW�ZLOO�GHFLGH�RQ�WKH�LWHP�DQG�PDQQHU�LQ�ZKLFK�WKH�:RUN�VKDOO�EH�LQVWDOOHG�
DQG�KLV�GHFLVLRQ�VKDOO�EH�ILQDO��

(�� ,W�VKDOO�EH�WKH�UHVSRQVLELOLW\�RI�WKH�&RQWUDFWRU�WR�FORVHO\�VFKHGXOH�KLV�ZRUN�VR�WKDW�KLV�ZRUN�ZLOO�EH�
LQVWDOOHG�DW�WKH�SURSHU�WLPH�DQG�ZLWKRXW�GHOD\LQJ�WKH�FRPSOHWLRQ�RI�WKH�HQWLUH�3URMHFW��

)�� :KHUH�WKH�)LUH�3URWHFWLRQ�:RUN�ZLOO�EH�LQVWDOOHG�LQ�FORVH�SUR[LPLW\�WR�WKH�:RUN�RI�RWKHU�WUDGHV��RU�
ZKHUH�WKHUH�LV�HYLGHQFH�WKDW�WKH�:RUN�RI�WKH�&RQWUDFWRU�ZLOO�LQWHUIHUH�ZLWK�WKH�:RUN�RI�RWKHU�WUDGHV��
KH�VKDOO�DVVLVW�LQ�ZRUNLQJ�RXW�VSDFHV�FRQGLWLRQV�WR�PDNH�D�VDWLVIDFWRU\�DGMXVWPHQW���,I�VR�GLUHFWHG��
E\� WKH� $UFKLWHFW�� WKH� &RQWUDFWRU� VKDOO� SUHSDUH� FRPSRVLWH� ZRUNLQJ� GUDZLQJV� DQG� VHFWLRQV� DW� D�
VXLWDEOH�VFDOH�QRW�OHVV�WKDQ�Ǫ�����
����FOHDUO\�VKRZLQJ�KRZ�KLV�ZRUN�LV�WR�EH�LQVWDOOHG�LQ�UHODWLRQ�WR�
WKH�:RUN�RI�RWKHU�WUDGHV���,I�WKH�&RQWUDFWRU�LQVWDOOV�KLV�:RUN�EHIRUH�FRRUGLQDWLRQ�ZLWK�RWKHU�WUDGHV�
RU�VR�DV�WR�FDXVH�LQWHUIHUHQFH�ZLWK�:RUN�RI�RWKHU� WUDGHV��KH�VKDOO�PDNH�QHFHVVDU\�FKDQJHV�LQ�KLV�
:RUN�WR�FRUUHFW�WKH�FRQGLWLRQ�ZLWKRXW�H[WUD�FKDUJH��

*�� 6WXG\�WKH�'UDZLQJV�DQG�6SHFLILFDWLRQV�LQ�RUGHU�WR�LQVXUH�FRPSOHWHQHVV�RI�WKH�:RUN�UHTXLUHG�XQGHU�
WKLV� 6HFWLRQ�� � 6XSSOHPHQWDU\� LWHPV� QRUPDO� DQG� QHFHVVDU\� WR� FRPSOHWH� WKH� :RUN�� WKRXJK� QRW�
GHILQLWHO\�VKRZQ�RU�VSHFLILHG�VKDOO�EH�LQFOXGHG��

+�� 9HULI\�DOO�PHDVXUHPHQWV�DQG�FRQGLWLRQV�LQ�WKH�ILHOG�EHIRUH�VWDUWLQJ�ZRUN��

,�� ([DPLQH�DOO�VXUIDFHV�WR�ZKLFK�:RUN�XQGHU�WKLV�6HFWLRQ�LV�WR�EH�DSSOLHG�DQG�QRWLI\�WKH�$UFKLWHFW�LQ�
ZULWLQJ�LI�DQ\�FRQGLWLRQV�H[LVW�ZKLFK�DUH�GHWULPHQWDO�WR�WKH�SURSHU�DQG�H[SHGLWLRXV�LQVWDOODWLRQ�RI�
:RUN���6WDUWLQJ�RI�:RUN�VKDOO�EH�FRQVWUXHG�DV�DFFHSWDQFH�RI�VXUIDFHV��

������ &/($1,1*��3527(&7,21�$1'�$'-867,1*�
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$�� 7KH� &RQWUDFWRU� VKDOO� EH� UHVSRQVLEOH� IRU� WKH� SURWHFWLRQ� RI� DOO� ILUH� SURWHFWLRQ� V\VWHPV� HTXLSPHQW�
DJDLQVW�EUHDNDJH�RU�GDPDJH�DW�DOO�WLPHV�XQWLO�ILQDO�DFFHSWDQFH�RI�WKH�MRE��

%�� $OO� RSHQLQJV� OHIW� LQ� IORRU� IRU� SDVVDJH� RI� VXSSO\� SLSHV� VKDOO� EH� FRYHUHG� DQG� SURWHFWHG�� � 'XH�
SUHFDXWLRXV�VKDOO�EH�WDNHQ�DJDLQVW�IUHH]LQJ�GXULQJ�FROG�ZHDWKHU���$OO�SLSHV�VKDOO�EH�SURWHFWHG�ZLWK�
VXLWDEOH�FRYHULQJV�DV� VRRQ�DV� VHW�� �$OO�RSHQ�RI�SLSHV� VKDOO�EH�FORVHG�E\�D�SOXJ� ILWWLQJ� WR�SUHYHQW�
REVWUXFWLRQ�DQG�GDPDJH���3HQHWUDWLRQV�VKDOO�PDWFK�RU�H[FHHG�WKH�ILUH�UDWLQJ�RI�WKH�DVVHPEO\�ZKHUH�
UHTXLUHG��

&�� 7KH�&RQWUDFWRU�VKDOO�IUHTXHQWO\�FOHDQ�XS�DQG�UHPRYH�IURP�WKH�6LWH�DOO�UXEELVK��VFUDS�PDWHULDOV�DQG�
GHEULV�FDXVHG�E\�KLV�:RUN��DQG�XSRQ�FRPSOHWLRQ�RI�WKH�:RUN�DQG�EHIRUH�ILQDO�SD\PHQW�LV�PDGH��KH�
VKDOO�UHPRYH�IURP�WKH�VLWH�DOO�VXUSOXV�PDWHULDO��WHPSRUDU\�VWUXFWXUHV��WRROV�DQG�DOO�GHEULV�UHVXOWLQJ�
IURP�KLV�RSHUDWLRQ��

3$57���±��127�86('��

(1'�2)�6(&7,21��������



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 210517 - 1 

SECTION 210517 - SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Sleeve-seal fittings. 
5. Grout. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes:  Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends. 

D. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

E. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

F. Molded-PE or -PP Sleeves:  Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

G. Molded-PVC Sleeves:  With nailing flange for attaching to wooden forms. 
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2.2 STACK-SLEEVE FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Smith, Jay R. Mfg. Co. 
2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 
3. Or approved equal. 

B. Description:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping 
ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. GPT Industries. 
2. Advance Products & Systems, Inc. 
3. CALPICO, Inc. 
4. Metraflex Company (The). 
5. Pipeline Seal and Insulator, Inc. 
6. Proco Products, Inc. 
7. Or approved equal. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Stainless steel. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.4 SLEEVE-SEAL FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Presealed Systems. 
2. GPT Industries. 
3. Or approved equal. 

B. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 
concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match 
piping OD. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 210517 - 3 

2.5 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for sealants 
specified in Division 07 Section "Joint Sealants." 

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements 
for firestopping specified in Division 07 Section "Penetration Firestopping." 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 210517 - 4 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch annular clear space between 
sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 
waterproofing.  Comply with requirements for flashing specified in Division 07. 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor 
level. 

4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if 
ring is specified. 

5. Using grout, seal the space around outside of stack-sleeve fittings. 

B. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  Seal 
pipe penetrations with firestop materials.  Comply with requirements for firestopping specified 
in Division 07 Section "Penetration Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls.  Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping NPS 6 and Smaller:  Sleeve-seal fittings. 

2. Exterior Concrete Walls below Grade: 
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a. Piping NPS 6 and Smaller:  Sleeve-seal fittings. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping NPS 6 and Smaller:  Sleeve-seal fittings. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

4. Interior Partitions: 

a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves. 

END OF SECTION 210517 
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� (VFXWFKHRQV��
��� )ORRU�SODWHV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

3$57�����352'8&76�

���� (6&87&+(216�

$�� 2QH�3LHFH��&DVW�%UDVV�7\SH���:LWK�SROLVKHG��FKURPH�SODWHG�ILQLVK�DQG�VHWVFUHZ�IDVWHQHU��

%�� 2QH�3LHFH��'HHS�3DWWHUQ�7\SH�� �'HHS�GUDZQ��ER[�VKDSHG�EUDVV�ZLWK�FKURPH�SODWHG�ILQLVK�DQG�
VSULQJ�FOLS�IDVWHQHUV��

&�� 2QH�3LHFH��6WDPSHG�6WHHO�7\SH���:LWK�FKURPH�SODWHG�ILQLVK�DQG�VSULQJ�FOLS�IDVWHQHUV��

'�� 6SOLW�&DVWLQJ�%UDVV�7\SH�� �:LWK�SROLVKHG��FKURPH�SODWHG�ILQLVK�DQG�ZLWK�FRQFHDOHG�KLQJH�DQG�
VHWVFUHZ��

(�� 6SOLW�3ODWH��6WDPSHG�6WHHO�7\SH�� �:LWK�FKURPH�SODWHG�ILQLVK��FRQFHDOHG�KLQJH��DQG�VSULQJ�FOLS�
IDVWHQHUV��

���� )/225�3/$7(6�

$�� 2QH�3LHFH�)ORRU�3ODWHV���&DVW�LURQ�IODQJH�ZLWK�KROHV�IRU�IDVWHQHUV��

%�� 6SOLW�&DVWLQJ�)ORRU�3ODWHV���&DVW�EUDVV�ZLWK�FRQFHDOHG�KLQJH��
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3$57�����(;(&87,21�

���� ,167$//$7,21�

$�� ,QVWDOO�HVFXWFKHRQV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�ZDOOV��FHLOLQJV��DQG�ILQLVKHG�IORRUV��

%�� ,QVWDOO�HVFXWFKHRQV�ZLWK�,'� WR�FORVHO\�ILW�DURXQG�SLSH�� WXEH��DQG� LQVXODWLRQ�RI�SLSLQJ�DQG�ZLWK�
2'�WKDW�FRPSOHWHO\�FRYHUV�RSHQLQJ��

��� (VFXWFKHRQV�IRU�1HZ�3LSLQJ��

D�� 3LSLQJ�ZLWK�)LWWLQJ�RU�6OHHYH�3URWUXGLQJ�IURP�:DOO���2QH�SLHFH��GHHS�SDWWHUQ�W\SH��
E�� &KURPH�3ODWHG� 3LSLQJ�� � 2QH�SLHFH�� FDVW�EUDVV�W\SH� ZLWK� SROLVKHG�� FKURPH�SODWHG�

ILQLVK��
F�� ,QVXODWHG�3LSLQJ���2QH�SLHFH��VWDPSHG�VWHHO�W\SH��
G�� %DUH�3LSLQJ�DW�:DOO�DQG�)ORRU�3HQHWUDWLRQV� LQ�)LQLVKHG�6SDFHV�� �2QH�SLHFH��FDVW�

EUDVV�W\SH�ZLWK�SROLVKHG��FKURPH�SODWHG�ILQLVK��
H�� %DUH� 3LSLQJ� DW� :DOO� DQG� )ORRU� 3HQHWUDWLRQV� LQ� )LQLVKHG� 6SDFHV�� � 2QH�SLHFH��

VWDPSHG�VWHHO�W\SH�RU�VSOLW�SODWH��VWDPSHG�VWHHO�W\SH�ZLWK�FRQFHDOHG�KLQJH��
I�� %DUH�3LSLQJ�DW�&HLOLQJ�3HQHWUDWLRQV�LQ�)LQLVKHG�6SDFHV���2QH�SLHFH��FDVW�EUDVV�W\SH�

ZLWK�SROLVKHG��FKURPH�SODWHG�ILQLVK��
J�� %DUH�3LSLQJ�DW�&HLOLQJ�3HQHWUDWLRQV�LQ�)LQLVKHG�6SDFHV���2QH�SLHFH��VWDPSHG�VWHHO�

W\SH��
K�� %DUH�3LSLQJ� LQ�8QILQLVKHG�6HUYLFH�6SDFHV�� �2QH�SLHFH�� FDVW�EUDVV�RU� VSOLW�FDVWLQJ�

EUDVV�W\SH�ZLWK�URXJK�EUDVV�ILQLVK��
L�� %DUH�3LSLQJ�LQ�8QILQLVKHG�6HUYLFH�6SDFHV���2QH�SLHFH��VWDPSHG�VWHHO�W\SH�RU�VSOLW�

SODWH��VWDPSHG�VWHHO�W\SH�ZLWK�H[SRVHG�ULYHW�KLQJH��
M�� %DUH� 3LSLQJ� LQ� (TXLSPHQW� 5RRPV�� � 2QH�SLHFH�� FDVW�EUDVV� W\SH� ZLWK� SROLVKHG��

FKURPH�SODWHG�ILQLVK��
N�� %DUH�3LSLQJ�LQ�(TXLSPHQW�5RRPV���2QH�SLHFH��VWDPSHG�VWHHO�W\SH��

&�� ,QVWDOO�IORRU�SODWHV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�HTXLSPHQW�URRP�IORRUV��

'�� ,QVWDOO�IORRU�SODWHV�ZLWK�,'�WR�FORVHO\�ILW�DURXQG�SLSH��WXEH��DQG�LQVXODWLRQ�RI�SLSLQJ�DQG�ZLWK�2'�
WKDW�FRPSOHWHO\�FRYHUV�RSHQLQJ��

��� 1HZ�3LSLQJ���2QH�SLHFH��IORRU�SODWH�W\SH��
��� ([LVWLQJ�3LSLQJ���6SOLW�FDVWLQJ��IORRU�SODWH�W\SH��

���� ),(/'�48$/,7<�&21752/�

$�� 5HSODFH�EURNHQ�DQG�GDPDJHG�HVFXWFKHRQV�DQG�IORRU�SODWHV�XVLQJ�QHZ�PDWHULDOV��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 7KLV�6HFWLRQ�LQFOXGHV�WKH�IROORZLQJ��

��� ,VRODWLRQ�SDGV��
��� ,VRODWLRQ�PRXQWV��
��� 5HVWUDLQHG�HODVWRPHULF�LVRODWLRQ�PRXQWV��
��� 5HVWUDLQLQJ�EUDFHV��

���� '(),1,7,216�

$�� ,%&���,QWHUQDWLRQDO�%XLOGLQJ�&RGH��1HZ�-HUVH\�(GLWLRQ��

%�� ,&&�(6���,&&�(YDOXDWLRQ�6HUYLFH��

���� 3(5)250$1&(�5(48,5(0(176�

$�� :LQG�5HVWUDLQW� /RDGLQJ� VKDOO� EH� DV� LQGLFDWHG� RQ� WKH� FRQWUDFW� GUDZLQJV�� LQ� WKH�
DUFKLWHFWXUDO�VWUXFWXUDO�FRGH�DQDO\VLV��

%�� 6HLVPLF�5HVWUDLQW� /RDGLQJ� VKDOO� EH� DV� LQGLFDWHG� RQ� WKH� FRQWUDFW� GUDZLQJV�� LQ� WKH�
DUFKLWHFWXUDO�VWUXFWXUDO�FRGH�DQDO\VLV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD��)RU�WKH�IROORZLQJ��

��� ,QFOXGH� UDWHG� ORDG�� UDWHG� GHIOHFWLRQ�� DQG� RYHUORDG� FDSDFLW\� IRU� HDFK� YLEUDWLRQ� LVRODWLRQ�
GHYLFH��

��� ,OOXVWUDWH� DQG� LQGLFDWH� VW\OH��PDWHULDO�� VWUHQJWK�� IDVWHQLQJ� SURYLVLRQ�� DQG� ILQLVK� IRU� HDFK�
W\SH�DQG�VL]H�RI�VHLVPLF�UHVWUDLQW�FRPSRQHQW�XVHG��

D�� 7DEXODWH� W\SHV�DQG�VL]HV�RI� VHLVPLF� UHVWUDLQWV��FRPSOHWH�ZLWK� UHSRUW�QXPEHUV�DQG�
UDWHG� VWUHQJWK� LQ� WHQVLRQ� DQG� VKHDU� DV� HYDOXDWHG� E\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��
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E�� $QQRWDWH� WR� LQGLFDWH� DSSOLFDWLRQ� RI� HDFK� SURGXFW� VXEPLWWHG� DQG� FRPSOLDQFH�ZLWK�
UHTXLUHPHQWV��

��� ,QWHUORFNLQJ�6QXEEHUV���,QFOXGH�UDWLQJV�IRU�KRUL]RQWDO��YHUWLFDO��DQG�FRPELQHG�ORDGV��

%�� 'HOHJDWHG�'HVLJQ�6XEPLWWDO�� �)RU�YLEUDWLRQ� LVRODWLRQ� DQG� VHLVPLF�UHVWUDLQW� GHWDLOV� LQGLFDWHG� WR�
FRPSO\�ZLWK�SHUIRUPDQFH�UHTXLUHPHQWV�DQG�GHVLJQ�FULWHULD�� LQFOXGLQJ�DQDO\VLV�GDWD�VLJQHG�DQG�
VHDOHG�E\�WKH�TXDOLILHG�1HZ�-HUVH\�SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

��� 'HVLJQ�&DOFXODWLRQV���&DOFXODWH�VWDWLF�DQG�G\QDPLF�ORDGLQJ�GXH�WR�HTXLSPHQW�ZHLJKW�DQG�
RSHUDWLRQ��VHLVPLF�DQG�ZLQG�IRUFHV�UHTXLUHG�WR�VHOHFW�YLEUDWLRQ�LVRODWRUV��VHLVPLF�DQG�ZLQG�
UHVWUDLQWV��DQG�IRU�GHVLJQLQJ�YLEUDWLRQ�LVRODWLRQ�EDVHV��

D�� &RRUGLQDWH�GHVLJQ�FDOFXODWLRQV�ZLWK�ZLQG�ORDG�FDOFXODWLRQV�UHTXLUHG�IRU�HTXLSPHQW�
PRXQWHG� RXWGRRUV�� �&RPSO\�ZLWK� UHTXLUHPHQWV� LQ� RWKHU�'LYLVLRQ����6HFWLRQV� IRU�
HTXLSPHQW�PRXQWHG�RXWGRRUV��

��� 5LVHU�6XSSRUWV�� � ,QFOXGH� ULVHU�GLDJUDPV�DQG�FDOFXODWLRQV� VKRZLQJ�DQWLFLSDWHG�H[SDQVLRQ�
DQG�FRQWUDFWLRQ�DW�HDFK�VXSSRUW�SRLQW��LQLWLDO�DQG�ILQDO�ORDGV�RQ�EXLOGLQJ�VWUXFWXUH��VSULQJ�
GHIOHFWLRQ� FKDQJHV�� DQG� VHLVPLF� ORDGV�� � ,QFOXGH� FHUWLILFDWLRQ� WKDW� ULVHU� V\VWHP� KDV� EHHQ�
H[DPLQHG�IRU�H[FHVVLYH�VWUHVV�DQG�WKDW�QRQH�ZLOO�H[LVW��

��� 9LEUDWLRQ� ,VRODWLRQ�%DVH�'HWDLOV�� �'HWDLO� RYHUDOO� GLPHQVLRQV�� LQFOXGLQJ� DQFKRUDJHV� DQG�
DWWDFKPHQWV�WR�VWUXFWXUH�DQG�WR�VXSSRUWHG�HTXLSPHQW���,QFOXGH�DX[LOLDU\�PRWRU�VOLGHV�DQG�
UDLOV��EDVH�ZHLJKWV��HTXLSPHQW�VWDWLF�ORDGV��SRZHU�WUDQVPLVVLRQ��FRPSRQHQW�PLVDOLJQPHQW��
DQG�FDQWLOHYHU�ORDGV��

��� 6HLVPLF�DQG�:LQG�5HVWUDLQW�'HWDLOV��

D�� 'HVLJQ� $QDO\VLV�� � 7R� VXSSRUW� VHOHFWLRQ� DQG� DUUDQJHPHQW� RI� VHLVPLF� DQG� ZLQG�
UHVWUDLQWV���,QFOXGH�FDOFXODWLRQV�RI�FRPELQHG�WHQVLOH�DQG�VKHDU�ORDGV��

E�� 'HWDLOV���,QGLFDWH�IDEULFDWLRQ�DQG�DUUDQJHPHQW���'HWDLO�DWWDFKPHQWV�RI�UHVWUDLQWV�WR�
WKH�UHVWUDLQHG�LWHPV�DQG�WR�WKH�VWUXFWXUH���6KRZ�DWWDFKPHQW�ORFDWLRQV��PHWKRGV��DQG�
VSDFLQJV�� � ,GHQWLI\� FRPSRQHQWV�� OLVW� WKHLU� VWUHQJWKV�� DQG� LQGLFDWH� GLUHFWLRQV� DQG�
YDOXHV� RI� IRUFHV� WUDQVPLWWHG� WR� WKH� VWUXFWXUH� GXULQJ� VHLVPLF� HYHQWV�� � ,QGLFDWH�
DVVRFLDWLRQ�ZLWK�YLEUDWLRQ�LVRODWLRQ�GHYLFHV��

F�� &RRUGLQDWH� VHLVPLF�UHVWUDLQW� DQG� YLEUDWLRQ� LVRODWLRQ� GHWDLOV� ZLWK� ZLQG�UHVWUDLQW�
GHWDLOV� UHTXLUHG� IRU� HTXLSPHQW�PRXQWHG� RXWGRRUV�� �&RPSO\�ZLWK� UHTXLUHPHQWV� LQ�
RWKHU�'LYLVLRQ����6HFWLRQV�IRU�HTXLSPHQW�PRXQWHG�RXWGRRUV��

G�� 3UHDSSURYDO� DQG� (YDOXDWLRQ� 'RFXPHQWDWLRQ�� � %\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��VKRZLQJ�PD[LPXP�UDWLQJV�RI�UHVWUDLQW�LWHPV�DQG�WKH�
EDVLV�IRU�DSSURYDO��WHVWV�RU�FDOFXODWLRQV���

���� ,1)250$7,21$/�68%0,77$/6�

$�� &RRUGLQDWLRQ� 'UDZLQJV�� � 6KRZ� FRRUGLQDWLRQ� RI� VHLVPLF� EUDFLQJ� IRU� +9$&� SLSLQJ� DQG�
HTXLSPHQW� ZLWK� RWKHU� V\VWHPV� DQG� HTXLSPHQW� LQ� WKH� YLFLQLW\�� LQFOXGLQJ� RWKHU� VXSSRUWV� DQG�
VHLVPLF�UHVWUDLQWV��

%�� 4XDOLILFDWLRQ�'DWD���)RU�SURIHVVLRQDO�HQJLQHHU�DQG�WHVWLQJ�DJHQF\��

&�� :HOGLQJ�FHUWLILFDWHV��
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'�� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

���� 48$/,7<�$6685$1&(�

$�� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���$Q�LQGHSHQGHQW�DJHQF\��ZLWK�WKH�H[SHULHQFH�DQG�FDSDELOLW\�WR�
FRQGXFW� WKH� WHVWLQJ� LQGLFDWHG�� WKDW� LV� D� QDWLRQDOO\� UHFRJQL]HG� WHVWLQJ� ODERUDWRU\� �157/�� DV�
GHILQHG�E\�26+$�LQ����&)5���������DQG�WKDW�LV�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%�� &RPSO\� ZLWK� VHLVPLF�UHVWUDLQW� UHTXLUHPHQWV� LQ� WKH� ,%&� 1-� (GLWLRQ� DQG� 1)3$���� XQOHVV�
UHTXLUHPHQWV�LQ�WKLV�6HFWLRQ�DUH�PRUH�VWULQJHQW��

&�� :HOGLQJ�� � 4XDOLI\� SURFHGXUHV� DQG� SHUVRQQHO� DFFRUGLQJ� WR� $:6�'����'���0�� �6WUXFWXUDO�
:HOGLQJ�&RGH���6WHHO���

'�� 6HLVPLF�UHVWUDLQW�GHYLFHV�VKDOO�KDYH�KRUL]RQWDO�DQG�YHUWLFDO� ORDG� WHVWLQJ�DQG�DQDO\VLV�DQG�VKDOO�
EHDU� DQFKRUDJH� SUHDSSURYDO� E\� ,&&�(6�� RU� SUHDSSURYDO� E\� DQRWKHU� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ� MXULVGLFWLRQ�� VKRZLQJ�PD[LPXP�VHLVPLF�UHVWUDLQW� UDWLQJV�� �5DWLQJV�EDVHG�RQ�
LQGHSHQGHQW� WHVWLQJ�DUH�SUHIHUUHG� WR� UDWLQJV�EDVHG�RQ�FDOFXODWLRQV�� � ,I�SUHDSSURYHG� UDWLQJV�DUH�
QRW� DYDLODEOH�� VXEPLWWDOV� EDVHG� RQ� LQGHSHQGHQW� WHVWLQJ� DUH� SUHIHUUHG�� � &DOFXODWLRQV� �LQFOXGLQJ�
FRPELQLQJ� VKHDU� DQG� WHQVLOH� ORDGV�� WR� VXSSRUW� VHLVPLF�UHVWUDLQW� GHVLJQV� PXVW� EH� VLJQHG� DQG�
VHDOHG�E\�D�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU��

3$57�����352'8&76�

���� 9,%5$7,21�,62/$7256�

$�� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� D� FRPSDUDEOH�
SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

��� $FH�0RXQWLQJV�&R���,QF��
��� $PEHU�%RRWK�&RPSDQ\��,QF��
��� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
��� ,VRODWLRQ�7HFKQRORJ\��,QF��
��� .LQHWLFV�1RLVH�&RQWURO��
��� 0DVRQ�,QGXVWULHV��
��� 9LEUDWLRQ�(OLPLQDWRU�&R���,QF��
��� 9LEUDWLRQ�,VRODWLRQ��
��� 9LEUDWLRQ�0RXQWLQJV�	�&RQWUROV��,QF��
���� 2U�DSSURYHG�HTXDO��

%�� 3DGV���$UUDQJHG�LQ�VLQJOH�RU�PXOWLSOH�OD\HUV�RI�VXIILFLHQW�VWLIIQHVV�IRU�XQLIRUP�ORDGLQJ�RYHU�SDG�
DUHD��PROGHG�ZLWK�D�QRQVOLS�SDWWHUQ�DQG�JDOYDQL]HG�VWHHO�EDVHSODWHV��DQG�IDFWRU\�FXW�WR�VL]HV�WKDW�
PDWFK�UHTXLUHPHQWV�RI�VXSSRUWHG�HTXLSPHQW��

��� 5HVLOLHQW�0DWHULDO���2LO��DQG�ZDWHU�UHVLVWDQW�QHRSUHQH��

&�� 0RXQWV�� � 'RXEOH�GHIOHFWLRQ� W\SH�� ZLWK� PROGHG�� RLO�UHVLVWDQW� UXEEHU�� KHUPHWLFDOO\� VHDOHG�
FRPSUHVVHG�ILEHUJODVV��RU�QHRSUHQH�LVRODWRU�HOHPHQWV�ZLWK�IDFWRU\�GULOOHG��HQFDSVXODWHG�WRS�SODWH�
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IRU�EROWLQJ� WR�HTXLSPHQW�DQG�ZLWK�EDVHSODWH� IRU�EROWLQJ� WR�VWUXFWXUH�� �&RORU�FRGH�RU�RWKHUZLVH�
LGHQWLI\�WR�LQGLFDWH�FDSDFLW\�UDQJH��

��� 0DWHULDOV�� � &DVW�GXFWLOH�LURQ� RU� ZHOGHG� VWHHO� KRXVLQJ� FRQWDLQLQJ� WZR� VHSDUDWH� DQG�
RSSRVLQJ��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH�HOHPHQWV�WKDW�SUHYHQW�FHQWUDO�WKUHDGHG�HOHPHQW�
DQG�DWWDFKPHQW�KDUGZDUH�IURP�FRQWDFWLQJ�WKH�KRXVLQJ�GXULQJ�QRUPDO�RSHUDWLRQ��

��� 1HRSUHQH���6KRFN�DEVRUELQJ�PDWHULDOV�FRPSRXQGHG�DFFRUGLQJ�WR�WKH�VWDQGDUG�IRU�EULGJH�
EHDULQJ�QHRSUHQH�DV�GHILQHG�E\�$$6+72��

'�� 5HVWUDLQHG�0RXQWV���$OO�GLUHFWLRQDO�PRXQWLQJV�ZLWK�VHLVPLF�UHVWUDLQW��

��� 0DWHULDOV�� � &DVW�GXFWLOH�LURQ� RU� ZHOGHG� VWHHO� KRXVLQJ� FRQWDLQLQJ� WZR� VHSDUDWH� DQG�
RSSRVLQJ��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH�HOHPHQWV�WKDW�SUHYHQW�FHQWUDO�WKUHDGHG�HOHPHQW�
DQG�DWWDFKPHQW�KDUGZDUH�IURP�FRQWDFWLQJ�WKH�KRXVLQJ�GXULQJ�QRUPDO�RSHUDWLRQ��

��� 1HRSUHQH���6KRFN�DEVRUELQJ�PDWHULDOV�FRPSRXQGHG�DFFRUGLQJ�WR�WKH�VWDQGDUG�IRU�EULGJH�
EHDULQJ�QHRSUHQH�DV�GHILQHG�E\�$$6+72��

���� 6(,60,&�5(675$,17�'(9,&(6�

$�� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� D� FRPSDUDEOH�
SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

��� $PEHU�%RRWK�&RPSDQ\��,QF��
��� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
��� &RRSHU�%�/LQH��,QF���D�GLYLVLRQ�RI�&RRSHU�,QGXVWULHV��
��� +LOWL��,QF��
��� .LQHWLFV�1RLVH�&RQWURO��
��� /RRV�	�&R���&DEOHZDUH�'LYLVLRQ��
��� 0DVRQ�,QGXVWULHV��
��� 72/&2�,QFRUSRUDWHG��D�EUDQG�RI�1,%&2�,1&��
��� 8QLVWUXW��7\FR�,QWHUQDWLRQDO��/WG��
���� 2U�DSSURYHG�HTXDO��

%�� *HQHUDO�5HTXLUHPHQWV� IRU�5HVWUDLQW�&RPSRQHQWV�� �5DWHG� VWUHQJWKV�� IHDWXUHV�� DQG� DSSOLFDWLRQV�
VKDOO�EH�DV�GHILQHG�LQ�UHSRUWV�E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

��� 6WUXFWXUDO� 6DIHW\� )DFWRU�� � $OORZDEOH� VWUHQJWK� LQ� WHQVLRQ�� VKHDU�� DQG� SXOORXW� IRUFH� RI�
FRPSRQHQWV�VKDOO�EH�DW�OHDVW�IRXU�WLPHV�WKH�PD[LPXP�VHLVPLF�IRUFHV�WR�ZKLFK�WKH\�ZLOO�EH�
VXEMHFWHG��

&�� &KDQQHO�6XSSRUW�6\VWHP���0)0$����VKRS��RU�ILHOG�IDEULFDWHG�VXSSRUW�DVVHPEO\�PDGH�RI�VORWWHG�
VWHHO�FKDQQHOV�ZLWK�DFFHVVRULHV�IRU�DWWDFKPHQW�WR�EUDFHG�FRPSRQHQW�DW�RQH�HQG�DQG�WR�EXLOGLQJ�
VWUXFWXUH�DW�WKH�RWKHU�HQG�DQG�RWKHU�PDWFKLQJ�FRPSRQHQWV�DQG�ZLWK�FRUURVLRQ�UHVLVWDQW�FRDWLQJ��
DQG�UDWHG�LQ�WHQVLRQ��FRPSUHVVLRQ��DQG�WRUVLRQ�IRUFHV��

'�� +DQJHU�5RG�6WLIIHQHU���5HLQIRUFLQJ�VWHHO�DQJOH�FODPSHG�WR�KDQJHU�URG��

(�� %XVKLQJV�IRU�)ORRU�0RXQWHG�(TXLSPHQW�$QFKRU�%ROWV�� �1HRSUHQH�EXVKLQJV�GHVLJQHG�IRU�ULJLG�
HTXLSPHQW�PRXQWLQJV��DQG�PDWFKHG�WR�W\SH�DQG�VL]H�RI�DQFKRU�EROWV�DQG�VWXGV��
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)�� %XVKLQJ� $VVHPEOLHV� IRU� :DOO�0RXQWHG� (TXLSPHQW� $QFKRUDJH�� � $VVHPEOLHV� RI� QHRSUHQH�
HOHPHQWV�DQG�VWHHO�VOHHYHV�GHVLJQHG�IRU�ULJLG�HTXLSPHQW�PRXQWLQJV�DQG�PDWFKHG�WR�W\SH�DQG�VL]H�
RI�DWWDFKPHQW�GHYLFHV�XVHG��

*�� 5HVLOLHQW� ,VRODWLRQ� :DVKHUV� DQG� %XVKLQJV�� � 2QH�SLHFH�� PROGHG�� RLO�� DQG� ZDWHU�UHVLVWDQW�
QHRSUHQH��ZLWK�D�IODW�ZDVKHU�IDFH��

+�� 0HFKDQLFDO�$QFKRU�%ROWV���'ULOOHG�LQ�DQG�VWXG�ZHGJH�RU�IHPDOH�ZHGJH�W\SH�LQ�]LQF�FRDWHG�VWHHO�
IRU� LQWHULRU� DSSOLFDWLRQV�DQG� VWDLQOHVV� VWHHO� IRU� H[WHULRU� DSSOLFDWLRQV�� �6HOHFW� DQFKRU�EROWV�ZLWK�
VWUHQJWK�UHTXLUHG�IRU�DQFKRU�DQG�DV�WHVWHG�DFFRUGLQJ�WR�$670�(�������0LQLPXP�OHQJWK�RI�HLJKW�
WLPHV�GLDPHWHU��

,�� $GKHVLYH�$QFKRU�%ROWV���'ULOOHG�LQ�DQG�FDSVXOH�DQFKRU�V\VWHP�FRQWDLQLQJ�SRO\YLQ\O�RU�XUHWKDQH�
PHWKDFU\ODWH�EDVHG� UHVLQ� DQG� DFFHOHUDWRU�� RU� LQMHFWHG� SRO\PHU� RU� K\EULG� PRUWDU� DGKHVLYH���
3URYLGH�DQFKRU�EROWV�DQG�KDUGZDUH�ZLWK�]LQF�FRDWHG�VWHHO�IRU�LQWHULRU�DSSOLFDWLRQV�DQG�VWDLQOHVV�
VWHHO� IRU� H[WHULRU� DSSOLFDWLRQV�� � 6HOHFW� DQFKRU� EROWV� ZLWK� VWUHQJWK� UHTXLUHG� IRU� DQFKRU� DQG� DV�
WHVWHG�DFFRUGLQJ�WR�$670�(������

���� )$&725<�),1,6+(6�

$�� )LQLVK���0DQXIDFWXUHU
V�VWDQGDUG�SULPH�FRDW�ILQLVK�UHDG\�IRU�ILHOG�SDLQWLQJ��

%�� )LQLVK�� � 0DQXIDFWXUHU
V� VWDQGDUG� SDLQW� DSSOLHG� WR� IDFWRU\�DVVHPEOHG� DQG� �WHVWHG� HTXLSPHQW�
EHIRUH�VKLSSLQJ��

��� 3RZGHU�FRDWLQJ�RQ�VSULQJV�DQG�KRXVLQJV��
��� $OO�KDUGZDUH�VKDOO�EH�JDOYDQL]HG���+RW�GLS�JDOYDQL]H�PHWDO�FRPSRQHQWV�IRU�H[WHULRU�XVH��
��� %DNHG�HQDPHO�RU�SRZGHU�FRDW�IRU�PHWDO�FRPSRQHQWV�RQ�LVRODWRUV�IRU�LQWHULRU�XVH��
��� &RORU�FRGH�RU�RWKHUZLVH�PDUN�YLEUDWLRQ�LVRODWLRQ�DQG�VHLVPLF�FRQWURO�GHYLFHV�WR�LQGLFDWH�

FDSDFLW\�UDQJH��

3$57�����(;(&87,21�

���� (;$0,1$7,21�

$�� ([DPLQH� DUHDV� DQG� HTXLSPHQW� WR� UHFHLYH� YLEUDWLRQ� LVRODWLRQ� DQG� VHLVPLF�FRQWURO� GHYLFHV� IRU�
FRPSOLDQFH� ZLWK� UHTXLUHPHQWV� IRU� LQVWDOODWLRQ� WROHUDQFHV� DQG� RWKHU� FRQGLWLRQV� DIIHFWLQJ�
SHUIRUPDQFH��

%�� ([DPLQH� URXJKLQJ�LQ� RI� UHLQIRUFHPHQW� DQG� FDVW�LQ�SODFH� DQFKRUV� WR� YHULI\� DFWXDO� ORFDWLRQV�
EHIRUH�LQVWDOODWLRQ��

&�� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��
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���� $33/,&$7,216�

$�� 0XOWLSOH�3LSH�6XSSRUWV���6HFXUH�SLSHV�WR�WUDSH]H�PHPEHU�ZLWK�FODPSV�DSSURYHG�IRU�DSSOLFDWLRQ�
E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%�� +DQJHU�5RG�6WLIIHQHUV���,QVWDOO�KDQJHU�URG�VWLIIHQHUV�ZKHUH�LQGLFDWHG�RU�VFKHGXOHG�RQ�'UDZLQJV�
WR�UHFHLYH�WKHP�DQG�ZKHUH�UHTXLUHG�WR�SUHYHQW�EXFNOLQJ�RI�KDQJHU�URGV�GXH�WR�VHLVPLF�IRUFHV��

&�� 6WUHQJWK� RI� 6XSSRUW� DQG� 6HLVPLF�5HVWUDLQW� $VVHPEOLHV�� �:KHUH� QRW� LQGLFDWHG�� VHOHFW� VL]HV� RI�
FRPSRQHQWV� VR� VWUHQJWK�ZLOO� EH� DGHTXDWH� WR� FDUU\� SUHVHQW� DQG� IXWXUH� VWDWLF� DQG� VHLVPLF� ORDGV�
ZLWKLQ�VSHFLILHG�ORDGLQJ�OLPLWV��

���� 9,%5$7,21�&21752/�$1'�6(,60,&�5(675$,17�'(9,&(�,167$//$7,21�

$�� (TXLSPHQW�5HVWUDLQWV��

��� ,QVWDOO� UHVLOLHQW� EROW� LVRODWLRQ� ZDVKHUV� RQ� HTXLSPHQW� DQFKRU� EROWV� ZKHUH� FOHDUDQFH�
EHWZHHQ�DQFKRU�DQG�DGMDFHQW�VXUIDFH�H[FHHGV�������LQFK��

��� ,QVWDOO� VHLVPLF�UHVWUDLQW� GHYLFHV� XVLQJ� PHWKRGV� DSSURYHG� E\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�SURYLGLQJ�UHTXLUHG�VXEPLWWDOV�IRU�FRPSRQHQW��

%�� 3LSLQJ�5HVWUDLQWV��

��� &RPSO\�ZLWK�UHTXLUHPHQWV�LQ�066�63�����DQG�1)3$�����
��� 6SDFH�ODWHUDO�VXSSRUWV�D�PD[LPXP�RI����IHHW�R�F���DQG�ORQJLWXGLQDO�VXSSRUWV�D�PD[LPXP�

RI����IHHW�R�F��
��� %UDFH�D�FKDQJH�RI�GLUHFWLRQ�ORQJHU�WKDQ����IHHW��

&�� ,QVWDOO�FDEOHV�VR�WKH\�GR�QRW�EHQG�DFURVV�HGJHV�RI�DGMDFHQW�HTXLSPHQW�RU�EXLOGLQJ�VWUXFWXUH��

'�� ,QVWDOO�VHLVPLF�UHVWUDLQW�GHYLFHV�XVLQJ�PHWKRGV�DSSURYHG�E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�
KDYLQJ�MXULVGLFWLRQ�SURYLGLQJ�UHTXLUHG�VXEPLWWDOV�IRU�FRPSRQHQW��

(�� ,QVWDOO� EXVKLQJ� DVVHPEOLHV� IRU� DQFKRU�EROWV� IRU� IORRU�PRXQWHG� HTXLSPHQW�� DUUDQJHG� WR�SURYLGH�
UHVLOLHQW�PHGLD�EHWZHHQ�DQFKRU�EROW�DQG�PRXQWLQJ�KROH�LQ�FRQFUHWH�EDVH��

)�� ,QVWDOO�EXVKLQJ�DVVHPEOLHV�IRU�PRXQWLQJ�EROWV�IRU�ZDOO�PRXQWHG�HTXLSPHQW��DUUDQJHG�WR�SURYLGH�
UHVLOLHQW�PHGLD�ZKHUH�HTXLSPHQW�RU�HTXLSPHQW�PRXQWLQJ�FKDQQHOV�DUH�DWWDFKHG�WR�ZDOO��

*�� $WWDFKPHQW�WR�6WUXFWXUH���,I�VSHFLILF�DWWDFKPHQW�LV�QRW�LQGLFDWHG��DQFKRU�EUDFLQJ�WR�VWUXFWXUH�DW�
IODQJHV�RI�EHDPV��DW�XSSHU�WUXVV�FKRUGV�RI�EDU�MRLVWV��RU�DW�FRQFUHWH�PHPEHUV��

+�� 'ULOOHG�LQ�$QFKRUV��

��� ,GHQWLI\�SRVLWLRQ�RI�UHLQIRUFLQJ�VWHHO�DQG�RWKHU�HPEHGGHG�LWHPV�SULRU�WR�GULOOLQJ�KROHV�IRU�
DQFKRUV�� � 'R� QRW� GDPDJH� H[LVWLQJ� UHLQIRUFLQJ� RU� HPEHGGHG� LWHPV� GXULQJ� FRULQJ� RU�
GULOOLQJ�� �1RWLI\� WKH�VWUXFWXUDO�HQJLQHHU� LI� UHLQIRUFLQJ�VWHHO�RU�RWKHU�HPEHGGHG�LWHPV�DUH�
HQFRXQWHUHG� GXULQJ� GULOOLQJ�� � /RFDWH� DQG� DYRLG� SUHVWUHVVHG� WHQGRQV�� HOHFWULFDO� DQG�
WHOHFRPPXQLFDWLRQV�FRQGXLW��DQG�JDV�OLQHV��
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��� 'R�QRW�GULOO�KROHV� LQ� FRQFUHWH�RU�PDVRQU\�XQWLO� FRQFUHWH��PRUWDU��RU�JURXW�KDV� DFKLHYHG�
IXOO�GHVLJQ�VWUHQJWK��

��� :HGJH�$QFKRUV�� �3URWHFW� WKUHDGV� IURP�GDPDJH�GXULQJ�DQFKRU� LQVWDOODWLRQ�� �+HDY\�GXW\�
VOHHYH� DQFKRUV� VKDOO� EH� LQVWDOOHG�ZLWK� VOHHYH� IXOO\� HQJDJHG� LQ� WKH� VWUXFWXUDO� HOHPHQW� WR�
ZKLFK�DQFKRU�LV�WR�EH�IDVWHQHG��

��� $GKHVLYH� $QFKRUV�� � &OHDQ� KROHV� WR� UHPRYH� ORRVH� PDWHULDO� DQG� GULOOLQJ� GXVW� SULRU� WR�
LQVWDOODWLRQ�RI�DGKHVLYH���3ODFH�DGKHVLYH�LQ�KROHV�SURFHHGLQJ�IURP�WKH�ERWWRP�RI�WKH�KROH�
DQG� SURJUHVVLQJ� WRZDUG� WKH� VXUIDFH� LQ� VXFK� D� PDQQHU� DV� WR� DYRLG� LQWURGXFWLRQ� RI� DLU�
SRFNHWV�LQ�WKH�DGKHVLYH��

��� 6HW�DQFKRUV�WR�PDQXIDFWXUHU
V�UHFRPPHQGHG�WRUTXH��XVLQJ�D�WRUTXH�ZUHQFK��
��� ,QVWDOO� ]LQF�FRDWHG� VWHHO� DQFKRUV� IRU� LQWHULRU� DQG� VWDLQOHVV�VWHHO� DQFKRUV� IRU� H[WHULRU�

DSSOLFDWLRQV��

���� $&&2002'$7,21�2)�',))(5(17,$/�6(,60,&�027,21�

$�� ,QVWDOO�IOH[LEOH�FRQQHFWLRQV�LQ�SLSLQJ�ZKHUH�WKH\�FURVV�VHLVPLF�MRLQWV��ZKHUH�DGMDFHQW�VHFWLRQV�RU�
EUDQFKHV� DUH� VXSSRUWHG� E\� GLIIHUHQW� VWUXFWXUDO� HOHPHQWV�� DQG�ZKHUH� WKH� FRQQHFWLRQV� WHUPLQDWH�
ZLWK� FRQQHFWLRQ� WR� HTXLSPHQW� WKDW� LV� DQFKRUHG� WR� D� GLIIHUHQW� VWUXFWXUDO� HOHPHQW� IURP� WKH� RQH�
VXSSRUWLQJ� WKH� FRQQHFWLRQV� DV� WKH\� DSSURDFK� HTXLSPHQW�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ�
'LYLVLRQ����6HFWLRQ��:HW�3LSH�6SULQNOHU�6\VWHPV��IRU�SLSLQJ�IOH[LEOH�FRQQHFWLRQV��

(1'�2)�6(&7,21��������
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6(&7,21����������,'(17,),&$7,21�)25�),5(�68335(66,21�3,3,1*�$1'�(48,30(17�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� (TXLSPHQW�ODEHOV��
��� :DUQLQJ�VLJQV�DQG�ODEHOV��
��� 3LSH�ODEHOV��
��� 6WHQFLOV��
��� 9DOYH�WDJV��
��� :DUQLQJ�WDJV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW��

%�� 6DPSOHV�� � )RU� FRORU�� OHWWHU� VW\OH�� DQG� JUDSKLF� UHSUHVHQWDWLRQ� UHTXLUHG� IRU� HDFK� LGHQWLILFDWLRQ�
PDWHULDO�DQG�GHYLFH��

&�� (TXLSPHQW�/DEHO�6FKHGXOH�� �,QFOXGH�D� OLVWLQJ�RI�DOO�HTXLSPHQW�WR�EH�ODEHOHG�DQG�WKH�SURSRVHG�
FRQWHQW�IRU�HDFK�ODEHO��

'�� 9DOYH�6FKHGXOHV���9DOYH�QXPEHULQJ�VFKHPH��

���� &/26(287�68%0,77$/6�

$�� 0DLQWHQDQFH�'DWD���)RU�HDFK�SLSLQJ�V\VWHP�WR�LQFOXGH�LQ�PDLQWHQDQFH�PDQXDOV��

3$57�����352'8&76�

���� (48,30(17�/$%(/6�

$�� 0HWDO�/DEHOV�IRU�(TXLSPHQW��

��� 0DWHULDO� DQG� 7KLFNQHVV�� � %UDVV�� ������ LQFK� WKLFN�� ZLWK� SUHGULOOHG� KROHV� IRU� DWWDFKPHQW�
KDUGZDUH��
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��� /HWWHU�&RORU���:KLWH��
��� %DFNJURXQG�&RORU���5HG��
��� 0LQLPXP�/DEHO�6L]H���/HQJWK�DQG�ZLGWK�YDU\�IRU�UHTXLUHG�ODEHO�FRQWHQW��EXW�QRW�OHVV�WKDQ�

������E\�����LQFK��
��� 0LQLPXP�/HWWHU� 6L]H�� � ���� LQFK� IRU� QDPH� RI� XQLWV� LI� YLHZLQJ� GLVWDQFH� LV� OHVV� WKDQ� ���

LQFKHV������LQFK�IRU�YLHZLQJ�GLVWDQFHV�XS�WR����LQFKHV��DQG�SURSRUWLRQDWHO\�ODUJHU�OHWWHULQJ�
IRU�JUHDWHU�YLHZLQJ�GLVWDQFHV���,QFOXGH�VHFRQGDU\�OHWWHULQJ�WZR�WKLUGV�WR�WKUHH�IRXUWKV�WKH�
VL]H�RI�SULQFLSDO�OHWWHULQJ��

��� )DVWHQHUV���6WDLQOHVV�VWHHO�ULYHWV��
��� $GKHVLYH���&RQWDFW�W\SH�SHUPDQHQW�DGKHVLYH��FRPSDWLEOH�ZLWK�ODEHO�DQG�ZLWK�VXEVWUDWH��

%�� 3ODVWLF�/DEHOV�IRU�(TXLSPHQW��

��� 0DWHULDO�DQG�7KLFNQHVV���0XOWLOD\HU��PXOWLFRORU��SODVWLF�ODEHOV�IRU�PHFKDQLFDO�HQJUDYLQJ��
�����LQFK�WKLFN��ZLWK�SUHGULOOHG�KROHV�IRU�DWWDFKPHQW�KDUGZDUH��

��� /HWWHU�&RORU���:KLWH��
��� %DFNJURXQG�&RORU���5HG��
��� 0D[LPXP�7HPSHUDWXUH���$EOH�WR�ZLWKVWDQG�WHPSHUDWXUHV�XS�WR�����GHJ�)��
��� 0LQLPXP�/DEHO�6L]H���/HQJWK�DQG�ZLGWK�YDU\�IRU�UHTXLUHG�ODEHO�FRQWHQW��EXW�QRW�OHVV�WKDQ�

������E\�����LQFK��
��� 0LQLPXP�/HWWHU� 6L]H�� � ���� LQFK� IRU� QDPH� RI� XQLWV� LI� YLHZLQJ� GLVWDQFH� LV� OHVV� WKDQ� ���

LQFKHV������LQFK�IRU�YLHZLQJ�GLVWDQFHV�XS�WR����LQFKHV��DQG�SURSRUWLRQDWHO\�ODUJHU�OHWWHULQJ�
IRU�JUHDWHU�YLHZLQJ�GLVWDQFHV���,QFOXGH�VHFRQGDU\�OHWWHULQJ�WZR�WKLUGV�WR�WKUHH�IRXUWKV�WKH�
VL]H�RI�SULQFLSDO�OHWWHULQJ��

��� )DVWHQHUV���6WDLQOHVV�VWHHO�ULYHWV��
��� $GKHVLYH���&RQWDFW�W\SH�SHUPDQHQW�DGKHVLYH��FRPSDWLEOH�ZLWK�ODEHO�DQG�ZLWK�VXEVWUDWH��

&�� /DEHO� &RQWHQW�� � ,QFOXGH� HTXLSPHQW
V� 'UDZLQJ� GHVLJQDWLRQ� RU� XQLTXH� HTXLSPHQW� QXPEHU��
'UDZLQJ� QXPEHUV� ZKHUH� HTXLSPHQW� LV� LQGLFDWHG� �SODQV�� GHWDLOV�� DQG� VFKHGXOHV��� DQG� WKH�
6SHFLILFDWLRQ�6HFWLRQ�QXPEHU�DQG�WLWOH�ZKHUH�HTXLSPHQW�LV�VSHFLILHG��

'�� (TXLSPHQW�/DEHO� 6FKHGXOH�� � )RU� HDFK� LWHP� RI� HTXLSPHQW� WR� EH� ODEHOHG�� RQ� ������E\����LQFK�
ERQG�SDSHU�� �7DEXODWH� HTXLSPHQW� LGHQWLILFDWLRQ�QXPEHU� DQG� LGHQWLI\�'UDZLQJ�QXPEHUV�ZKHUH�
HTXLSPHQW�LV�LQGLFDWHG��SODQV��GHWDLOV��DQG�VFKHGXOHV��DQG�WKH�6SHFLILFDWLRQ�6HFWLRQ�QXPEHU�DQG�
WLWOH� ZKHUH� HTXLSPHQW� LV� VSHFLILHG�� � (TXLSPHQW� VFKHGXOH� VKDOO� EH� LQFOXGHG� LQ� RSHUDWLRQ� DQG�
PDLQWHQDQFH�GDWD��

���� :$51,1*�6,*16�$1'�/$%(/6�

$�� $��0DWHULDO� DQG� 7KLFNQHVV�� � 0XOWLOD\HU�� PXOWLFRORU�� SODVWLF� ODEHOV� IRU� PHFKDQLFDO� HQJUDYLQJ��
�����LQFK�WKLFN��ZLWK�SUHGULOOHG�KROHV�IRU�DWWDFKPHQW�KDUGZDUH��

%�� /HWWHU�&RORU���26+$�6DIHW\�<HOORZ��)6���������

&�� %DFNJURXQG�&RORU���%ODFN��)6���������

'�� 0D[LPXP�7HPSHUDWXUH���$EOH�WR�ZLWKVWDQG�WHPSHUDWXUHV�XS�WR�����GHJ�)��

(�� 0LQLPXP�/DEHO�6L]H���/HQJWK�DQG�ZLGWK�YDU\�IRU�UHTXLUHG�ODEHO�FRQWHQW��EXW�QRW�OHVV�WKDQ�������
E\�����LQFK��
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)�� 0LQLPXP�/HWWHU�6L]H�������LQFK�IRU�QDPH�RI�XQLWV�LI�YLHZLQJ�GLVWDQFH�LV�OHVV�WKDQ����LQFKHV������
LQFK� IRU� YLHZLQJ� GLVWDQFHV� XS� WR� ��� LQFKHV�� DQG� SURSRUWLRQDWHO\� ODUJHU� OHWWHULQJ� IRU� JUHDWHU�
YLHZLQJ�GLVWDQFHV���,QFOXGH�VHFRQGDU\�OHWWHULQJ�WZR�WKLUGV�WR�WKUHH�IRXUWKV�WKH�VL]H�RI�SULQFLSDO�
OHWWHULQJ��

*�� )DVWHQHUV���6WDLQOHVV�VWHHO�ULYHWV��

+�� $GKHVLYH���&RQWDFW�W\SH�SHUPDQHQW�DGKHVLYH��FRPSDWLEOH�ZLWK�ODEHO�DQG�ZLWK�VXEVWUDWH��

,�� /DEHO� &RQWHQW�� � ,QFOXGH� FDXWLRQ� DQG� ZDUQLQJ� LQIRUPDWLRQ�� SOXV� HPHUJHQF\� QRWLILFDWLRQ�
LQVWUXFWLRQV��

���� 3,3(�/$%(/6�

$�� *HQHUDO�5HTXLUHPHQWV� IRU�0DQXIDFWXUHG� 3LSH�/DEHOV�� � 3UHSULQWHG�� FRORU�FRGHG��ZLWK� OHWWHULQJ�
LQGLFDWLQJ�VHUYLFH�DQG�VKRZLQJ�IORZ�GLUHFWLRQ��

%�� 3UHWHQVLRQHG�3LSH�/DEHOV�� � 3UHFRLOHG�� VHPLULJLG� SODVWLF� IRUPHG� WR� FRYHU� IXOO� FLUFXPIHUHQFH� RI�
SLSH�DQG�WR�DWWDFK�WR�SLSH�ZLWKRXW�IDVWHQHUV�RU�DGKHVLYH��

&�� 6HOI�$GKHVLYH�3LSH�/DEHOV���3ULQWHG�SODVWLF�ZLWK�FRQWDFW�W\SH��SHUPDQHQW�DGKHVLYH�EDFNLQJ��

'�� 3LSH�/DEHO� &RQWHQWV�� � ,QFOXGH� LGHQWLILFDWLRQ� RI� SLSLQJ� VHUYLFH� XVLQJ� VDPH� GHVLJQDWLRQV� RU�
DEEUHYLDWLRQV�DV�XVHG�RQ�'UDZLQJV��SLSH�VL]H��DQG�DQ�DUURZ�LQGLFDWLQJ�IORZ�GLUHFWLRQ��

��� )ORZ�'LUHFWLRQ�$UURZV�� � ,QWHJUDO�ZLWK� SLSLQJ�V\VWHP� VHUYLFH� OHWWHULQJ� WR� DFFRPPRGDWH�
ERWK�GLUHFWLRQV��RU�DV�VHSDUDWH�XQLW�RQ�HDFK�SLSH�ODEHO�WR�LQGLFDWH�IORZ�GLUHFWLRQ��

��� /HWWHULQJ�6L]H���$W�OHDVW�������LQFKHV�KLJK��

(�� 3LSH�/DEHO�&RORUV��

��� %DFNJURXQG�&RORU���26+$�6DIHW\�5HG��)6���������
��� /HWWHU�&RORU���,QVLJQLD�:KLWH��)6���������

���� 67(1&,/6�

$�� 6WHQFLOV���3UHSDUHG�ZLWK�OHWWHU�VL]HV�DFFRUGLQJ�WR�$60(�$�����IRU�SLSLQJ��DQG�PLQLPXP�OHWWHU�
KHLJKW�RI����� LQFK� IRU�DFFHVV�SDQHO�DQG�GRRU� ODEHOV�� HTXLSPHQW� ODEHOV�� DQG�VLPLODU�RSHUDWLRQDO�
LQVWUXFWLRQV��

��� 6WHQFLO�0DWHULDO���)LEHUERDUG�RU�PHWDO��
��� 6WHQFLO� 3DLQW�� � ([WHULRU�� JORVV�� VLOR[DQH� HSR[\� EODFN� XQOHVV� RWKHUZLVH� LQGLFDWHG�� � 3DLQW�

PD\�EH�LQ�SUHVVXUL]HG�VSUD\�FDQ�IRUP��
��� ,GHQWLILFDWLRQ�3DLQW���([WHULRU��VLOR[DQH�HSR[\�LQ�FRORUV�DFFRUGLQJ�WR�$60(�$�����XQOHVV�

RWKHUZLVH�LQGLFDWHG��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

,'(17,),&$7,21�)25�),5(�68335(66,21�3,3,1*�$1'�(48,30(17 ������ � �

���� 9$/9(�7$*6�

$�� 9DOYH�7DJV���6WDPSHG�RU�HQJUDYHG�ZLWK�����LQFK�OHWWHUV�IRU�SLSLQJ�V\VWHP�DEEUHYLDWLRQ�DQG�����
LQFK�QXPEHUV��

��� 7DJ�0DWHULDO���%UDVV��������LQFK�WKLFN��ZLWK�SUHGULOOHG�KROHV�IRU�DWWDFKPHQW�KDUGZDUH��
��� )DVWHQHUV���%UDVV�EHDGHG�FKDLQ�RU�6�KRRN��
��� 9DOYH�7DJ�&RORU���5HG��
��� /HWWHU�&RORU���:KLWH��

%�� 9DOYH� 6FKHGXOHV�� � )RU� HDFK� SLSLQJ� V\VWHP�� RQ� ������E\����LQFK� ERQG� SDSHU�� � 7DEXODWH� YDOYH�
QXPEHU��SLSLQJ�V\VWHP��V\VWHP�DEEUHYLDWLRQ��DV�VKRZQ�RQ�YDOYH�WDJ���ORFDWLRQ�RI�YDOYH��URRP�RU�
VSDFH��� QRUPDO�RSHUDWLQJ� SRVLWLRQ� �RSHQ�� FORVHG�� RU� PRGXODWLQJ��� DQG� YDULDWLRQV� IRU�
LGHQWLILFDWLRQ���0DUN�YDOYHV�IRU�HPHUJHQF\�VKXWRII�DQG�VLPLODU�VSHFLDO�XVHV��

��� 9DOYH�WDJ�VFKHGXOH�VKDOO�EH�LQFOXGHG�LQ�RSHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

���� :$51,1*�7$*6�

$�� :DUQLQJ�7DJV���3UHSULQWHG�RU�SDUWLDOO\�SUHSULQWHG��DFFLGHQW�SUHYHQWLRQ�WDJV��RI�SODVWLFL]HG�FDUG�
VWRFN�ZLWK�PDWWH�ILQLVK�VXLWDEOH�IRU�ZULWLQJ��

��� 6L]H�����E\�������LQFKHV�PLQLPXP��
��� )DVWHQHUV���%UDVV�JURPPHW�DQG�ZLUH��
��� 1RPHQFODWXUH�� �/DUJH�VL]H�SULPDU\�FDSWLRQ�VXFK�DV� �'$1*(5����&$87,21���RU� �'2�

127�23(5$7(���
��� &RORU���<HOORZ�EDFNJURXQG�ZLWK�EODFN�OHWWHULQJ��

3$57�����(;(&87,21�

���� 35(3$5$7,21�

$�� &OHDQ� SLSLQJ� DQG� HTXLSPHQW� VXUIDFHV� RI� VXEVWDQFHV� WKDW� FRXOG� LPSDLU� ERQG� RI� LGHQWLILFDWLRQ�
GHYLFHV�� LQFOXGLQJ� GLUW�� RLO�� JUHDVH�� UHOHDVH� DJHQWV�� DQG� LQFRPSDWLEOH� SULPHUV�� SDLQWV�� DQG�
HQFDSVXODQWV��

���� /$%(/�,167$//$7,21�

$�� &RRUGLQDWH� LQVWDOODWLRQ� RI� LGHQWLI\LQJ� GHYLFHV� ZLWK� FRPSOHWLRQ� RI� FRYHULQJ� DQG� SDLQWLQJ� RI�
VXUIDFHV�ZKHUH�GHYLFHV�DUH�WR�EH�DSSOLHG��

%�� &RRUGLQDWH�LQVWDOODWLRQ�RI�LGHQWLI\LQJ�GHYLFHV�ZLWK�ORFDWLRQV�RI�DFFHVV�SDQHOV�DQG�GRRUV��

&�� ,QVWDOO�RU�SHUPDQHQWO\�IDVWHQ�ODEHOV�RQ�HDFK�PDMRU�LWHP�RI�PHFKDQLFDO�HTXLSPHQW��

'�� /RFDWH�HTXLSPHQW�ODEHOV�ZKHUH�DFFHVVLEOH�DQG�YLVLEOH��

(�� 3LSLQJ�&RORU�&RGLQJ���3DLQWLQJ�RI�SLSLQJ�LV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��,QWHULRU�3DLQWLQJ���
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)�� 6WHQFLOHG�3LSH�/DEHO�2SWLRQ�� �6WHQFLOHG� ODEHOV�PD\�EH�SURYLGHG� LQVWHDG�RI�PDQXIDFWXUHG�SLSH�
ODEHOV�� DW� ,QVWDOOHU
V� RSWLRQ�� � ,QVWDOO� VWHQFLOHG� SLSH� ODEHOV�� FRPSO\LQJ�ZLWK� $60(�$������ZLWK�
SDLQWHG��FRORU�FRGHG�EDQGV�RU�UHFWDQJOHV�RQ�HDFK�SLSLQJ�V\VWHP��

��� ,GHQWLILFDWLRQ�3DLQW���8VH�IRU�FRQWUDVWLQJ�EDFNJURXQG��
��� 6WHQFLO�3DLQW���8VH�IRU�SLSH�PDUNLQJ��

*�� 3LSH�/DEHO�/RFDWLRQV���/RFDWH�SLSH�ODEHOV�ZKHUH�SLSLQJ�LV�H[SRVHG�RU�DERYH�DFFHVVLEOH�FHLOLQJV�
LQ�ILQLVKHG�VSDFHV��PDFKLQH�URRPV��DFFHVVLEOH�PDLQWHQDQFH�VSDFHV�VXFK�DV�VKDIWV�� WXQQHOV��DQG�
SOHQXPV��DQG�H[WHULRU�H[SRVHG�ORFDWLRQV�DV�IROORZV��

��� 1HDU�HDFK�YDOYH�DQG�FRQWURO�GHYLFH��
��� 1HDU� HDFK� EUDQFK� FRQQHFWLRQ� H[FOXGLQJ� VKRUW� WDNHRIIV�� � :KHUH� IORZ� SDWWHUQ� LV� QRW�

REYLRXV��PDUN�HDFK�SLSH�DW�EUDQFK��
��� 1HDU�SHQHWUDWLRQV�WKURXJK�ZDOOV��IORRUV��FHLOLQJV��DQG�LQDFFHVVLEOH�HQFORVXUHV��
��� $W� DFFHVV� GRRUV�� PDQKROHV�� DQG� VLPLODU� DFFHVV� SRLQWV� WKDW� SHUPLW� YLHZ� RI� FRQFHDOHG�

SLSLQJ��
��� 1HDU�PDMRU�HTXLSPHQW�LWHPV�DQG�RWKHU�SRLQWV�RI�RULJLQDWLRQ�DQG�WHUPLQDWLRQ��
��� 6SDFHG�DW�PD[LPXP�LQWHUYDOV�RI����IHHW�DORQJ�HDFK�UXQ�� �5HGXFH�LQWHUYDOV� WR����IHHW� LQ�

DUHDV�RI�FRQJHVWHG�SLSLQJ�DQG�HTXLSPHQW��
��� 2Q�SLSLQJ�DERYH�UHPRYDEOH�DFRXVWLFDO�FHLOLQJV���2PLW�LQWHUPHGLDWHO\�VSDFHG�ODEHOV��

���� 9$/9(�7$*�,167$//$7,21�

$�� ,QVWDOO�WDJV�RQ�YDOYHV�DQG�FRQWURO�GHYLFHV�LQ�SLSLQJ�V\VWHPV���/LVW�WDJJHG�YDOYHV�LQ�D�YDOYH�WDJ�
VFKHGXOH��

%�� 9DOYH�7DJ� $SSOLFDWLRQ� 6FKHGXOH�� � 7DJ� YDOYHV� DFFRUGLQJ� WR� VL]H�� VKDSH�� DQG� ZLWK� FDSWLRQV�
VLPLODU�WR�WKRVH�LQGLFDWHG�LQ��9DOYH�7DJ�6L]H�DQG�6KDSH��6XESDUDJUDSK�EHORZ��

��� 9DOYH�7DJ�6L]H�DQG�6KDSH��

D�� :HW�3LSH�6SULQNOHU�6\VWHP�����LQFKHV��VTXDUH��
E�� 'U\�3LSH�6SULQNOHU�6\VWHP�����LQFKHV��RFWDJRQ��

���� :$51,1*�7$*�,167$//$7,21�

$�� :ULWH� UHTXLUHG� PHVVDJH� RQ�� DQG� DWWDFK� ZDUQLQJ� WDJV� WR�� HTXLSPHQW� DQG� RWKHU� LWHPV� ZKHUH�
UHTXLUHG��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� ,QVXODWLQJ�LQGRRU�DQG�RXWGRRU�HTXLSPHQW��
��� ,QVXODWLQJ�RXWGRRU�SLSLQJ��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD�� �)RU�HDFK�W\SH�RI�SURGXFW� LQGLFDWHG�� � ,QFOXGH� WKHUPDO�FRQGXFWLYLW\��ZDWHU�YDSRU�
SHUPHDQFH�WKLFNQHVV��DQG�MDFNHWV��ERWK�IDFWRU\�DQG�ILHOG�DSSOLHG�LI�DQ\���

%�� 6KRS�'UDZLQJV���,QFOXGH�SODQV��HOHYDWLRQV��VHFWLRQV��GHWDLOV��DQG�DWWDFKPHQWV�WR�RWKHU�ZRUN��

��� 'HWDLO�DSSOLFDWLRQ�RI�SURWHFWLYH�VKLHOGV�� VDGGOHV��DQG� LQVHUWV�DW�KDQJHUV� IRU�HDFK� W\SH�RI�
LQVXODWLRQ�DQG�KDQJHU��

��� 'HWDLO�LQVXODWLRQ�DSSOLFDWLRQ�DW�SLSH�H[SDQVLRQ�MRLQWV�IRU�HDFK�W\SH�RI�LQVXODWLRQ��
��� 'HWDLO� LQVXODWLRQ�DSSOLFDWLRQ�DW�HOERZV��ILWWLQJV��IODQJHV��YDOYHV��DQG�VSHFLDOWLHV�IRU�HDFK�

W\SH�RI�LQVXODWLRQ��
��� 'HWDLO�UHPRYDEOH�LQVXODWLRQ�DW�SLSLQJ�VSHFLDOWLHV�DQG�HTXLSPHQW�FRQQHFWLRQV��
��� 'HWDLO�DSSOLFDWLRQ�RI�ILHOG�DSSOLHG�MDFNHWV��
��� 'HWDLO�DSSOLFDWLRQ�DW�OLQNDJHV�RI�FRQWURO�GHYLFHV��
��� 'HWDLO�ILHOG�DSSOLFDWLRQ�IRU�ILUH�VXSSUHVVLRQ�ZDWHU�VWRUDJH�WDQNV��

&�� 6DPSOHV�� �)RU� HDFK� W\SH�RI� LQVXODWLRQ�DQG� MDFNHW� LQGLFDWHG�� � ,GHQWLI\�HDFK�6DPSOH��GHVFULELQJ�
SURGXFW�DQG�LQWHQGHG�XVH���6DPSOH�VL]HV�DUH�DV�IROORZV��

��� 3UHIRUPHG�3LSH�,QVXODWLRQ�0DWHULDOV������LQFKHV�ORQJ�E\�136����
��� 6KHHW�)RUP�,QVXODWLRQ�0DWHULDOV������LQFKHV�VTXDUH��
��� -DFNHW�0DWHULDOV�IRU�3LSH������LQFKHV�ORQJ�E\�136����
��� 6KHHW�-DFNHW�0DWHULDOV������LQFKHV�VTXDUH��
��� 0DQXIDFWXUHU
V�&RORU�&KDUWV���)RU�SURGXFWV�ZKHUH�FRORU�LV�VSHFLILHG��VKRZ�WKH�IXOO�UDQJH�

RI�FRORUV�DYDLODEOH�IRU�HDFK�W\SH�RI�ILQLVK�PDWHULDO��

���� ,1)250$7,21$/�68%0,77$/6�

$�� 4XDOLILFDWLRQ�'DWD���)RU�TXDOLILHG�,QVWDOOHU��
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%�� 0DWHULDO� 7HVW� 5HSRUWV�� � )URP� D� TXDOLILHG� WHVWLQJ� DJHQF\� DFFHSWDEOH� WR� DXWKRULWLHV� KDYLQJ�
MXULVGLFWLRQ� LQGLFDWLQJ�� LQWHUSUHWLQJ�� DQG� FHUWLI\LQJ� WHVW� UHVXOWV� IRU� FRPSOLDQFH� RI� LQVXODWLRQ�
PDWHULDOV�� VHDOHUV�� DWWDFKPHQWV�� FHPHQWV�� DQG� MDFNHWV�� ZLWK� UHTXLUHPHQWV� LQGLFDWHG�� � ,QFOXGH�
GDWHV�RI�WHVWV�DQG�WHVW�PHWKRGV�HPSOR\HG��

&�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

���� 48$/,7<�$6685$1&(�

$�� ,QVWDOOHU�4XDOLILFDWLRQV���6NLOOHG�PHFKDQLFV�ZKR�KDYH�VXFFHVVIXOO\�FRPSOHWHG�DQ�DSSUHQWLFHVKLS�
SURJUDP� RU� DQRWKHU� FUDIW� WUDLQLQJ� SURJUDP� FHUWLILHG� E\� WKH� 'HSDUWPHQW� RI� /DERU�� %XUHDX� RI�
$SSUHQWLFHVKLS�DQG�7UDLQLQJ��

%�� 6XUIDFH�%XUQLQJ�&KDUDFWHULVWLFV���)RU�LQVXODWLRQ�DQG�UHODWHG�PDWHULDOV��DV�GHWHUPLQHG�E\�WHVWLQJ�
LGHQWLFDO�SURGXFWV� DFFRUGLQJ� WR�$670�(�����E\�D� WHVWLQJ�DQG� LQVSHFWLQJ�DJHQF\�DFFHSWDEOH� WR�
DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ�� � )DFWRU\� ODEHO� LQVXODWLRQ� DQG� MDFNHW� PDWHULDOV� DQG� DGKHVLYH��
PDVWLF��DQG�FHPHQW�PDWHULDO�FRQWDLQHUV��ZLWK�DSSURSULDWH�PDUNLQJV�RI�DSSOLFDEOH�WHVWLQJ�DJHQF\��

��� ,QVXODWLRQ� ,QVWDOOHG� ,QGRRUV�� � )ODPH�VSUHDG� LQGH[� RI� ��� RU� OHVV�� DQG� VPRNH�GHYHORSHG�
LQGH[�RI����RU�OHVV��

��� ,QVXODWLRQ� ,QVWDOOHG�2XWGRRUV�� �)ODPH�VSUHDG� LQGH[�RI����RU� OHVV�� DQG�VPRNH�GHYHORSHG�
LQGH[�RI�����RU�OHVV��

���� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$�� 3DFNDJLQJ�� � ,QVXODWLRQ�PDWHULDO� FRQWDLQHUV� VKDOO� EH�PDUNHG� E\�PDQXIDFWXUHU�ZLWK� DSSURSULDWH�
$670�VWDQGDUG�GHVLJQDWLRQ��W\SH�DQG�JUDGH��DQG�PD[LPXP�XVH�WHPSHUDWXUH��

���� &225',1$7,21�

$�� &RRUGLQDWH�VL]HV�DQG�ORFDWLRQV�RI�VXSSRUWV��KDQJHUV��DQG�LQVXODWLRQ�VKLHOGV��

%�� &RRUGLQDWH� FOHDUDQFH� UHTXLUHPHQWV�ZLWK� SLSLQJ� ,QVWDOOHU� IRU� SLSLQJ� LQVXODWLRQ� DSSOLFDWLRQ� DQG�
HTXLSPHQW� ,QVWDOOHU� IRU� HTXLSPHQW� LQVXODWLRQ� DSSOLFDWLRQ�� � %HIRUH� SUHSDULQJ� SLSLQJ� 6KRS�
'UDZLQJV��HVWDEOLVK�DQG�PDLQWDLQ�FOHDUDQFH�UHTXLUHPHQWV�IRU�LQVWDOODWLRQ�RI�LQVXODWLRQ�DQG�ILHOG�
DSSOLHG�MDFNHWV�DQG�ILQLVKHV�DQG�IRU�VSDFH�UHTXLUHG�IRU�PDLQWHQDQFH��

���� 6&+('8/,1*�

$�� 6FKHGXOH� LQVXODWLRQ� DSSOLFDWLRQ� DIWHU� SUHVVXUH� WHVWLQJ�� � ,QVXODWLRQ� DSSOLFDWLRQ� PD\� EHJLQ� RQ�
VHJPHQWV�WKDW�KDYH�VDWLVIDFWRU\�WHVW�UHVXOWV��

%�� &RPSOHWH�LQVWDOODWLRQ�DQG�FRQFHDOPHQW�RI�SODVWLF�PDWHULDOV�DV�UDSLGO\�DV�SRVVLEOH�LQ�HDFK�DUHD�RI�
FRQVWUXFWLRQ��
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3$57�����352'8&76�

���� ,168/$7,21�0$7(5,$/6�

$�� &RPSO\�ZLWK� UHTXLUHPHQWV� LQ� 3DUW��� VFKHGXOH� DUWLFOHV� IRU�ZKHUH� LQVXODWLQJ�PDWHULDOV� VKDOO� EH�
DSSOLHG��

%�� 3URGXFWV�VKDOO�QRW�FRQWDLQ�DVEHVWRV��OHDG��PHUFXU\��RU�PHUFXU\�FRPSRXQGV��

&�� 3URGXFWV�WKDW�FRPH�LQ�FRQWDFW�ZLWK�VWDLQOHVV�VWHHO�VKDOO�KDYH�D�OHDFKDEOH�FKORULGH�FRQWHQW�RI�OHVV�
WKDQ����SSP�ZKHQ�WHVWHG�DFFRUGLQJ�WR�$670�&������

'�� ,QVXODWLRQ� PDWHULDOV� IRU� XVH� RQ� DXVWHQLWLF� VWDLQOHVV� VWHHO� VKDOO� EH� TXDOLILHG� DV� DFFHSWDEOH�
DFFRUGLQJ�WR�$670�&������

(�� )RDP� LQVXODWLRQ�PDWHULDOV� VKDOO� QRW� XVH� &)&� RU�+&)&� EORZLQJ� DJHQWV� LQ� WKH�PDQXIDFWXULQJ�
SURFHVV��

)�� &DOFLXP�6LOLFDWH��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� ,QGXVWULDO�,QVXODWLRQ�*URXS��,,*���7KHUPR����*ROG��

��� 3UHIRUPHG�3LSH�6HFWLRQV���)ODW���FXUYHG���DQG�JURRYHG�EORFN�VHFWLRQV�RI�QRQFRPEXVWLEOH��
LQRUJDQLF��K\GURXV�FDOFLXP�VLOLFDWH�ZLWK�D�QRQ�DVEHVWRV�ILEURXV�UHLQIRUFHPHQW�� �&RPSO\�
ZLWK�$670�&������7\SH�,��

��� 3UHIDEULFDWHG� )LWWLQJ� &RYHUV�� � &RPSO\� ZLWK� $670�&����� DQG� $670�&����� IRU�
GLPHQVLRQV�XVHG�LQ�SUHIRUPLQJ�LQVXODWLRQ�WR�FRYHU�YDOYHV��HOERZV��WHHV��DQG�IODQJHV��

*�� &HOOXODU� *ODVV�� � ,QRUJDQLF�� LQFRPEXVWLEOH�� IRDPHG� RU� FHOOXODWHG� JODVV� ZLWK� DQQHDOHG�� ULJLG��
KHUPHWLFDOO\� VHDOHG� FHOOV�� � )DFWRU\�DSSOLHG� MDFNHW� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ� �)DFWRU\�
$SSOLHG�-DFNHWV��$UWLFOH��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� 3LWWVEXUJK�&RUQLQJ�&RUSRUDWLRQ��)RDPJODV��

��� %ORFN�,QVXODWLRQ���$670�&������7\SH�,��
��� 6SHFLDO�6KDSHG�,QVXODWLRQ���$670�&������7\SH�,,,��
��� %RDUG�,QVXODWLRQ���$670�&������7\SH�,9��
��� 3UHIRUPHG�3LSH�,QVXODWLRQ�ZLWKRXW�-DFNHW���&RPSO\�ZLWK�$670�&������7\SH�,,��&ODVV����
��� 3UHIRUPHG�3LSH�,QVXODWLRQ�ZLWK�)DFWRU\�$SSOLHG�$6-�66/���&RPSO\�ZLWK�$670�&������

7\SH�,,��&ODVV����
��� )DFWRU\�IDEULFDWH�VKDSHV�DFFRUGLQJ�WR�$670�&�����DQG�$670�&������

+�� )OH[LEOH�(ODVWRPHULF� ,QVXODWLRQ�� �&ORVHG�FHOO�� VSRQJH��RU�H[SDQGHG�UXEEHU�PDWHULDOV�� �&RPSO\�
ZLWK�$670�&������7\SH�,�IRU�WXEXODU�PDWHULDOV�DQG�7\SH�,,�IRU�VKHHW�PDWHULDOV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��
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D�� $HURIOH[�86$��,QF���$HURFHO��
E�� $UPDFHOO�//&��$3�$UPDIOH[��

���� $'+(6,9(6�

$�� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV�DQG�IRU�ERQGLQJ�
LQVXODWLRQ�WR�LWVHOI�DQG�WR�VXUIDFHV�WR�EH�LQVXODWHG�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� &DOFLXP�6LOLFDWH�$GKHVLYH���)LEURXV��VRGLXP�VLOLFDWH�EDVHG�DGKHVLYH�ZLWK�D�VHUYLFH�WHPSHUDWXUH�
UDQJH�RI����WR�����GHJ�)��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 9LPDVFR�&RUSRUDWLRQ�������

��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

&�� &HOOXODU�*ODVV� $GKHVLYH�� � 7ZR�FRPSRQHQW�� WKHUPRVHWWLQJ� XUHWKDQH� DGKHVLYH� FRQWDLQLQJ� QR�
IODPPDEOH�VROYHQWV��ZLWK�D�VHUYLFH�WHPSHUDWXUH�UDQJH�RI�PLQXV�����WR�SOXV�����GHJ�)��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\���������

��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

'�� )OH[LEOH�(ODVWRPHULF�DQG�3RO\ROHILQ�$GKHVLYH���&RPSO\�ZLWK�0,/�$������$��7\SH�,,��&ODVV�,��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $HURIOH[�86$��,QF���$HURVHDO��
E�� $UPDFHOO�//&��$UPDIOH[�����$GKHVLYH��
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
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��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

���� 0$67,&6�

$�� 0DWHULDOV� VKDOO� EH� FRPSDWLEOH�ZLWK� LQVXODWLRQ�PDWHULDOV�� MDFNHWV�� DQG� VXEVWUDWHV�� FRPSO\�ZLWK�
0,/�35)������&��7\SH�,,��

%�� 9DSRU�%DUULHU�0DVWLF���:DWHU�EDVHG��VXLWDEOH�IRU�LQGRRU�XVH�RQ�EHORZ�DPELHQW�VHUYLFHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\���������������

E�� 9LPDVFR�&RUSRUDWLRQ�������

��� :DWHU�9DSRU� 3HUPHDQFH�� � $670�(����(���0�� 3URFHGXUH�%�� ������ SHUP� DW� ���PLO� GU\�
ILOP�WKLFNQHVV��

��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� 6ROLGV�&RQWHQW���$670�'����������SHUFHQW�E\�YROXPH�DQG����SHUFHQW�E\�ZHLJKW��
��� &RORU���:KLWH��

&�� 9DSRU�%DUULHU�0DVWLF���6ROYHQW�EDVHG��VXLWDEOH�IRU�RXWGRRU�XVH�RQ�EHORZ�DPELHQW�VHUYLFHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��(QFDFHO��

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������������

��� :DWHU�9DSRU�3HUPHDQFH���$670�)������������SHUP�DW����PLO�GU\�ILOP�WKLFNQHVV��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� 6ROLGV�&RQWHQW���$670�'����������SHUFHQW�E\�YROXPH�DQG����SHUFHQW�E\�ZHLJKW��
��� &RORU���:KLWH��

'�� %UHDWKHU�0DVWLF���:DWHU�EDVHG��VXLWDEOH�IRU�LQGRRU�DQG�RXWGRRU�XVH�RQ�DERYH�DPELHQW�VHUYLFHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
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H�� 9LPDVFR�&RUSRUDWLRQ��:&���:&����

��� :DWHU�9DSRU�3HUPHDQFH���$670�)�����������SHUPV�DW��������LQFK�GU\�ILOP�WKLFNQHVV��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� 6ROLGV�&RQWHQW������SHUFHQW�E\�YROXPH�DQG����SHUFHQW�E\�ZHLJKW��
��� &RORU���:KLWH��

���� /$**,1*�$'+(6,9(6�

$�� 'HVFULSWLRQ�� � &RPSO\� ZLWK� 0,/�$�����&�� &ODVV�,�� *UDGH�$� DQG� VKDOO� EH� FRPSDWLEOH� ZLWK�
LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3����$+9���

E�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\���������

F�� 9LPDVFR�&RUSRUDWLRQ������DQG������

��� )LUH�UHVLVWDQW��ZDWHU�EDVHG� ODJJLQJ� DGKHVLYH� DQG� FRDWLQJ� IRU�XVH� LQGRRUV� WR� DGKHUH� ILUH�
UHVLVWDQW�ODJJLQJ�FORWKV�RYHU�HTXLSPHQW�DQG�SLSH�LQVXODWLRQ��

��� 6HUYLFH�7HPSHUDWXUH�5DQJH�����WR�SOXV�����GHJ�)��
��� &RORU���:KLWH��

���� 6($/$176�

$�� -RLQW�6HDODQWV��

��� -RLQW� 6HDODQWV� IRU�&HOOXODU�*ODVV�� 3KHQROLF�� DQG� 3RO\LVRF\DQXUDWH� 3URGXFWV�� � 6XEMHFW� WR�
FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 3LWWVEXUJK�&RUQLQJ�&RUSRUDWLRQ��3LWWVHDO������

��� -RLQW� 6HDODQWV� IRU� 3RO\VW\UHQH� 3URGXFWV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV��
SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
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��� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��
��� 3HUPDQHQWO\�IOH[LEOH��HODVWRPHULF�VHDODQW��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV�����WR�SOXV�����GHJ�)��
��� &RORU���:KLWH�RU�JUD\��
��� )RU� LQGRRU� DSSOLFDWLRQV�� VHDODQWV� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ�

FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������
��� 6HDODQWV� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�

'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

%�� )6.�DQG�0HWDO�-DFNHW�)ODVKLQJ�6HDODQWV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������

��� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��
��� )LUH��DQG�ZDWHU�UHVLVWDQW��IOH[LEOH��HODVWRPHULF�VHDODQW��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� &RORU���$OXPLQXP��
��� )RU� LQGRRU� DSSOLFDWLRQV�� VHDODQWV� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ�

FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������
��� 6HDODQWV� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�

'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

&�� $6-�)ODVKLQJ�6HDODQWV��DQG�9LQ\O��39'&��DQG�39&�-DFNHW�)ODVKLQJ�6HDODQWV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

��� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��
��� )LUH��DQG�ZDWHU�UHVLVWDQW��IOH[LEOH��HODVWRPHULF�VHDODQW��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� &RORU���:KLWH��
��� )RU� LQGRRU� DSSOLFDWLRQV�� VHDODQWV� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ�

FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������
��� 6HDODQWV� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�

'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���
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���� )$&725<�$33/,('�-$&.(76�

$�� ,QVXODWLRQ� V\VWHP� VFKHGXOHV� LQGLFDWH� IDFWRU\�DSSOLHG� MDFNHWV� RQ� YDULRXV� DSSOLFDWLRQV�� � :KHQ�
IDFWRU\�DSSOLHG�MDFNHWV�DUH�LQGLFDWHG��FRPSO\�ZLWK�WKH�IROORZLQJ��

��� $6-�� � :KLWH�� NUDIW�SDSHU�� ILEHUJODVV�UHLQIRUFHG� VFULP� ZLWK� DOXPLQXP�IRLO� EDFNLQJ��
FRPSO\LQJ�ZLWK�$670�&�������7\SH�,��

��� $6-�66/���$6-�ZLWK�VHOI�VHDOLQJ��SUHVVXUH�VHQVLWLYH��DFU\OLF�EDVHG�DGKHVLYH�FRYHUHG�E\�D�
UHPRYDEOH�SURWHFWLYH�VWULS��FRPSO\LQJ�ZLWK�$670�&�������7\SH�,��

��� )6.� -DFNHW�� � $OXPLQXP�IRLO�� ILEHUJODVV�UHLQIRUFHG� VFULP� ZLWK� NUDIW�SDSHU� EDFNLQJ��
FRPSO\LQJ�ZLWK�$670�&�������7\SH�,,��

��� 39'&� -DFNHW� IRU� ,QGRRU� $SSOLFDWLRQV�� � ��PLO�WKLFN�� ZKLWH� 39'&� ELD[LDOO\� RULHQWHG�
EDUULHU�ILOP�ZLWK�D�SHUPHDQFH�DW������SHUP�ZKHQ�WHVWHG�DFFRUGLQJ�WR�$670�(����(���0�
DQG� ZLWK� D� IODPH�VSUHDG� LQGH[� RI� �� DQG� D� VPRNH�GHYHORSHG� LQGH[� RI� ��� ZKHQ� WHVWHG�
DFFRUGLQJ�WR�$670�(�����

D�� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

��� 'RZ� &KHPLFDO� &RPSDQ\� �7KH��� 6DUDQ����� 9DSRU� 5HWDUGHU� )LOP� DQG�
6DUDQ�����9DSRU�5HWDUGHU�)LOP��

��� 39'&� -DFNHW� IRU� 2XWGRRU� $SSOLFDWLRQV�� � ��PLO�WKLFN�� ZKLWH� 39'&� ELD[LDOO\� RULHQWHG�
EDUULHU�ILOP�ZLWK�D�SHUPHDQFH�DW������SHUP�ZKHQ�WHVWHG�DFFRUGLQJ�WR�$670�(����(���0�
DQG� ZLWK� D� IODPH�VSUHDG� LQGH[� RI� �� DQG� D� VPRNH�GHYHORSHG� LQGH[� RI� ��� ZKHQ� WHVWHG�
DFFRUGLQJ�WR�$670�(�����

D�� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

��� 'RZ� &KHPLFDO� &RPSDQ\� �7KH��� 6DUDQ����� 9DSRU� 5HWDUGHU� )LOP� DQG�
6DUDQ�����9DSRU�5HWDUGHU�)LOP��

��� 39'&�66/� -DFNHW�� � 39'&� MDFNHW� ZLWK� D� VHOI�VHDOLQJ�� SUHVVXUH�VHQVLWLYH�� DFU\OLF�EDVHG�
DGKHVLYH�FRYHUHG�E\�D�UHPRYDEOH�SURWHFWLYH�VWULS��

D�� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

��� 'RZ� &KHPLFDO� &RPSDQ\� �7KH��� 6DUDQ����� 9DSRU� 5HWDUGHU� )LOP� DQG�
6DUDQ�����9DSRU�5HWDUGHU�)LOP��

���� ),(/'�$33/,('�-$&.(76�

$�� )LHOG�DSSOLHG�MDFNHWV�VKDOO�FRPSO\�ZLWK�$670�&������7\SH�,�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� 39&� -DFNHW�� � +LJK�LPSDFW�UHVLVWDQW�� 89�UHVLVWDQW� 39&� FRPSO\LQJ� ZLWK� $670�'�������
&ODVV�������&�� WKLFNQHVV�DV�VFKHGXOHG��UROO�VWRFN�UHDG\�IRU�VKRS�RU�ILHOG�FXWWLQJ�DQG�IRUPLQJ���
7KLFNQHVV�LV�LQGLFDWHG�LQ�ILHOG�DSSOLHG�MDFNHW�VFKHGXOHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� -RKQV�0DQYLOOH��=HVWRQ��
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E�� 3�,�&��3ODVWLFV��,QF���)*�6HULHV��
F�� 3URWR�&RUSRUDWLRQ��/R6PRNH��
G�� 6SHHGOLQH�&RUSRUDWLRQ��6PRNH6DIH��

��� $GKHVLYH���$V�UHFRPPHQGHG�E\�MDFNHW�PDWHULDO�PDQXIDFWXUHU��
��� &RORU���&RORU�FRGH�MDFNHWV�EDVHG�RQ�V\VWHP��
��� )DFWRU\�IDEULFDWHG�ILWWLQJ�FRYHUV�WR�PDWFK�MDFNHW�LI�DYDLODEOH��RWKHUZLVH��ILHOG�IDEULFDWH��

D�� 6KDSHV�� � ���� DQG����GHJUHH�� VKRUW�� DQG� ORQJ�UDGLXV� HOERZV�� WHHV�� YDOYHV�� IODQJHV��
XQLRQV��UHGXFHUV��HQG�FDSV��VRLO�SLSH�KXEV��WUDSV��PHFKDQLFDO�MRLQWV��DQG�3�WUDS�DQG�
VXSSO\�FRYHUV�IRU�ODYDWRULHV��

��� )DFWRU\�IDEULFDWHG�WDQN�KHDGV�DQG�WDQN�VLGH�SDQHOV��

���� 7$3(6�

$�� $6-� 7DSH�� �:KLWH� YDSRU�UHWDUGHU� WDSH�PDWFKLQJ� IDFWRU\�DSSOLHG� MDFNHW�ZLWK� DFU\OLF� DGKHVLYH��
FRPSO\LQJ�ZLWK�$670�&�������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $%,��,GHDO�7DSH�'LYLVLRQ������$:)�$6-��
E�� $YHU\�'HQQLVRQ�&RUSRUDWLRQ��6SHFLDOW\�7DSHV�'LYLVLRQ��)DVVRQ�������
F�� &RPSDF�&RUSRUDWLRQ������DQG������
G�� 9HQWXUH�7DSH�������&:�3OXV�������&:�3OXV��DQG������&:�3OXV�64��

��� :LGWK�����LQFKHV��
��� 7KLFNQHVV��������PLOV��
��� $GKHVLRQ������RXQFHV�IRUFH�LQFK�LQ�ZLGWK��
��� (ORQJDWLRQ�����SHUFHQW��
��� 7HQVLOH�6WUHQJWK������OEI�LQFK�LQ�ZLGWK��
��� $6-�7DSH�'LVNV�DQG�6TXDUHV���3UHFXW�GLVNV�RU�VTXDUHV�RI�$6-�WDSH��

%�� )6.�7DSH���)RLO�IDFH��YDSRU�UHWDUGHU�WDSH�PDWFKLQJ�IDFWRU\�DSSOLHG�MDFNHW�ZLWK�DFU\OLF�DGKHVLYH��
FRPSO\LQJ�ZLWK�$670�&�������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $%,��,GHDO�7DSH�'LYLVLRQ������$:)�)6.��
E�� $YHU\�'HQQLVRQ�&RUSRUDWLRQ��6SHFLDOW\�7DSHV�'LYLVLRQ��)DVVRQ�������
F�� &RPSDF�&RUSRUDWLRQ������DQG������
G�� 9HQWXUH�7DSH�������&:�17�������&:��DQG������&:�64��

��� :LGWK�����LQFKHV��
��� 7KLFNQHVV�������PLOV��
��� $GKHVLRQ������RXQFHV�IRUFH�LQFK�LQ�ZLGWK��
��� (ORQJDWLRQ�����SHUFHQW��
��� 7HQVLOH�6WUHQJWK������OEI�LQFK�LQ�ZLGWK��
��� )6.�7DSH�'LVNV�DQG�6TXDUHV���3UHFXW�GLVNV�RU�VTXDUHV�RI�)6.�WDSH��
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&�� 39&�7DSH���:KLWH�YDSRU�UHWDUGHU�WDSH�PDWFKLQJ�ILHOG�DSSOLHG�39&�MDFNHW�ZLWK�DFU\OLF�DGKHVLYH��
VXLWDEOH�IRU�LQGRRU�DQG�RXWGRRU�DSSOLFDWLRQV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $%,��,GHDO�7DSH�'LYLVLRQ������:KLWH�39&�WDSH��
E�� &RPSDF�&RUSRUDWLRQ�������
F�� 9HQWXUH�7DSH�������&:�16��

��� :LGWK�����LQFKHV�����PP���
��� 7KLFNQHVV�����PLOV�������PP���
��� $GKHVLRQ������RXQFHV�IRUFH�LQFK������1�PP��LQ�ZLGWK��
��� (ORQJDWLRQ�������SHUFHQW��
��� 7HQVLOH�6WUHQJWK������OEI�LQFK������1�PP��LQ�ZLGWK��

���� 6(&85(0(176�

$�� %DQGV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� ,7:�,QVXODWLRQ�6\VWHPV��*HUUDUG�6WUDSSLQJ�DQG�6HDOV��
E�� 535�3URGXFWV��,QF���,QVXO�0DWH�6WUDSSLQJ��6HDOV��DQG�6SULQJV��

��� 6WDLQOHVV�6WHHO���$670�$�����RU�$670�$�����$����0��7\SH������������LQFK�WKLFN������
LQFK�ZLGH�ZLWK�FORVHG�VHDO��

��� $OXPLQXP�� �$670�%������$OOR\�������������������RU�������7HPSHU�+����������� LQFK�
WKLFN������LQFK�ZLGH�ZLWK�FORVHG�VHDO��

��� 6SULQJV���7ZLQ�VSULQJ�VHW�FRQVWUXFWHG�RI�VWDLQOHVV�VWHHO�ZLWK�HQGV�IODW�DQG�VORWWHG�WR�DFFHSW�
PHWDO�EDQGV���6SULQJ�VL]H�GHWHUPLQHG�E\�PDQXIDFWXUHU�IRU�DSSOLFDWLRQ��

%�� ,QVXODWLRQ�3LQV�DQG�+DQJHUV��

��� 0HWDO��$GKHVLYHO\�$WWDFKHG��3HUIRUDWHG�%DVH� ,QVXODWLRQ�+DQJHUV�� �%DVHSODWH�ZHOGHG� WR�
SURMHFWLQJ�VSLQGOH�WKDW�LV�FDSDEOH�RI�KROGLQJ�LQVXODWLRQ��RI�WKLFNQHVV�LQGLFDWHG��VHFXUHO\�LQ�
SRVLWLRQ�LQGLFDWHG�ZKHQ�VHOI�ORFNLQJ�ZDVKHU�LV�LQ�SODFH��

D�� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

��� $*0�,QGXVWULHV��,QF���7DFWRR�,QVXO�+DQJHUV��6HULHV�7��
��� *(0&2��3HUIRUDWHG�%DVH��
��� 0LGZHVW�)DVWHQHUV��,QF���6SLQGOH��

E�� %DVHSODWH���3HUIRUDWHG��JDOYDQL]HG�FDUERQ�VWHHO�VKHHW��������LQFK�WKLFN�E\���LQFKHV�
VTXDUH��

F�� 6SLQGOH���6WDLQOHVV�VWHHO��IXOO\�DQQHDOHG��������LQFK�GLDPHWHU�VKDQN��OHQJWK�WR�VXLW�
GHSWK�RI�LQVXODWLRQ�LQGLFDWHG��

G�� $GKHVLYH�� � 5HFRPPHQGHG� E\� KDQJHU�PDQXIDFWXUHU�� � 3URGXFW� ZLWK� GHPRQVWUDWHG�
FDSDELOLW\� WR� ERQG� LQVXODWLRQ� KDQJHU� VHFXUHO\� WR� VXEVWUDWHV� LQGLFDWHG� ZLWKRXW�
GDPDJLQJ�LQVXODWLRQ��KDQJHUV��DQG�VXEVWUDWHV��
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��� 6HOI�6WLFNLQJ�%DVH� ,QVXODWLRQ� +DQJHUV�� � %DVHSODWH� ZHOGHG� WR� SURMHFWLQJ� VSLQGOH� WKDW� LV�
FDSDEOH�RI�KROGLQJ�LQVXODWLRQ��RI�WKLFNQHVV�LQGLFDWHG��VHFXUHO\�LQ�SRVLWLRQ�LQGLFDWHG�ZKHQ�
VHOI�ORFNLQJ�ZDVKHU�LV�LQ�SODFH��

D�� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

��� $*0�,QGXVWULHV��,QF���7DFWRR�,QVXO�+DQJHUV��6HULHV�76$��
��� *(0&2��3UHVV�DQG�3HHO��
��� 0LGZHVW�)DVWHQHUV��,QF���6HOI�6WLFN��

E�� %DVHSODWH���*DOYDQL]HG�FDUERQ�VWHHO�VKHHW��������LQFK�WKLFN�E\���LQFKHV�VTXDUH��
F�� 6SLQGOH���6WDLQOHVV�VWHHO��IXOO\�DQQHDOHG��������LQFK�GLDPHWHU�VKDQN��OHQJWK�WR�VXLW�

GHSWK�RI�LQVXODWLRQ�LQGLFDWHG��
G�� $GKHVLYH�EDFNHG�EDVH�ZLWK�D�SHHO�RII�SURWHFWLYH�FRYHU��

��� ,QVXODWLRQ�5HWDLQLQJ� :DVKHUV�� � 6HOI�ORFNLQJ� ZDVKHUV� IRUPHG� IURP� ������LQFK�WKLFN��
VWDLQOHVV�VWHHO� VKHHW��ZLWK� EHYHOHG� HGJH� VL]HG� DV� UHTXLUHG� WR� KROG� LQVXODWLRQ� VHFXUHO\� LQ�
SODFH�EXW�QRW�OHVV�WKDQ�������LQFKHV�LQ�GLDPHWHU��

D�� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

��� $*0�,QGXVWULHV��,QF���5&������
��� *(0&2��5������
��� 0LGZHVW�)DVWHQHUV��,QF���:$������
��� 1HOVRQ�6WXG�:HOGLQJ��6SHHG�&OLSV��

E�� 3URWHFW�HQGV�ZLWK�FDSSHG�VHOI�ORFNLQJ�ZDVKHUV�LQFRUSRUDWLQJ�D�VSULQJ�VWHHO�LQVHUW�WR�
HQVXUH�SHUPDQHQW�UHWHQWLRQ�RI�FDS�LQ�H[SRVHG�ORFDWLRQV��

&�� 6WDSOHV���2XWZDUG�FOLQFKLQJ�LQVXODWLRQ�VWDSOHV��QRPLQDO�����LQFK�ZLGH��VWDLQOHVV�VWHHO�RU�0RQHO��

'�� :LUH���������LQFK�VRIW�DQQHDOHG��VWDLQOHVV�VWHHO��

��� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� WKH�
IROORZLQJ��

D�� &�	�)�:LUH��

����� &251(5�$1*/(6�

$�� 39&�&RUQHU�$QJOHV�� ����PLOV� WKLFN��PLQLPXP���E\���LQFK��39&�DFFRUGLQJ�WR�$670�'�������
&ODVV�������&���:KLWH�RU�FRORU�FRGHG�WR�PDWFK�DGMDFHQW�VXUIDFH��

%�� $OXPLQXP�&RUQHU�$QJOHV�� � ������ LQFK� WKLFN��PLQLPXP� �� E\� �� LQFK�� DOXPLQXP� DFFRUGLQJ� WR�
$670�%������$OOR\�������������������RU�������7HPSHU�+�����

&�� 6WDLQOHVV�6WHHO�&RUQHU�$QJOHV���������LQFK�WKLFN��PLQLPXP���E\���LQFK��VWDLQOHVV�VWHHO�DFFRUGLQJ�
WR�$670�$�����RU�$670�$�����$����0��7\SH������
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3$57�����(;(&87,21�

���� (;$0,1$7,21�

$�� ([DPLQH�VXEVWUDWHV�DQG�FRQGLWLRQV�IRU�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV�IRU�LQVWDOODWLRQ�WROHUDQFHV�
DQG�RWKHU�FRQGLWLRQV�DIIHFWLQJ�SHUIRUPDQFH�RI�LQVXODWLRQ�DSSOLFDWLRQ��

��� 9HULI\� WKDW� V\VWHPV� DQG� HTXLSPHQW� WR� EH� LQVXODWHG� KDYH� EHHQ� WHVWHG� DQG� DUH� IUHH� RI�
GHIHFWV��

��� 9HULI\�WKDW�VXUIDFHV�WR�EH�LQVXODWHG�DUH�FOHDQ�DQG�GU\��

%�� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

���� 35(3$5$7,21�

$�� 6XUIDFH�3UHSDUDWLRQ���&OHDQ�DQG�GU\�VXUIDFHV�WR�UHFHLYH�LQVXODWLRQ���5HPRYH�PDWHULDOV�WKDW�ZLOO�
DGYHUVHO\�DIIHFW�LQVXODWLRQ�DSSOLFDWLRQ��

%�� 6XUIDFH� 3UHSDUDWLRQ�� � &OHDQ� DQG� SUHSDUH� VXUIDFHV� WR� EH� LQVXODWHG�� � %HIRUH� LQVXODWLQJ�� DSSO\� D�
FRUURVLRQ�FRDWLQJ�WR�LQVXODWHG�VXUIDFHV�DV�IROORZV��

��� 6WDLQOHVV�6WHHO���&RDW�����VHULHV�VWDLQOHVV�VWHHO�ZLWK�DQ�HSR[\�SULPHU���PLOV�WKLFN�DQG�DQ�
HSR[\�ILQLVK���PLOV�WKLFN�LI�RSHUDWLQJ�LQ�D�WHPSHUDWXUH�UDQJH�EHWZHHQ�����DQG�����GHJ�)���
&RQVXOW�FRDWLQJ�PDQXIDFWXUHU�IRU�DSSURSULDWH�FRDWLQJ�PDWHULDOV�DQG�DSSOLFDWLRQ�PHWKRGV�
IRU�RSHUDWLQJ�WHPSHUDWXUH�UDQJH��

��� &DUERQ�6WHHO���&RDW�FDUERQ�VWHHO�RSHUDWLQJ�DW�D�VHUYLFH�WHPSHUDWXUH�EHWZHHQ����DQG�����
GHJ�)� ZLWK� DQ� HSR[\� FRDWLQJ�� � &RQVXOW� FRDWLQJ� PDQXIDFWXUHU� IRU� DSSURSULDWH� FRDWLQJ�
PDWHULDOV�DQG�DSSOLFDWLRQ�PHWKRGV�IRU�RSHUDWLQJ�WHPSHUDWXUH�UDQJH��

&�� 0L[�LQVXODWLQJ�FHPHQWV�ZLWK�FOHDQ�SRWDEOH�ZDWHU��LI�LQVXODWLQJ�FHPHQWV�DUH�WR�EH�LQ�FRQWDFW�ZLWK�
VWDLQOHVV�VWHHO�VXUIDFHV��XVH�GHPLQHUDOL]HG�ZDWHU��

���� *(1(5$/�,167$//$7,21�5(48,5(0(176�

$�� ,QVWDOO� LQVXODWLRQ�PDWHULDOV��DFFHVVRULHV��DQG�ILQLVKHV�ZLWK�VPRRWK��VWUDLJKW��DQG�HYHQ�VXUIDFHV��
IUHH� RI� YRLGV� WKURXJKRXW� WKH� OHQJWK� RI� HTXLSPHQW� DQG� SLSLQJ� LQFOXGLQJ� ILWWLQJV�� YDOYHV�� DQG�
VSHFLDOWLHV��

%�� ,QVWDOO�LQVXODWLRQ�PDWHULDOV��IRUPV��YDSRU�EDUULHUV�RU�UHWDUGHUV��MDFNHWV��DQG�WKLFNQHVVHV�UHTXLUHG�
IRU�HDFK�LWHP�RI�HTXLSPHQW�DQG�SLSH�V\VWHP�DV�VSHFLILHG�LQ�LQVXODWLRQ�V\VWHP�VFKHGXOHV��

&�� ,QVWDOO� DFFHVVRULHV� FRPSDWLEOH� ZLWK� LQVXODWLRQ� PDWHULDOV� DQG� VXLWDEOH� IRU� WKH� VHUYLFH�� � ,QVWDOO�
DFFHVVRULHV�WKDW�GR�QRW�FRUURGH��VRIWHQ��RU�RWKHUZLVH�DWWDFN�LQVXODWLRQ�RU�MDFNHW�LQ�HLWKHU�ZHW�RU�
GU\�VWDWH��

'�� ,QVWDOO�LQVXODWLRQ�ZLWK�ORQJLWXGLQDO�VHDPV�DW�WRS�DQG�ERWWRP�RI�KRUL]RQWDO�UXQV��

(�� ,QVWDOO�PXOWLSOH�OD\HUV�RI�LQVXODWLRQ�ZLWK�ORQJLWXGLQDO�DQG�HQG�VHDPV�VWDJJHUHG��
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)�� 'R�QRW�ZHOG�EUDFNHWV��FOLSV��RU�RWKHU�DWWDFKPHQW�GHYLFHV�WR�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

*�� .HHS�LQVXODWLRQ�PDWHULDOV�GU\�GXULQJ�DSSOLFDWLRQ�DQG�ILQLVKLQJ��

+�� ,QVWDOO� LQVXODWLRQ� ZLWK� WLJKW� ORQJLWXGLQDO� VHDPV� DQG� HQG� MRLQWV�� � %RQG� VHDPV� DQG� MRLQWV� ZLWK�
DGKHVLYH�UHFRPPHQGHG�E\�LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU��

,�� ,QVWDOO�LQVXODWLRQ�ZLWK�OHDVW�QXPEHU�RI�MRLQWV�SUDFWLFDO��

-�� :KHUH�YDSRU�EDUULHU� LV� LQGLFDWHG�� VHDO� MRLQWV�� VHDPV��DQG�SHQHWUDWLRQV� LQ� LQVXODWLRQ�DW�KDQJHUV��
VXSSRUWV��DQFKRUV��DQG�RWKHU�SURMHFWLRQV�ZLWK�YDSRU�EDUULHU�PDVWLF��

��� ,QVWDOO�LQVXODWLRQ�FRQWLQXRXVO\�WKURXJK�KDQJHUV�DQG�DURXQG�DQFKRU�DWWDFKPHQWV��
��� )RU�LQVXODWLRQ�DSSOLFDWLRQ�ZKHUH�YDSRU�EDUULHUV�DUH�LQGLFDWHG��H[WHQG�LQVXODWLRQ�RQ�DQFKRU�

OHJV�IURP�SRLQW�RI�DWWDFKPHQW�WR�VXSSRUWHG�LWHP�WR�SRLQW�RI�DWWDFKPHQW�WR�VWUXFWXUH���7DSHU�
DQG�VHDO�HQGV�DW�DWWDFKPHQW�WR�VWUXFWXUH�ZLWK�YDSRU�EDUULHU�PDVWLF��

��� ,QVWDOO� LQVHUW�PDWHULDOV�DQG�LQVWDOO� LQVXODWLRQ�WR�WLJKWO\�MRLQ�WKH�LQVHUW�� �6HDO� LQVXODWLRQ�WR�
LQVXODWLRQ� LQVHUWV� ZLWK� DGKHVLYH� RU� VHDOLQJ� FRPSRXQG� UHFRPPHQGHG� E\� LQVXODWLRQ�
PDWHULDO�PDQXIDFWXUHU��

��� &RYHU�LQVHUWV�ZLWK�MDFNHW�PDWHULDO�PDWFKLQJ�DGMDFHQW�SLSH�LQVXODWLRQ���,QVWDOO�VKLHOGV�RYHU�
MDFNHW��DUUDQJHG�WR�SURWHFW�MDFNHW�IURP�WHDU�RU�SXQFWXUH�E\�KDQJHU��VXSSRUW��DQG�VKLHOG��

.�� $SSO\�DGKHVLYHV��PDVWLFV��DQG�VHDODQWV�DW�PDQXIDFWXUHU
V� UHFRPPHQGHG�FRYHUDJH�UDWH�DQG�ZHW�
DQG�GU\�ILOP�WKLFNQHVVHV��

/�� ,QVWDOO�LQVXODWLRQ�ZLWK�IDFWRU\�DSSOLHG�MDFNHWV�DV�IROORZV��

��� 'UDZ�MDFNHW�WLJKW�DQG�VPRRWK��
��� &RYHU� FLUFXPIHUHQWLDO� MRLQWV� ZLWK� ��LQFK�ZLGH� VWULSV�� RI� VDPH� PDWHULDO� DV� LQVXODWLRQ�

MDFNHW�� � 6HFXUH� VWULSV�ZLWK� DGKHVLYH� DQG� RXWZDUG� FOLQFKLQJ� VWDSOHV� DORQJ�ERWK� HGJHV� RI�
VWULS��VSDFHG���LQFKHV�R�F��

��� 2YHUODS� MDFNHW� ORQJLWXGLQDO� VHDPV� DW� OHDVW� ������ LQFKHV�� � ,QVWDOO� LQVXODWLRQ� ZLWK�
ORQJLWXGLQDO�VHDPV�DW�ERWWRP�RI�SLSH�� �&OHDQ�DQG�GU\�VXUIDFH�WR�UHFHLYH�VHOI�VHDOLQJ�ODS���
6WDSOH�ODSV�ZLWK�RXWZDUG�FOLQFKLQJ�VWDSOHV�DORQJ�HGJH�DW���LQFKHV�R�F��

D�� )RU�EHORZ�DPELHQW�VHUYLFHV��DSSO\�YDSRU�EDUULHU�PDVWLF�RYHU�VWDSOHV��

��� &RYHU�MRLQWV�DQG�VHDPV�ZLWK�WDSH��DFFRUGLQJ�WR�LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU
V�ZULWWHQ�
LQVWUXFWLRQV��WR�PDLQWDLQ�YDSRU�VHDO��

��� :KHUH�YDSRU�EDUULHUV�DUH�LQGLFDWHG��DSSO\�YDSRU�EDUULHU�PDVWLF�RQ�VHDPV�DQG�MRLQWV�DQG�DW�
HQGV�DGMDFHQW�WR�SLSH�IODQJHV�DQG�ILWWLQJV��

0�� &XW�LQVXODWLRQ�LQ�D�PDQQHU�WR�DYRLG�FRPSUHVVLQJ�LQVXODWLRQ�PRUH�WKDQ����SHUFHQW�RI�LWV�QRPLQDO�
WKLFNQHVV��

1�� )LQLVK�LQVWDOODWLRQ�ZLWK�V\VWHPV�DW�RSHUDWLQJ�FRQGLWLRQV���5HSDLU�MRLQW�VHSDUDWLRQV�DQG�FUDFNLQJ�
GXH�WR�WKHUPDO�PRYHPHQW��

2�� 5HSDLU� GDPDJHG� LQVXODWLRQ� IDFLQJV� E\� DSSO\LQJ� VDPH� IDFLQJ� PDWHULDO� RYHU� GDPDJHG� DUHDV���
([WHQG�SDWFKHV�DW�OHDVW���LQFKHV�EH\RQG�GDPDJHG�DUHDV���$GKHUH��VWDSOH��DQG�VHDO�SDWFKHV�VLPLODU�
WR�EXWW�MRLQWV��
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3�� )RU�DERYH�DPELHQW�VHUYLFHV��GR�QRW�LQVWDOO�LQVXODWLRQ�WR�WKH�IROORZLQJ��

��� 9LEUDWLRQ�FRQWURO�GHYLFHV��
��� 7HVWLQJ�DJHQF\�ODEHOV�DQG�VWDPSV��
��� 1DPHSODWHV�DQG�GDWD�SODWHV��
��� 0DQKROHV��
��� +DQGKROHV��
��� &OHDQRXWV��

���� 3(1(75$7,216�

$�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� 5RRI� 3HQHWUDWLRQV�� � ,QVWDOO� LQVXODWLRQ� FRQWLQXRXVO\� WKURXJK� URRI�
SHQHWUDWLRQV��

��� 6HDO�SHQHWUDWLRQV�ZLWK�IODVKLQJ�VHDODQW��
��� )RU�DSSOLFDWLRQV�UHTXLULQJ�RQO\�LQGRRU�LQVXODWLRQ��WHUPLQDWH�LQVXODWLRQ�DERYH�URRI�VXUIDFH�

DQG� VHDO� ZLWK� MRLQW� VHDODQW�� � )RU� DSSOLFDWLRQV� UHTXLULQJ� LQGRRU� DQG� RXWGRRU� LQVXODWLRQ��
LQVWDOO� LQVXODWLRQ� IRU�RXWGRRU�DSSOLFDWLRQV� WLJKWO\� MRLQHG� WR� LQGRRU� LQVXODWLRQ�HQGV�� �6HDO�
MRLQW�ZLWK�MRLQW�VHDODQW��

��� ([WHQG� MDFNHW�RI�RXWGRRU� LQVXODWLRQ�RXWVLGH� URRI� IODVKLQJ�DW� OHDVW��� LQFKHV�EHORZ� WRS�RI�
URRI�IODVKLQJ��

��� 6HDO�MDFNHW�WR�URRI�IODVKLQJ�ZLWK�IODVKLQJ�VHDODQW��

%�� ,QVXODWLRQ� ,QVWDOODWLRQ�DW�%HORZ�*UDGH�([WHULRU�:DOO�3HQHWUDWLRQV�� �7HUPLQDWH� LQVXODWLRQ� IOXVK�
ZLWK�VOHHYH�VHDO���6HDO�WHUPLQDWLRQV�ZLWK�IODVKLQJ�VHDODQW��

&�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� $ERYHJURXQG� ([WHULRU� :DOO� 3HQHWUDWLRQV�� � ,QVWDOO� LQVXODWLRQ�
FRQWLQXRXVO\�WKURXJK�ZDOO�SHQHWUDWLRQV��

��� 6HDO�SHQHWUDWLRQV�ZLWK�IODVKLQJ�VHDODQW��
��� )RU�DSSOLFDWLRQV�UHTXLULQJ�RQO\�LQGRRU�LQVXODWLRQ��WHUPLQDWH�LQVXODWLRQ�LQVLGH�ZDOO�VXUIDFH�

DQG� VHDO� ZLWK� MRLQW� VHDODQW�� � )RU� DSSOLFDWLRQV� UHTXLULQJ� LQGRRU� DQG� RXWGRRU� LQVXODWLRQ��
LQVWDOO� LQVXODWLRQ� IRU�RXWGRRU�DSSOLFDWLRQV� WLJKWO\� MRLQHG� WR� LQGRRU� LQVXODWLRQ�HQGV�� �6HDO�
MRLQW�ZLWK�MRLQW�VHDODQW��

��� ([WHQG� MDFNHW� RI� RXWGRRU� LQVXODWLRQ� RXWVLGH� ZDOO� IODVKLQJ� DQG� RYHUODS� ZDOO� IODVKLQJ� DW�
OHDVW���LQFKHV��

��� 6HDO�MDFNHW�WR�ZDOO�IODVKLQJ�ZLWK�IODVKLQJ�VHDODQW��

'�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� ,QWHULRU�:DOO� DQG� 3DUWLWLRQ� 3HQHWUDWLRQV� �7KDW� $UH� 1RW� )LUH� 5DWHG����
,QVWDOO�LQVXODWLRQ�FRQWLQXRXVO\�WKURXJK�ZDOOV�DQG�SDUWLWLRQV��

(�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� )LUH�5DWHG� :DOO� DQG� 3DUWLWLRQ� 3HQHWUDWLRQV�� � ,QVWDOO� LQVXODWLRQ�
FRQWLQXRXVO\�WKURXJK�SHQHWUDWLRQV�RI�ILUH�UDWHG�ZDOOV�DQG�SDUWLWLRQV��

��� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �3HQHWUDWLRQ� )LUHVWRSSLQJ�� IRU�
ILUHVWRSSLQJ�DQG�ILUH�UHVLVWLYH�MRLQW�VHDOHUV��

)�� ,QVXODWLRQ�,QVWDOODWLRQ�DW�)ORRU�3HQHWUDWLRQV��

��� 3LSH���,QVWDOO�LQVXODWLRQ�FRQWLQXRXVO\�WKURXJK�IORRU�SHQHWUDWLRQV��
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��� 6HDO� SHQHWUDWLRQV� WKURXJK� ILUH�UDWHG� DVVHPEOLHV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ�
'LYLVLRQ����6HFWLRQ��3HQHWUDWLRQ�)LUHVWRSSLQJ���

���� (48,30(17��7$1.��$1'�9(66(/�,168/$7,21�,167$//$7,21�

$�� 6HFXUH�LQVXODWLRQ�ZLWK�DGKHVLYH�DQG�DQFKRU�SLQV�DQG�VSHHG�ZDVKHUV��

��� $SSO\�DGKHVLYHV�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�UHFRPPHQGHG�FRYHUDJH�UDWHV�SHU�XQLW�DUHD��
IRU�����SHUFHQW�FRYHUDJH�RI�HTXLSPHQW�VXUIDFHV��

��� *URRYH�DQG�VFRUH�LQVXODWLRQ�PDWHULDOV�WR�ILW�DV�FORVHO\�DV�SRVVLEOH�WR�HTXLSPHQW��LQFOXGLQJ�
FRQWRXUV�� � %HYHO� LQVXODWLRQ� HGJHV� IRU� F\OLQGULFDO� VXUIDFHV� IRU� WLJKW� MRLQWV�� � 6WDJJHU� HQG�
MRLQWV��

��� 3URWHFW�H[SRVHG�FRUQHUV�ZLWK�VHFXUHG�FRUQHU�DQJOHV��
��� ,QVWDOO�DGKHVLYHO\�DWWDFKHG�RU�VHOI�VWLFNLQJ�LQVXODWLRQ�KDQJHUV�DQG�VSHHG�ZDVKHUV�RQ�VLGHV�

RI�WDQNV�DQG�YHVVHOV�DV�IROORZV��

D�� 'R�QRW�ZHOG�DQFKRU�SLQV�WR�$60(�ODEHOHG�SUHVVXUH�YHVVHOV��
E�� 6HOHFW� LQVXODWLRQ� KDQJHUV� DQG� DGKHVLYH� WKDW� DUH� FRPSDWLEOH� ZLWK� VHUYLFH�

WHPSHUDWXUH�DQG�ZLWK�VXEVWUDWH��
F�� 2Q�WDQNV�DQG�YHVVHOV��PD[LPXP�DQFKRU�SLQ�VSDFLQJ�LV���LQFKHV�IURP�LQVXODWLRQ�HQG�

MRLQWV��DQG����LQFKHV�R�F��LQ�ERWK�GLUHFWLRQV��
G�� 'R�QRW�RYHUFRPSUHVV�LQVXODWLRQ�GXULQJ�LQVWDOODWLRQ��
H�� &XW� DQG�PLWHU� LQVXODWLRQ� VHJPHQWV� WR� ILW� FXUYHG� VLGHV� DQG� GRPHG� KHDGV� RI� WDQNV�

DQG�YHVVHOV��
I�� ,PSDOH�LQVXODWLRQ�RYHU�DQFKRU�SLQV�DQG�DWWDFK�VSHHG�ZDVKHUV��
J�� &XW�H[FHVV�SRUWLRQ�RI�SLQV�H[WHQGLQJ�EH\RQG�VSHHG�ZDVKHUV�RU�EHQG�SDUDOOHO�ZLWK�

LQVXODWLRQ�VXUIDFH���&RYHU�H[SRVHG�SLQV�DQG�ZDVKHUV�ZLWK�WDSH�PDWFKLQJ�LQVXODWLRQ�
IDFLQJ��

��� 6HFXUH� HDFK� OD\HU� RI� LQVXODWLRQ� ZLWK� VWDLQOHVV�VWHHO� RU� DOXPLQXP� EDQGV�� � 6HOHFW� EDQG�
PDWHULDO�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��

��� :KHUH� LQVXODWLRQ� KDQJHUV� RQ� HTXLSPHQW� DQG� YHVVHOV� DUH� QRW� SHUPLWWHG� RU� SUDFWLFDO� DQG�
ZKHUH� LQVXODWLRQ� VXSSRUW� ULQJV� DUH� QRW� SURYLGHG�� LQVWDOO� D� JLUGOH� QHWZRUN� IRU� VHFXULQJ�
LQVXODWLRQ���6WUHWFK�SUHVWUHVVHG�DLUFUDIW�FDEOH�DURXQG�WKH�GLDPHWHU�RI�YHVVHO�DQG�PDNH�WDXW�
ZLWK� FODPSV�� WXUQEXFNOHV�� RU� EUHDWKHU� VSULQJV�� � 3ODFH� RQH� FLUFXPIHUHQWLDO� JLUGOH� DURXQG�
HTXLSPHQW� DSSUR[LPDWHO\� �� LQFKHV� IURP� HDFK� HQG�� � ,QVWDOO� ZLUH� RU� FDEOH� EHWZHHQ� WZR�
FLUFXPIHUHQWLDO� JLUGOHV� ��� LQFKHV� R�F�� � ,QVWDOO� D�ZLUH� ULQJ� DURXQG� HDFK� HQG� DQG� DURXQG�
RXWHU�SHULSKHU\�RI�FHQWHU�RSHQLQJV��DQG�VWUHWFK�SUHVWUHVVHG�DLUFUDIW�FDEOH�UDGLDOO\�IURP�WKH�
ZLUH�ULQJ�WR�QHDUHVW�FLUFXPIHUHQWLDO�JLUGOH���,QVWDOO�DGGLWLRQDO�FLUFXPIHUHQWLDO�JLUGOHV�DORQJ�
WKH�ERG\�RI�HTXLSPHQW�RU�WDQN�DW�D�PLQLPXP�VSDFLQJ�RI����LQFKHV�R�F���8VH�WKLV�QHWZRUN�
IRU�VHFXULQJ�LQVXODWLRQ�ZLWK�WLH�ZLUH�RU�EDQGV��

��� 6WDJJHU�MRLQWV�EHWZHHQ�LQVXODWLRQ�OD\HUV�DW�OHDVW���LQFKHV��
��� ,QVWDOO� LQVXODWLRQ� LQ� UHPRYDEOH� VHJPHQWV� RQ� HTXLSPHQW� DFFHVV� GRRUV�� PDQKROHV��

KDQGKROHV��DQG�RWKHU�HOHPHQWV�WKDW�UHTXLUH�IUHTXHQW�UHPRYDO�IRU�VHUYLFH�DQG�LQVSHFWLRQ��
��� %HYHO� DQG� VHDO� LQVXODWLRQ� HQGV� DURXQG� PDQKROHV�� KDQGKROHV�� $60(� VWDPSV�� DQG�

QDPHSODWHV��
���� )RU� HTXLSPHQW� ZLWK� VXUIDFH� WHPSHUDWXUHV� EHORZ� DPELHQW�� DSSO\� PDVWLF� WR� RSHQ� HQGV��

MRLQWV��VHDPV��EUHDNV��DQG�SXQFWXUHV�LQ�LQVXODWLRQ��
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%�� )OH[LEOH�(ODVWRPHULF�7KHUPDO� ,QVXODWLRQ�,QVWDOODWLRQ�IRU�7DQNV�DQG�9HVVHOV�� � ,QVWDOO� LQVXODWLRQ�
RYHU�HQWLUH�VXUIDFH�RI�WDQNV�DQG�YHVVHOV��

��� $SSO\� ���� SHUFHQW� FRYHUDJH� RI� DGKHVLYH� WR� VXUIDFH� ZLWK�PDQXIDFWXUHU
V� UHFRPPHQGHG�
DGKHVLYH��

��� 6HDO�ORQJLWXGLQDO�VHDPV�DQG�HQG�MRLQWV��

���� *(1(5$/�3,3(�,168/$7,21�,167$//$7,21�

$�� 5HTXLUHPHQWV� LQ� WKLV� DUWLFOH� JHQHUDOO\� DSSO\� WR� DOO� LQVXODWLRQ� PDWHULDOV� H[FHSW� ZKHUH� PRUH�
VSHFLILF�UHTXLUHPHQWV�DUH�VSHFLILHG�LQ�YDULRXV�SLSH�LQVXODWLRQ�PDWHULDO�LQVWDOODWLRQ�DUWLFOHV��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�)LWWLQJV��9DOYHV��6WUDLQHUV��)ODQJHV��DQG�8QLRQV��

��� ,QVWDOO�LQVXODWLRQ�RYHU�ILWWLQJV��YDOYHV��VWUDLQHUV��IODQJHV��XQLRQV��DQG�RWKHU�VSHFLDOWLHV�ZLWK�
FRQWLQXRXV�WKHUPDO�DQG�YDSRU�UHWDUGHU�LQWHJULW\�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� ,QVXODWH� SLSH� HOERZV� XVLQJ� SUHIRUPHG� ILWWLQJ� LQVXODWLRQ� RU� PLWHUHG� ILWWLQJV� PDGH� IURP�
VDPH�PDWHULDO�DQG�GHQVLW\�DV�DGMDFHQW�SLSH�LQVXODWLRQ���(DFK�SLHFH�VKDOO�EH�EXWWHG�WLJKWO\�
DJDLQVW�DGMRLQLQJ�SLHFH�DQG�ERQGHG�ZLWK�DGKHVLYH���)LOO�MRLQWV��VHDPV��YRLGV��DQG�LUUHJXODU�
VXUIDFHV�ZLWK� LQVXODWLQJ�FHPHQW� ILQLVKHG� WR�D�VPRRWK��KDUG��DQG�XQLIRUP�FRQWRXU� WKDW� LV�
XQLIRUP�ZLWK�DGMRLQLQJ�SLSH�LQVXODWLRQ��

��� ,QVXODWH�WHH�ILWWLQJV�ZLWK�SUHIRUPHG�ILWWLQJ�LQVXODWLRQ�RU�VHFWLRQDO�SLSH�LQVXODWLRQ�RI�VDPH�
PDWHULDO�DQG�WKLFNQHVV�DV�XVHG�IRU�DGMDFHQW�SLSH���&XW�VHFWLRQDO�SLSH�LQVXODWLRQ�WR�ILW���%XWW�
HDFK� VHFWLRQ� FORVHO\� WR� WKH� QH[W� DQG� KROG� LQ� SODFH� ZLWK� WLH� ZLUH�� � %RQG� SLHFHV� ZLWK�
DGKHVLYH��

��� ,QVXODWH� YDOYHV� XVLQJ� SUHIRUPHG� ILWWLQJ� LQVXODWLRQ� RU� VHFWLRQDO� SLSH� LQVXODWLRQ� RI� VDPH�
PDWHULDO�� GHQVLW\�� DQG� WKLFNQHVV� DV� XVHG� IRU� DGMDFHQW� SLSH�� � 2YHUODS� DGMRLQLQJ� SLSH�
LQVXODWLRQ� E\� QRW� OHVV� WKDQ� WZR� WLPHV� WKH� WKLFNQHVV� RI� SLSH� LQVXODWLRQ�� RU� RQH� SLSH�
GLDPHWHU�� ZKLFKHYHU� LV� WKLFNHU�� � )RU� YDOYHV�� LQVXODWH� XS� WR� DQG� LQFOXGLQJ� WKH� ERQQHWV��
YDOYH�VWXIILQJ�ER[�VWXGV��EROWV��DQG�QXWV�� �)LOO� MRLQWV��VHDPV��DQG� LUUHJXODU�VXUIDFHV�ZLWK�
LQVXODWLQJ�FHPHQW��

��� ,QVXODWH�VWUDLQHUV�XVLQJ�SUHIRUPHG�ILWWLQJ� LQVXODWLRQ�RU�VHFWLRQDO�SLSH� LQVXODWLRQ�RI�VDPH�
PDWHULDO�� GHQVLW\�� DQG� WKLFNQHVV� DV� XVHG� IRU� DGMDFHQW� SLSH�� � 2YHUODS� DGMRLQLQJ� SLSH�
LQVXODWLRQ� E\� QRW� OHVV� WKDQ� WZR� WLPHV� WKH� WKLFNQHVV� RI� SLSH� LQVXODWLRQ�� RU� RQH� SLSH�
GLDPHWHU��ZKLFKHYHU�LV�WKLFNHU�� �)LOO� MRLQWV��VHDPV��DQG�LUUHJXODU�VXUIDFHV�ZLWK�LQVXODWLQJ�
FHPHQW�� � ,QVXODWH� VWUDLQHUV� VR� VWUDLQHU�EDVNHW� IODQJH�RU�SOXJ� FDQ�EH� HDVLO\� UHPRYHG�DQG�
UHSODFHG� ZLWKRXW� GDPDJLQJ� WKH� LQVXODWLRQ� DQG� MDFNHW�� � 3URYLGH� D� UHPRYDEOH� UHXVDEOH�
LQVXODWLRQ� FRYHU�� � )RU� EHORZ�DPELHQW� VHUYLFHV�� SURYLGH� D� GHVLJQ� WKDW� PDLQWDLQV� YDSRU�
EDUULHU��

��� ,QVXODWH� IODQJHV� DQG� XQLRQV� XVLQJ� D� VHFWLRQ� RI� RYHUVL]HG� SUHIRUPHG� SLSH� LQVXODWLRQ���
2YHUODS� DGMRLQLQJ� SLSH� LQVXODWLRQ� E\� QRW� OHVV� WKDQ� WZR� WLPHV� WKH� WKLFNQHVV� RI� SLSH�
LQVXODWLRQ��RU�RQH�SLSH�GLDPHWHU��ZKLFKHYHU�LV�WKLFNHU��

��� &RYHU� VHJPHQWHG� LQVXODWHG� VXUIDFHV� ZLWK� D� OD\HU� RI� ILQLVKLQJ� FHPHQW� DQG� FRDW� ZLWK� D�
PDVWLF���,QVWDOO�YDSRU�EDUULHU�PDVWLF�IRU�EHORZ�DPELHQW�VHUYLFHV�DQG�D�EUHDWKHU�PDVWLF�IRU�
DERYH�DPELHQW�VHUYLFHV���5HLQIRUFH�WKH�PDVWLF�ZLWK�IDEULF�UHLQIRUFLQJ�PHVK���7URZHO�WKH�
PDVWLF�WR�D�VPRRWK�DQG�ZHOO�VKDSHG�FRQWRXU��

��� )RU�VHUYLFHV�QRW�VSHFLILHG�WR�UHFHLYH�D�ILHOG�DSSOLHG�MDFNHW�H[FHSW�IRU�IOH[LEOH�HODVWRPHULF�
DQG�SRO\ROHILQ��LQVWDOO�ILWWHG�39&�FRYHU�RYHU�HOERZV��WHHV��VWUDLQHUV��YDOYHV��IODQJHV��DQG�
XQLRQV�� �7HUPLQDWH�HQGV�ZLWK�39&�HQG�FDSV�� �7DSH�39&�FRYHUV� WR�DGMRLQLQJ� LQVXODWLRQ�
IDFLQJ�XVLQJ�39&�WDSH��
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��� 6WHQFLO�RU�ODEHO�WKH�RXWVLGH�LQVXODWLRQ�MDFNHW�RI�HDFK�XQLRQ�ZLWK�WKH�ZRUG��XQLRQ���0DWFK�
VL]H�DQG�FRORU�RI�SLSH�ODEHOV��

&�� ,QVXODWH� LQVWUXPHQW� FRQQHFWLRQV� IRU� WKHUPRPHWHUV�� SUHVVXUH� JDJHV�� SUHVVXUH� WHPSHUDWXUH� WDSV��
WHVW� FRQQHFWLRQV�� IORZ�PHWHUV�� VHQVRUV�� VZLWFKHV�� DQG� WUDQVPLWWHUV� RQ� LQVXODWHG� SLSHV�� YHVVHOV��
DQG� HTXLSPHQW�� � 6KDSH� LQVXODWLRQ� DW� WKHVH� FRQQHFWLRQV� E\� WDSHULQJ� LW� WR� DQG� DURXQG� WKH�
FRQQHFWLRQ� ZLWK� LQVXODWLQJ� FHPHQW� DQG� ILQLVK� ZLWK� ILQLVKLQJ� FHPHQW�� PDVWLF�� DQG� IODVKLQJ�
VHDODQW��

'�� ,QVWDOO� UHPRYDEOH� LQVXODWLRQ� FRYHUV� DW� ORFDWLRQV� LQGLFDWHG�� � ,QVWDOODWLRQ� VKDOO� FRQIRUP� WR� WKH�
IROORZLQJ��

��� 0DNH� UHPRYDEOH� IODQJH� DQG� XQLRQ� LQVXODWLRQ� IURP� VHFWLRQDO� SLSH� LQVXODWLRQ� RI� VDPH�
WKLFNQHVV� DV� WKDW� RQ� DGMRLQLQJ� SLSH�� � ,QVWDOO� VDPH� LQVXODWLRQ� MDFNHW� DV� DGMRLQLQJ� SLSH�
LQVXODWLRQ��

��� :KHQ�IODQJH�DQG�XQLRQ�FRYHUV�DUH�PDGH�IURP�VHFWLRQDO�SLSH�LQVXODWLRQ��H[WHQG�LQVXODWLRQ�
IURP�IODQJHV�RU�XQLRQ�ORQJ�DW�OHDVW�WZR�WLPHV�WKH�LQVXODWLRQ�WKLFNQHVV�RYHU�DGMDFHQW�SLSH�
LQVXODWLRQ�RQ�HDFK�VLGH�RI�IODQJH�RU�XQLRQ�� �6HFXUH�IODQJH�FRYHU� LQ�SODFH�ZLWK�VWDLQOHVV�
VWHHO�RU�DOXPLQXP�EDQGV���6HOHFW�EDQG�PDWHULDO�FRPSDWLEOH�ZLWK�LQVXODWLRQ�DQG�MDFNHW��

��� &RQVWUXFW�UHPRYDEOH�YDOYH�LQVXODWLRQ�FRYHUV�LQ�VDPH�PDQQHU�DV�IRU�IODQJHV��H[FHSW�GLYLGH�
WKH�WZR�SDUW�VHFWLRQ�RQ�WKH�YHUWLFDO�FHQWHU�OLQH�RI�YDOYH�ERG\��

��� :KHQ� FRYHUV� DUH� PDGH� IURP� EORFN� LQVXODWLRQ�� PDNH� WZR� KDOYHV�� HDFK� FRQVLVWLQJ� RI�
PLWHUHG�EORFNV�ZLUHG� WR�VWDLQOHVV�VWHHO� IDEULF�� �6HFXUH� WKLV�ZLUH� IUDPH��ZLWK� LWV�DWWDFKHG�
LQVXODWLRQ��WR�IODQJHV�ZLWK�WLH�ZLUH���([WHQG�LQVXODWLRQ�DW�OHDVW���LQFKHV�RYHU�DGMDFHQW�SLSH�
LQVXODWLRQ� RQ� HDFK� VLGH� RI� YDOYH�� � )LOO� VSDFH� EHWZHHQ� IODQJH� RU� XQLRQ� FRYHU� DQG� SLSH�
LQVXODWLRQ�ZLWK�LQVXODWLQJ�FHPHQW���)LQLVK�FRYHU�DVVHPEO\�ZLWK�LQVXODWLQJ�FHPHQW�DSSOLHG�
LQ�WZR�FRDWV���$IWHU�ILUVW�FRDW�LV�GU\��DSSO\�DQG�WURZHO�VHFRQG�FRDW�WR�D�VPRRWK�ILQLVK��

��� 8QOHVV� D� 39&� MDFNHW� LV� LQGLFDWHG� LQ� ILHOG�DSSOLHG� MDFNHW� VFKHGXOHV�� ILQLVK� H[SRVHG�
VXUIDFHV�ZLWK�D�PHWDO�MDFNHW��

���� &$/&,80�6,/,&$7(�,168/$7,21�,167$//$7,21�

$�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�6WUDLJKW�3LSHV�DQG�7XEHV��

��� 6HFXUH�VLQJOH�OD\HU� LQVXODWLRQ�ZLWK�VWDLQOHVV�VWHHO�EDQGV�DW����LQFK� LQWHUYDOV�DQG� WLJKWHQ�
EDQGV�ZLWKRXW�GHIRUPLQJ�LQVXODWLRQ�PDWHULDOV��

��� ,QVWDOO� WZR�OD\HU� LQVXODWLRQ� ZLWK� MRLQWV� WLJKWO\� EXWWHG� DQG� VWDJJHUHG� DW� OHDVW� �� LQFKHV���
6HFXUH� LQQHU� OD\HU� ZLWK� ZLUH� VSDFHG� DW� ���LQFK� LQWHUYDOV�� � 6HFXUH� RXWHU� OD\HU� ZLWK�
VWDLQOHVV�VWHHO�EDQGV�DW����LQFK�LQWHUYDOV��

��� $SSO\�D�VNLP�FRDW�RI�PLQHUDO�ILEHU��K\GUDXOLF�VHWWLQJ�FHPHQW�WR�LQVXODWLRQ�VXUIDFH���:KHQ�
FHPHQW�LV�GU\��DSSO\�IORRG�FRDW�RI�ODJJLQJ�DGKHVLYH�DQG�SUHVV�RQ�RQH�OD\HU�RI�JODVV�FORWK�
RU�WDSH���2YHUODS�HGJHV�DW�OHDVW���LQFK���$SSO\�ILQLVK�FRDW�RI�ODJJLQJ�DGKHVLYH�RYHU�JODVV�
FORWK�RU�WDSH���7KLQ�ILQLVK�FRDW�WR�DFKLHYH�VPRRWK��XQLIRUP�ILQLVK��

�

%�� ,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��

��� ,QVWDOO�SUHIRUPHG�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
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��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�
WKLFNQHVV�RI�SLSH�LQVXODWLRQ��

��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�
DGMDFHQW�VWUDLJKW�SLSH�VHJPHQWV�ZLWK�FXW�VHFWLRQV�RI�EORFN�LQVXODWLRQ�RI�VDPH�PDWHULDO�DQG�
WKLFNQHVV�DV�SLSH�LQVXODWLRQ��

��� )LQLVK�IODQJH�LQVXODWLRQ�VDPH�DV�SLSH�LQVXODWLRQ��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��

��� ,QVWDOO�SUHIRUPHG�VHFWLRQV�RI�VDPH�PDWHULDO�DV�VWUDLJKW�VHJPHQWV�RI�SLSH�LQVXODWLRQ�ZKHQ�
DYDLODEOH��

��� :KHQ� SUHIRUPHG� LQVXODWLRQ� VHFWLRQV� RI� LQVXODWLRQ� DUH� QRW� DYDLODEOH�� LQVWDOO� PLWHUHG�
VHFWLRQV�RI�FDOFLXP�VLOLFDWH�LQVXODWLRQ���6HFXUH�LQVXODWLRQ�PDWHULDOV�ZLWK�ZLUH�RU�EDQGV��

��� )LQLVK�ILWWLQJV�LQVXODWLRQ�VDPH�DV�SLSH�LQVXODWLRQ��

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��

��� ,QVWDOO�PLWHUHG�VHJPHQWV�RI�FDOFLXP�VLOLFDWH�LQVXODWLRQ�WR�YDOYH�ERG\���$UUDQJH�LQVXODWLRQ�
WR�SHUPLW�DFFHVV�WR�SDFNLQJ�DQG�WR�DOORZ�YDOYH�RSHUDWLRQ�ZLWKRXW�GLVWXUELQJ�LQVXODWLRQ��

��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��
��� )LQLVK�YDOYH�DQG�VSHFLDOW\�LQVXODWLRQ�VDPH�DV�SLSH�LQVXODWLRQ��

���� &(//8/$5�*/$66�,168/$7,21�,167$//$7,21�

$�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�6WUDLJKW�3LSHV�DQG�7XEHV��

��� 6HFXUH� HDFK� OD\HU� RI� LQVXODWLRQ� WR� SLSH� ZLWK� ZLUH� RU� EDQGV� DQG� WLJKWHQ� EDQGV� ZLWKRXW�
GHIRUPLQJ�LQVXODWLRQ�PDWHULDOV��

��� :KHUH�YDSRU�EDUULHUV�DUH� LQGLFDWHG�� VHDO� ORQJLWXGLQDO� VHDPV��HQG� MRLQWV�� DQG�SURWUXVLRQV�
ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�DSSOLFDEOH�LQVXODWLRQ�MRLQW�VHDODQW��

��� )RU� LQVXODWLRQ�ZLWK� IDFWRU\�DSSOLHG� MDFNHWV�RQ�DERYH�DPELHQW� VHUYLFHV�� VHFXUH� ODSV�ZLWK�
RXWZDUG�FOLQFKHG�VWDSOHV�DW���LQFKHV�R�F��

��� )RU� LQVXODWLRQ� ZLWK� IDFWRU\�DSSOLHG� MDFNHWV� RQ� EHORZ�DPELHQW� VHUYLFHV�� GR� QRW� VWDSOH�
ORQJLWXGLQDO� WDEV�� � ,QVWHDG�� VHFXUH� WDEV� ZLWK� DGGLWLRQDO� DGKHVLYH� DV� UHFRPPHQGHG� E\�
LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU�DQG�VHDO�ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�IODVKLQJ�VHDODQW��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��

��� ,QVWDOO�SUHIRUPHG�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�

WKLFNQHVV�RI�SLSH�LQVXODWLRQ��
��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�

DGMDFHQW� VWUDLJKW� SLSH� VHJPHQWV� ZLWK� FXW� VHFWLRQV� RI� FHOOXODU�JODVV� EORFN� LQVXODWLRQ� RI�
VDPH�WKLFNQHVV�DV�SLSH�LQVXODWLRQ��

��� ,QVWDOO�MDFNHW�PDWHULDO�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH��RYHUODS�VHDPV�DW�OHDVW�
��LQFK��DQG�VHDO�MRLQWV�ZLWK�IODVKLQJ�VHDODQW��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��
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��� ,QVWDOO�SUHIRUPHG�VHFWLRQV�RI�VDPH�PDWHULDO�DV�VWUDLJKW�VHJPHQWV�RI�SLSH�LQVXODWLRQ�ZKHQ�
DYDLODEOH��

��� :KHQ� SUHIRUPHG� VHFWLRQV� RI� LQVXODWLRQ� DUH� QRW� DYDLODEOH�� LQVWDOO� PLWHUHG� VHFWLRQV� RI�
FHOOXODU�JODVV�LQVXODWLRQ���6HFXUH�LQVXODWLRQ�PDWHULDOV�ZLWK�ZLUH�RU�EDQGV��

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��

��� ,QVWDOO�SUHIRUPHG�VHFWLRQV�RI�FHOOXODU�JODVV�LQVXODWLRQ�WR�YDOYH�ERG\��
��� $UUDQJH� LQVXODWLRQ� WR� SHUPLW� DFFHVV� WR� SDFNLQJ� DQG� WR� DOORZ� YDOYH� RSHUDWLRQ� ZLWKRXW�

GLVWXUELQJ�LQVXODWLRQ��
��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��

���� )/(;,%/(�(/$6720(5,&�,168/$7,21�,167$//$7,21�

$�� 6HDO�ORQJLWXGLQDO�VHDPV�DQG�HQG�MRLQWV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�WR�HOLPLQDWH�
RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��

��� ,QVWDOO�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�

WKLFNQHVV�RI�SLSH�LQVXODWLRQ��
��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�

DGMDFHQW�VWUDLJKW�SLSH�VHJPHQWV�ZLWK�FXW�VHFWLRQV�RI�VKHHW�LQVXODWLRQ�RI�VDPH�WKLFNQHVV�DV�
SLSH�LQVXODWLRQ��

��� 6HFXUH�LQVXODWLRQ�WR�IODQJHV�DQG�VHDO�VHDPV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�
WR�HOLPLQDWH�RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��

��� ,QVWDOO�PLWHUHG�VHFWLRQV�RI�SLSH�LQVXODWLRQ��
��� 6HFXUH�LQVXODWLRQ�PDWHULDOV�DQG�VHDO�VHDPV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�WR�

HOLPLQDWH�RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��

��� ,QVWDOO� SUHIRUPHG� YDOYH� FRYHUV�PDQXIDFWXUHG� RI� VDPH�PDWHULDO� DV� SLSH� LQVXODWLRQ�ZKHQ�
DYDLODEOH��

��� :KHQ� SUHIRUPHG� YDOYH� FRYHUV� DUH� QRW� DYDLODEOH�� LQVWDOO� FXW� VHFWLRQV� RI� SLSH� DQG� VKHHW�
LQVXODWLRQ� WR� YDOYH� ERG\�� �$UUDQJH� LQVXODWLRQ� WR� SHUPLW� DFFHVV� WR� SDFNLQJ� DQG� WR� DOORZ�
YDOYH�RSHUDWLRQ�ZLWKRXW�GLVWXUELQJ�LQVXODWLRQ��

��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��
��� 6HFXUH� LQVXODWLRQ� WR� YDOYHV� DQG� VSHFLDOWLHV� DQG� VHDO� VHDPV� ZLWK� PDQXIDFWXUHU
V�

UHFRPPHQGHG� DGKHVLYH� WR� HOLPLQDWH� RSHQLQJV� LQ� LQVXODWLRQ� WKDW� DOORZ�SDVVDJH�RI� DLU� WR�
VXUIDFH�EHLQJ�LQVXODWHG��
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$�� (TXLSPHQW� DQG� 3LSH� ,QVXODWLRQ� ZLWK� $6-�� *ODVV�&ORWK�� RU� 2WKHU� 3DLQWDEOH� -DFNHW� 0DWHULDO���
3DLQW� MDFNHW� ZLWK� SDLQW� V\VWHP� LGHQWLILHG� EHORZ� DQG� DV� VSHFLILHG� LQ� 'LYLVLRQ���� SDLQWLQJ�
6HFWLRQV��

��� )ODW� $FU\OLF� )LQLVK�� � 7ZR� ILQLVK� FRDWV� RYHU� D� SULPHU� WKDW� LV� FRPSDWLEOH� ZLWK� MDFNHW�
PDWHULDO�DQG�ILQLVK�FRDW�SDLQW���$GG�IXQJLFLGDO�DJHQW�WR�UHQGHU�IDEULF�PLOGHZ�SURRI��

D�� )LQLVK�&RDW�0DWHULDO���,QWHULRU��IODW��ODWH[�HPXOVLRQ�VL]H��

%�� )OH[LEOH�(ODVWRPHULF�7KHUPDO� ,QVXODWLRQ�� �$IWHU� DGKHVLYH� KDV� IXOO\� FXUHG�� DSSO\� WZR� FRDWV� RI�
LQVXODWLRQ�PDQXIDFWXUHU
V�UHFRPPHQGHG�SURWHFWLYH�FRDWLQJ��

&�� &RORU�� � )LQDO� FRORU� DV� VHOHFWHG� E\� $UFKLWHFW�� � 9DU\� ILUVW� DQG� VHFRQG� FRDWV� WR� DOORZ� YLVXDO�
LQVSHFWLRQ�RI�WKH�FRPSOHWHG�:RUN��

'�� 'R�QRW�ILHOG�SDLQW�DOXPLQXP�RU�VWDLQOHVV�VWHHO�MDFNHWV��

����� ),(/'�48$/,7<�&21752/�

$�� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

&�� 7HVWV�DQG�,QVSHFWLRQV��

��� ,QVSHFW� ILHOG�LQVXODWHG� HTXLSPHQW�� UDQGRPO\� VHOHFWHG� E\� $UFKLWHFW�� E\� UHPRYLQJ� ILHOG�
DSSOLHG� MDFNHW� DQG� LQVXODWLRQ� LQ� OD\HUV� LQ� UHYHUVH� RUGHU� RI� WKHLU� LQVWDOODWLRQ�� � ([WHQW� RI�
LQVSHFWLRQ�VKDOO�EH� OLPLWHG� WR�RQH� ORFDWLRQ�V�� IRU�HDFK� W\SH�RI�HTXLSPHQW�GHILQHG� LQ� WKH�
�(TXLSPHQW� ,QVXODWLRQ�6FKHGXOH��$UWLFOH�� � )RU� ODUJH� HTXLSPHQW�� UHPRYH�RQO\� D� SRUWLRQ�
DGHTXDWH�WR�GHWHUPLQH�FRPSOLDQFH��

��� ,QVSHFW�SLSH��ILWWLQJV��VWUDLQHUV��DQG�YDOYHV��UDQGRPO\�VHOHFWHG�E\�$UFKLWHFW��E\�UHPRYLQJ�
ILHOG�DSSOLHG�MDFNHW�DQG�LQVXODWLRQ�LQ�OD\HUV�LQ�UHYHUVH�RUGHU�RI�WKHLU�LQVWDOODWLRQ���([WHQW�
RI� LQVSHFWLRQ� VKDOO� EH� OLPLWHG� WR� WKUHH� ORFDWLRQV� RI� VWUDLJKW� SLSH�� WKUHH� ORFDWLRQV� RI�
WKUHDGHG� ILWWLQJV�� WKUHH� ORFDWLRQV�RI�ZHOGHG� ILWWLQJV�� WZR� ORFDWLRQV�RI� WKUHDGHG� VWUDLQHUV��
WZR�ORFDWLRQV�RI�ZHOGHG�VWUDLQHUV��WKUHH�ORFDWLRQV�RI�WKUHDGHG�YDOYHV��DQG�WKUHH�ORFDWLRQV�
RI� IODQJHG� YDOYHV� IRU� HDFK� SLSH� VHUYLFH� GHILQHG� LQ� WKH� �3LSLQJ� ,QVXODWLRQ� 6FKHGXOH��
*HQHUDO��$UWLFOH��

'�� $OO� LQVXODWLRQ� DSSOLFDWLRQV� ZLOO� EH� FRQVLGHUHG� GHIHFWLYH� :RUN� LI� VDPSOH� LQVSHFWLRQ� UHYHDOV�
QRQFRPSOLDQFH�ZLWK�UHTXLUHPHQWV��

����� 3,3,1*�,168/$7,21�6&+('8/(��*(1(5$/�

$�� $FFHSWDEOH� SUHIRUPHG�SLSH� DQG� WXEXODU� LQVXODWLRQ�PDWHULDOV� DQG� WKLFNQHVVHV� DUH� LGHQWLILHG� IRU�
HDFK�SLSLQJ�V\VWHP�DQG�SLSH�VL]H�UDQJH���,I�PRUH�WKDQ�RQH�PDWHULDO�LV�OLVWHG�IRU�D�SLSLQJ�V\VWHP��
VHOHFWLRQ�IURP�PDWHULDOV�OLVWHG�LV�&RQWUDFWRU
V�RSWLRQ��
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%�� ,WHPV�1RW�,QVXODWHG���8QOHVV�RWKHUZLVH�LQGLFDWHG��GR�QRW�LQVWDOO�LQVXODWLRQ�RQ�WKH�IROORZLQJ��

��� ,QGRRU�ILUH�VXSSUHVVLRQ�SLSLQJ��
��� 8QGHUJURXQG�SLSLQJ��

����� ,1'225��),(/'�$33/,('�-$&.(7�6&+('8/(�

$�� ,QVWDOO� MDFNHW� RYHU� LQVXODWLRQ�PDWHULDO�� � )RU� LQVXODWLRQ� ZLWK� IDFWRU\�DSSOLHG� MDFNHW�� LQVWDOO� WKH�
ILHOG�DSSOLHG�MDFNHW�RYHU�WKH�IDFWRU\�DSSOLHG�MDFNHW��

%�� ,I�PRUH�WKDQ�RQH�PDWHULDO�LV�OLVWHG��VHOHFWLRQ�IURP�PDWHULDOV�OLVWHG�LV�&RQWUDFWRU
V�RSWLRQ��

&�� 3LSLQJ��&RQFHDOHG��

��� 1RQH��
��� $OXPLQXP��6PRRWK���������LQFK�WKLFN��
��� 3DLQWHG�$OXPLQXP��6PRRWK���������LQFK�WKLFN��
��� 6WDLQOHVV�6WHHO��7\SH������6PRRWK��%�)LQLVK���������LQFK�WKLFN��

'�� 3LSLQJ��([SRVHG��

��� 1RQH��
��� 39&��&RORU�&RGHG�E\�6\VWHP������PLOV�WKLFN��
��� $OXPLQXP��6PRRWK���������LQFK�WKLFN��
��� 3DLQWHG�$OXPLQXP��6PRRWK���������LQFK�WKLFN��
��� 6WDLQOHVV�6WHHO��7\SH������6PRRWK��%�)LQLVK���������LQFK�WKLFN��

(1'�2)�6(&7,21��������
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6(&7,21����������:(7�3,3(�635,1./(5�6<67(06�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 3LSHV��ILWWLQJV��DQG�VSHFLDOWLHV��
��� )LUH�SURWHFWLRQ�YDOYHV��
��� )LUH�GHSDUWPHQW�FRQQHFWLRQV��
��� 6SULQNOHUV��
��� $ODUP�GHYLFHV��
��� 0DQXDO�FRQWURO�VWDWLRQV��
��� &RQWURO�SDQHOV��
��� 3UHVVXUH�JDJHV��

%�� 5HODWHG�6HFWLRQV��

��� 'LYLVLRQ����6HFWLRQ��*HQHUDO�3URYLVLRQV�IRU�)LUH�3URWHFWLRQ�:RUN���

���� '(),1,7,216�

$�� 6WDQGDUG�3UHVVXUH�6SULQNOHU�3LSLQJ�� �:HW�SLSH� VSULQNOHU� V\VWHP�SLSLQJ�GHVLJQHG� WR�RSHUDWH� DW�
ZRUNLQJ�SUHVVXUH�RI�����SVLJ�PD[LPXP��

���� 6<67(0�'(6&5,37,216�

$�� :HW�3LSH�6SULQNOHU�6\VWHP���$XWRPDWLF�VSULQNOHUV�DUH�DWWDFKHG�WR�SLSLQJ�FRQWDLQLQJ�ZDWHU�DQG�
WKDW� LV� FRQQHFWHG� WR� ZDWHU� VXSSO\� WKURXJK� DODUP� YDOYH�� �:DWHU� GLVFKDUJHV� LPPHGLDWHO\� IURP�
VSULQNOHUV� ZKHQ� WKH\� DUH� RSHQHG�� � 6SULQNOHUV� RSHQ� ZKHQ� KHDW� PHOWV� IXVLEOH� OLQN� RU� GHVWUR\V�
IUDQJLEOH�GHYLFH���+RVH�FRQQHFWLRQV�DUH�LQFOXGHG�LI�LQGLFDWHG��

%�� 'HOXJH� 6SULQNOHU� 6\VWHP�� �2SHQ� VSULQNOHUV� DUH� DWWDFKHG� WR� SLSLQJ� FRQQHFWHG� WR�ZDWHU� VXSSO\�
WKURXJK�GHOXJH�YDOYH�� �)LUH�GHWHFWLRQ� V\VWHP�� LQ� VDPH�DUHD�DV� VSULQNOHUV��RSHQV�YDOYH�� �:DWHU�
IORZV�LQWR�SLSLQJ�V\VWHP�DQG�GLVFKDUJHV�IURP�DWWDFKHG�VSULQNOHUV�ZKHQ�YDOYH�RSHQV��

���� 3(5)250$1&(�5(48,5(0(176�

$�� 6WDQGDUG�3UHVVXUH�3LSLQJ�6\VWHP�&RPSRQHQW���/LVWHG�IRU�����SVLJ��PLQLPXP�ZRUNLQJ�SUHVVXUH��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

:(7�3,3(�635,1./(5�6<67(06� ������ � �Ɣ

%�� 6SULQNOHU�V\VWHP�GHVLJQ�VKDOO�EH�DSSURYHG�E\�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

��� 0DUJLQ�RI�6DIHW\� IRU�$YDLODEOH�:DWHU�)ORZ�DQG�3UHVVXUH�� ����SHUFHQW�� LQFOXGLQJ� ORVVHV�
WKURXJK�ZDWHU�VHUYLFH�SLSLQJ��YDOYHV��DQG�EDFNIORZ�SUHYHQWHUV��

��� 6SULQNOHU�2FFXSDQF\�+D]DUG�&ODVVLILFDWLRQV��

D�� )LUH�7UXFN�3DUNLQJ�$UHDV���2UGLQDU\�+D]DUG��*URXS����
E�� %XLOGLQJ�6HUYLFH�$UHDV���2UGLQDU\�+D]DUG��*URXS����
F�� (OHFWULFDO�(TXLSPHQW�5RRPV���2UGLQDU\�+D]DUG��*URXS����
G�� *HQHUDO�6WRUDJH�$UHDV���2UGLQDU\�+D]DUG��*URXS����
H�� 0HFKDQLFDO�(TXLSPHQW�5RRPV���2UGLQDU\�+D]DUG��*URXS����
I�� 2IILFH�DQG�3XEOLF�$UHDV���/LJKW�+D]DUG��

��� 0LQLPXP�'HQVLW\�IRU�$XWRPDWLF�6SULQNOHU�3LSLQJ�'HVLJQ��

D�� /LJKW�+D]DUG�2FFXSDQF\��������JSP�RYHU������VT��IW��DUHD��
E�� 2UGLQDU\�+D]DUG��*URXS���2FFXSDQF\��������JSP�RYHU������VT��IW��DUHD��
F�� 2UGLQDU\�+D]DUG��*URXS���2FFXSDQF\��������JSP�RYHU������VT��IW��DUHD��

��� 0D[LPXP�3URWHFWLRQ�$UHD�SHU�6SULQNOHU���3HU�8/�OLVWLQJ��
��� 0D[LPXP�3URWHFWLRQ�$UHD�SHU�6SULQNOHU��

D�� 2IILFH�6SDFHV�������VT��IW��
E�� 6WRUDJH�$UHDV�������VT��IW��
F�� 0HFKDQLFDO�(TXLSPHQW�5RRPV�������VT��IW��
G�� (OHFWULFDO�(TXLSPHQW�5RRPV�������VT��IW��
H�� 2WKHU�$UHDV���$FFRUGLQJ�WR�1)3$����UHFRPPHQGDWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� 7RWDO� &RPELQHG� +RVH�6WUHDP� 'HPDQG� 5HTXLUHPHQW�� � $FFRUGLQJ� WR� 1)3$���� XQOHVV�
RWKHUZLVH�LQGLFDWHG��

D�� /LJKW�+D]DUG�2FFXSDQFLHV�������JSP�IRU����PLQXWHV��
E�� 2UGLQDU\�+D]DUG�2FFXSDQFLHV�������JSP�IRU����WR����PLQXWHV��
F�� ([WUD�+D]DUG�2FFXSDQFLHV�������JSP�IRU����WR�����PLQXWHV��

&�� 6HLVPLF� 3HUIRUPDQFH�� � 6SULQNOHU� SLSLQJ� VKDOO� ZLWKVWDQG� WKH� HIIHFWV� RI� HDUWKTXDNH� PRWLRQV�
GHWHUPLQHG�DFFRUGLQJ�WR�1)3$����DQG�$6&(�6(,����

���� $&7,21�68%0,77$/6�

$�� 3URGXFW� 'DWD�� � )RU� HDFK� W\SH� RI� SURGXFW� LQGLFDWHG���,QFOXGH� UDWHG� FDSDFLWLHV�� RSHUDWLQJ�
FKDUDFWHULVWLFV��HOHFWULFDO�FKDUDFWHULVWLFV��DQG�IXUQLVKHG�VSHFLDOWLHV�DQG�DFFHVVRULHV��

%�� 6KRS�'UDZLQJV�� � )RU�ZHW�SLSH� VSULQNOHU� V\VWHPV�� � ,QFOXGH� SODQV�� HOHYDWLRQV�� VHFWLRQV�� GHWDLOV��
DQG�DWWDFKPHQWV�WR�RWKHU�ZRUN��

��� :LULQJ�'LDJUDPV���)RU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��
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&�� 'HOHJDWHG�'HVLJQ� 6XEPLWWDO�� � )RU� VSULQNOHU� V\VWHPV� LQGLFDWHG� WR� FRPSO\� ZLWK� SHUIRUPDQFH�
UHTXLUHPHQWV� DQG� GHVLJQ� FULWHULD�� LQFOXGLQJ� DQDO\VLV� GDWD� VLJQHG� DQG� VHDOHG� E\� WKH� TXDOLILHG�
SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

���� ,1)250$7,21$/�68%0,77$/6�

$�� &RRUGLQDWLRQ�'UDZLQJV�� �6SULQNOHU� V\VWHPV��GUDZQ� WR�VFDOH��RQ�ZKLFK� WKH� IROORZLQJ� LWHPV�DUH�
VKRZQ�DQG�FRRUGLQDWHG�ZLWK�HDFK�RWKHU��XVLQJ�LQSXW�IURP�LQVWDOOHUV�RI�WKH�LWHPV�LQYROYHG��

��� 'RPHVWLF�ZDWHU�SLSLQJ��
��� &RPSUHVVHG�DLU�SLSLQJ��
��� +9$&�K\GURQLF�SLSLQJ�DQG�LQIUDUHG�KHDWHUV��
��� ,WHPV�SHQHWUDWLQJ�ILQLVKHG�FHLOLQJ�LQFOXGH�WKH�IROORZLQJ��

D�� /LJKWLQJ�IL[WXUHV��
E�� $LU�RXWOHWV�DQG�LQOHWV��

%�� 4XDOLILFDWLRQ�'DWD���)RU�TXDOLILHG�,QVWDOOHU�DQG�SURIHVVLRQDO�HQJLQHHU��

&�� $SSURYHG� 6SULQNOHU� 3LSLQJ�'UDZLQJV�� �:RUNLQJ� SODQV�� SUHSDUHG� DFFRUGLQJ� WR�1)3$����� WKDW�
KDYH� EHHQ� DSSURYHG� E\� DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ�� LQFOXGLQJ� K\GUDXOLF� FDOFXODWLRQV� LI�
DSSOLFDEOH��

'�� :HOGLQJ�FHUWLILFDWHV��

(�� )LUH�K\GUDQW�IORZ�WHVW�UHSRUW��

)�� )LHOG� 7HVW� 5HSRUWV� DQG� &HUWLILFDWHV�� � ,QGLFDWH� DQG� LQWHUSUHW� WHVW� UHVXOWV� IRU� FRPSOLDQFH� ZLWK�
SHUIRUPDQFH� UHTXLUHPHQWV� DQG� DV� GHVFULEHG� LQ�1)3$����� � ,QFOXGH� �&RQWUDFWRU
V�0DWHULDO� DQG�
7HVW�&HUWLILFDWH�IRU�$ERYHJURXQG�3LSLQJ���

*�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���)RU�VSULQNOHU�VSHFLDOWLHV�WR�LQFOXGH�LQ�HPHUJHQF\��RSHUDWLRQ��
DQG�PDLQWHQDQFH�PDQXDOV��

���� 48$/,7<�$6685$1&(�

$�� ,QVWDOOHU�4XDOLILFDWLRQV��

��� ,QVWDOOHU
V�UHVSRQVLELOLWLHV�LQFOXGH�GHVLJQLQJ��IDEULFDWLQJ��DQG�LQVWDOOLQJ�VSULQNOHU�V\VWHPV�
DQG� SURYLGLQJ� SURIHVVLRQDO� HQJLQHHULQJ� VHUYLFHV� QHHGHG� WR� DVVXPH� HQJLQHHULQJ�
UHVSRQVLELOLW\���%DVH�FDOFXODWLRQV�RQ�UHVXOWV�RI�ILUH�K\GUDQW�IORZ�WHVW��

D�� (QJLQHHULQJ�5HVSRQVLELOLW\�� �3UHSDUDWLRQ�RI�ZRUNLQJ�SODQV��FDOFXODWLRQV��DQG�ILHOG�
WHVW�UHSRUWV�E\�D�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU��
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%�� :HOGLQJ� 4XDOLILFDWLRQV�� � 4XDOLI\� SURFHGXUHV� DQG� RSHUDWRUV� DFFRUGLQJ� WR� $60(� %RLOHU� DQG�
3UHVVXUH�9HVVHO�&RGH��

&�� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

'�� 1)3$�6WDQGDUGV���6SULQNOHU�V\VWHP�HTXLSPHQW��VSHFLDOWLHV��DFFHVVRULHV��LQVWDOODWLRQ��DQG�WHVWLQJ�
VKDOO�FRPSO\�ZLWK�WKH�IROORZLQJ��

��� 1)3$������,QVWDOODWLRQ�RI�6SULQNOHU�6\VWHPV���
��� 1)3$���5�� �,QVWDOODWLRQ� RI� 6SULQNOHU� 6\VWHPV� LQ� 5HVLGHQWLDO� 2FFXSDQFLHV� XS� WR� DQG�

,QFOXGLQJ�)RXU�6WRULHV�LQ�+HLJKW���
��� 1)3$������,QVWDOODWLRQ�RI�3ULYDWH�)LUH�6HUYLFH�0DLQV�DQG�7KHLU�$SSXUWHQDQFHV���

����� 352-(&7�&21',7,216�

$�� ,QWHUUXSWLRQ� RI� ([LVWLQJ� 6SULQNOHU� 6HUYLFH�� � 'R� QRW� LQWHUUXSW� VSULQNOHU� VHUYLFH� WR� IDFLOLWLHV�
RFFXSLHG� E\�2ZQHU� RU� RWKHUV� XQOHVV� SHUPLWWHG� XQGHU� WKH� IROORZLQJ� FRQGLWLRQV� DQG� WKHQ� RQO\�
DIWHU�DUUDQJLQJ�WR�SURYLGH�WHPSRUDU\�VSULQNOHU�VHUYLFH�DFFRUGLQJ�WR�UHTXLUHPHQWV�LQGLFDWHG��

��� 1RWLI\�$UFKLWHFW�QR�IHZHU�WKDQ�ILYH�GD\V�LQ�DGYDQFH�RI�SURSRVHG�LQWHUUXSWLRQ�RI�VSULQNOHU�
VHUYLFH��

��� 'R�QRW�SURFHHG�ZLWK�LQWHUUXSWLRQ�RI�VSULQNOHU�VHUYLFH�ZLWKRXW�2ZQHU
V�ZULWWHQ�SHUPLVVLRQ��

����� &225',1$7,21�

$�� &RRUGLQDWH�OD\RXW�DQG�LQVWDOODWLRQ�RI�VSULQNOHUV�ZLWK�RWKHU�FRQVWUXFWLRQ�WKDW�SHQHWUDWHV�FHLOLQJV��
LQFOXGLQJ�OLJKW�IL[WXUHV��+9$&�HTXLSPHQW��DQG�SDUWLWLRQ�DVVHPEOLHV��

����� (;75$�0$7(5,$/6�

$�� )XUQLVK� H[WUD� PDWHULDOV� WKDW� PDWFK� SURGXFWV� LQVWDOOHG� DQG� WKDW� DUH� SDFNDJHG� ZLWK� SURWHFWLYH�
FRYHULQJ�IRU�VWRUDJH�DQG�LGHQWLILHG�ZLWK�ODEHOV�GHVFULELQJ�FRQWHQWV��

��� 6SULQNOHU�&DELQHWV�� �)LQLVKHG��ZDOO�PRXQWHG�� VWHHO� FDELQHW�ZLWK�KLQJHG� FRYHU�� DQG�ZLWK�
VSDFH� IRU� PLQLPXP� RI� VL[� VSDUH� VSULQNOHUV� SOXV� VSULQNOHU� ZUHQFK�� � ,QFOXGH� QXPEHU� RI�
VSULQNOHUV� UHTXLUHG� E\� 1)3$���� DQG� VSULQNOHU� ZUHQFK�� � ,QFOXGH� VHSDUDWH� FDELQHW� ZLWK�
VSULQNOHUV�DQG�ZUHQFK�IRU�HDFK�W\SH�RI�VSULQNOHU�XVHG�RQ�3URMHFW��

3$57�����352'8&76�

���� 3,3,1*�0$7(5,$/6�

$�� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� �3LSLQJ� 6FKHGXOH�� $UWLFOH� IRU� DSSOLFDWLRQV� RI� SLSH�� WXEH�� DQG�
ILWWLQJ�PDWHULDOV��DQG�IRU�MRLQLQJ�PHWKRGV�IRU�VSHFLILF�VHUYLFHV��VHUYLFH�ORFDWLRQV��DQG�SLSH�VL]HV��
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���� 67((/�3,3(�$1'�),77,1*6�

$�� 6WDQGDUG�:HLJKW��%ODFN�6WHHO�3LSH���$670�$����$���0��7\SH�(��*UDGH�%���3LSH�HQGV�PD\�EH�
IDFWRU\�RU�ILHOG�IRUPHG�WR�PDWFK�MRLQLQJ�PHWKRG��

%�� %ODFN�6WHHO� 3LSH� 1LSSOHV�� � $670�$������ PDGH� RI� $670�$����$���0�� VWDQGDUG�ZHLJKW��
VHDPOHVV�VWHHO�SLSH�ZLWK�WKUHDGHG�HQGV��

&�� *DOYDQL]HG��6WHHO�&RXSOLQJV���$670�$������WKUHDGHG��

'�� *DOYDQL]HG��*UD\�,URQ�7KUHDGHG�)LWWLQJV���$60(�%������&ODVV������VWDQGDUG�SDWWHUQ��

(�� 0DOOHDEOH��RU�'XFWLOH�,URQ�8QLRQV���8/������

)�� &DVW�,URQ�)ODQJHV���$60(�������&ODVV������

*�� 6WHHO�)ODQJHV�DQG�)ODQJHG�)LWWLQJV���$60(�%������&ODVV������

+�� 6WHHO�:HOGLQJ�)LWWLQJV���$670�$�����$����0�DQG�$60(�%������

,�� *URRYHG�-RLQW��6WHHO�3LSH�$SSXUWHQDQFHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� &RUFRUDQ�3LSLQJ�6\VWHP�&R��
F�� 1DWLRQDO�)LWWLQJV��,QF��
G�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
H�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
I�� 9LFWDXOLF�&RPSDQ\��
J�� 2U�DSSURYHG�HTXDO��

��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� *DOYDQL]HG��*URRYHG�(QG�)LWWLQJV�IRU�6WHHO�3LSLQJ���$670�$����$���0��PDOOHDEOH�LURQ�

FDVWLQJ�RU�$670�$������GXFWLOH�LURQ�FDVWLQJ��ZLWK�GLPHQVLRQV�PDWFKLQJ�VWHHO�SLSH��
��� *URRYHG�(QG�3LSH�&RXSOLQJV�IRU�6WHHO�3LSLQJ���$::$�&����DQG�8/������ULJLG�SDWWHUQ��

XQOHVV�RWKHUZLVH�LQGLFDWHG��IRU�VWHHO�SLSH�GLPHQVLRQV�� �,QFOXGH�IHUURXV�KRXVLQJ�VHFWLRQV��
(3'0�UXEEHU�JDVNHW��DQG�EROWV�DQG�QXWV��

-�� 6WHHO� 3UHVVXUH�6HDO� )LWWLQJV�� � 8/������ )0�DSSURYHG�� ����SVLJ� SUHVVXUH� UDWLQJ� ZLWK� VWHHO�
KRXVLQJ��UXEEHU�2�ULQJV��DQG�SLSH�VWRS��IRU�XVH�ZLWK�ILWWLQJ�PDQXIDFWXUHUV
�SUHVVXUH�VHDO�WRROV��

��� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� WKH�
IROORZLQJ��

D�� 9LFWDXOLF�&RPSDQ\��
E�� 2U�DSSURYHG�HTXDO��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

:(7�3,3(�635,1./(5�6<67(06� ������ � �Ɣ

���� 3,3,1*�-2,1,1*�0$7(5,$/6�

$�� 3LSH�)ODQJH�*DVNHW�0DWHULDOV���$::$�&�����UXEEHU��IODW�IDFH������LQFK��

��� &ODVV������ &DVW�,URQ� )ODQJHV� DQG� &ODVV������ %URQ]H� )ODW�)DFH� )ODQJHV�� � )XOO�IDFH�
JDVNHWV��

��� &ODVV������ &DVW�,URQ� )ODQJHV� DQG� &ODVV������ 6WHHO� 5DLVHG�)DFH� )ODQJHV�� � 5LQJ�W\SH�
JDVNHWV��

%�� 0HWDO��3LSH�)ODQJH�%ROWV�DQG�1XWV���$60(�%��������FDUERQ�VWHHO�XQOHVV�RWKHUZLVH�LQGLFDWHG��

&�� %UD]LQJ�)LOOHU�0HWDOV���$:6�$����$���0��%&X3�6HULHV��FRSSHU�SKRVSKRUXV�DOOR\V�IRU�JHQHUDO�
GXW\�EUD]LQJ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

'�� :HOGLQJ�)LOOHU�0HWDOV���&RPSO\�ZLWK�$:6�'�����0�'������IRU�ZHOGLQJ�PDWHULDOV�DSSURSULDWH�
IRU�ZDOO�WKLFNQHVV�DQG�FKHPLFDO�DQDO\VLV�RI�VWHHO�SLSH�EHLQJ�ZHOGHG��

(�� 6ROYHQW� &HPHQWV� IRU� -RLQLQJ� &39&� 3LSLQJ� DQG� 7XELQJ�� � $670�)������ VROYHQW� FHPHQW�
UHFRPPHQGHG�E\�SLSH�DQG�ILWWLQJ�PDQXIDFWXUHU��DQG�PDGH�IRU�MRLQLQJ�&39&�VSULQNOHU�SLSH�DQG�
ILWWLQJV���,QFOXGH�FOHDQHU�RU�SULPHU�UHFRPPHQGHG�E\�SLSH�DQG�ILWWLQJ�PDQXIDFWXUHU��

��� 8VH�VROYHQW�FHPHQW�WKDW�KDV�D�92&�FRQWHQW�RI�����J�/�RU�OHVV�ZKHQ�FDOFXODWHG�DFFRUGLQJ�
WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� 8VH� DGKHVLYH� SULPHU� WKDW� KDV� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ� FDOFXODWHG�
DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

)�� 3ODVWLF��3LSH�)ODQJH�*DVNHW�� DQG�%ROWV�DQG�1XWV�� �7\SH�DQG�PDWHULDO� UHFRPPHQGHG�E\�SLSLQJ�
V\VWHP�PDQXIDFWXUHU�XQOHVV�RWKHUZLVH�LQGLFDWHG��

���� &29(5�6<67(0�)25�635,1./(5�3,3,1*�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� 'HFR6KLHOG�6\VWHPV��,QF��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ���6\VWHP�RI�VXSSRUW�EUDFNHWV�DQG�FRYHUV�PDGH�WR�SURWHFW�VSULQNOHU�SLSLQJ��

&�� %UDFNHWV���*ODVV�UHLQIRUFHG�Q\ORQ��

'�� &RYHUV�� � ([WUXGHG� 39&� VHFWLRQV� RI� OHQJWK�� VKDSH�� DQG� VL]H� UHTXLUHG� IRU� VL]H� DQG� URXWLQJ� RI�
&39&�SLSLQJ��

���� /,67('�),5(�3527(&7,21�9$/9(6�

$�� *HQHUDO�5HTXLUHPHQWV��

��� 9DOYHV�VKDOO�EH�8/�OLVWHG�RU�)0�DSSURYHG��
��� 0LQLPXP�3UHVVXUH�5DWLQJ�IRU�6WDQGDUG�3UHVVXUH�3LSLQJ�������SVLJ��
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��� 0LQLPXP�3UHVVXUH�5DWLQJ�IRU�+LJK�3UHVVXUH�3LSLQJ�������SVLJ��

%�� %DOO�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� 9LFWDXOLF�&RPSDQ\��
F�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������H[FHSW�ZLWK�EDOO�LQVWHDG�RI�GLVF��
��� 9DOYHV�136�������DQG�6PDOOHU���%URQ]H�ERG\�ZLWK�WKUHDGHG�HQGV��
��� 9DOYHV�136���DQG�136���������%URQ]H�ERG\�ZLWK�WKUHDGHG�HQGV�RU�GXFWLOH�LURQ�ERG\�ZLWK�

JURRYHG�HQGV��
��� 9DOYHV�136�����'XFWLOH�LURQ�ERG\�ZLWK�JURRYHG�HQGV��

&�� &KHFN�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
E�� $QYLO�,QWHUQDWLRQDO��,QF��
F�� &UDQH�&R���&UDQH�9DOYH�*URXS��&UDQH�9DOYHV��
G�� &UDQH�&R���&UDQH�9DOYH�*URXS��-HQNLQV�9DOYHV��
H�� &UDQH�&R���&UDQH�9DOYH�*URXS��6WRFNKDP�'LYLVLRQ��
I�� )LUH�(QG�	�&URNHU�&RUSRUDWLRQ��
J�� 0LOZDXNHH�9DOYH�&RPSDQ\��
K�� 0XHOOHU�&R���:DWHU�3URGXFWV�'LYLVLRQ��
L�� 1,%&2�,1&��
M�� 3RWWHU�5RHPHU��
N�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
O�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
P�� 9LFWDXOLF�&RPSDQ\��
Q�� 9LNLQJ�&RUSRUDWLRQ��
R�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
S�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� 7\SH���6ZLQJ�FKHFN��
��� %RG\�0DWHULDO���&DVW�LURQ��
��� (QG�&RQQHFWLRQV���)ODQJHG�RU�JURRYHG��

'�� ,URQ�26	<�*DWH�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $PHULFDQ�&DVW�,URQ�3LSH�&RPSDQ\��:DWHURXV�&RPSDQ\�6XEVLGLDU\��
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E�� $PHULFDQ�9DOYH��,QF��
F�� &UDQH�&R���&UDQH�9DOYH�*URXS��&UDQH�9DOYHV��
G�� &UDQH�&R���&UDQH�9DOYH�*URXS��-HQNLQV�9DOYHV��
H�� &UDQH�&R���&UDQH�9DOYH�*URXS��6WRFNKDP�'LYLVLRQ��
I�� +DPPRQG�9DOYH��
J�� 0LOZDXNHH�9DOYH�&RPSDQ\��
K�� 0XHOOHU�&R���:DWHU�3URGXFWV�'LYLVLRQ��
L�� 1,%&2�,1&��
M�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
N�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
O�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���&DVW�RU�GXFWLOH�LURQ��
��� (QG�&RQQHFWLRQV���)ODQJHG�RU�JURRYHG��

���� 75,0�$1'�'5$,1�9$/9(6�

$�� *HQHUDO�5HTXLUHPHQWV��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��

%�� $QJOH�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LUH�3URWHFWLRQ�3URGXFWV��,QF��
E�� 8QLWHG�%UDVV�:RUNV��,QF��
F�� 2U�DSSURYHG�HTXDO��

�

&�� %DOO�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $IILOLDWHG�'LVWULEXWRUV��
E�� $QYLO�,QWHUQDWLRQDO��,QF��
F�� %DUQHWW��
G�� &RQEUDFR�,QGXVWULHV��,QF���$SROOR�9DOYHV��
H�� )LUH�(QG�	�&URNHU�&RUSRUDWLRQ��
I�� )ORZVHUYH��
J�� -RPDU�,QWHUQDWLRQDO��/WG��
K�� .HQQHG\�9DOYH��D�GLYLVLRQ�RI�0F:DQH��,QF��
L�� .LW]�&RUSRUDWLRQ��
M�� /HJHQG�9DOYH��
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N�� 0HWVR�$XWRPDWLRQ�86$�,QF��
O�� 0LOZDXNHH�9DOYH�&RPSDQ\��
P�� 1,%&2�,1&��
Q�� 3RWWHU�5RHPHU��
R�� 5HG�:KLWH�9DOYH�&RUSRUDWLRQ��
S�� 6RXWKHUQ�0DQXIDFWXULQJ�*URXS��
T�� 6WHZDUW��0��$��DQG�6RQV�/WG��
U�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
V�� 9LFWDXOLF�&RPSDQ\��
W�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
X�� 2U�DSSURYHG�HTXDO��

'�� *OREH�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LUH�3URWHFWLRQ�3URGXFWV��,QF��
E�� 8QLWHG�%UDVV�:RUNV��,QF��
F�� 2U�DSSURYHG�HTXDO��

(�� 3OXJ�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 6RXWKHUQ�0DQXIDFWXULQJ�*URXS��
E�� 2U�DSSURYHG�HTXDO��

���� 63(&,$/7<�9$/9(6�

$�� *HQHUDO�5HTXLUHPHQWV��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ��

D�� 6WDQGDUG�3UHVVXUH�3LSLQJ�6SHFLDOW\�9DOYHV�������SVLJ�PLQLPXP��
E�� +LJK�3UHVVXUH�3LSLQJ�6SHFLDOW\�9DOYHV�������SVLJ��

��� %RG\�0DWHULDO���&DVW�RU�GXFWLOH�LURQ��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� (QG�&RQQHFWLRQV���)ODQJHG�RU�JURRYHG��

%�� $ODUP�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
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E�� *OREH�)LUH�6SULQNOHU�&RUSRUDWLRQ��
F�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
G�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
H�� 9HQXV�)LUH�3URWHFWLRQ�/WG��
I�� 9LFWDXOLF�&RPSDQ\��
J�� 9LNLQJ�&RUSRUDWLRQ��
K�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 'HVLJQ���)RU�KRUL]RQWDO�RU�YHUWLFDO�LQVWDOODWLRQ��
��� ,QFOXGH� WULP� VHWV� IRU� E\SDVV�� GUDLQ�� HOHFWULFDO� VSULQNOHU� DODUP� VZLWFK�� SUHVVXUH�

JDJHV��UHWDUGLQJ�FKDPEHU��DQG�ILOO�OLQH�DWWDFKPHQW�ZLWK�VWUDLQHU��
��� 'ULS�&XS�$VVHPEO\���3LSH�GUDLQ�ZLWKRXW�YDOYHV�DQG�VHSDUDWH�IURP�PDLQ�GUDLQ�SLSLQJ��
��� 'ULS�&XS�$VVHPEO\���3LSH�GUDLQ�ZLWK�FKHFN�YDOYH�WR�PDLQ�GUDLQ�SLSLQJ��

&�� $XWRPDWLF��%DOO�'ULS��'UDLQ�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
E�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
F�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�������
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� 7\SH���$XWRPDWLF�GUDLQLQJ��EDOO�FKHFN��
��� 6L]H���136������
��� (QG�&RQQHFWLRQV���7KUHDGHG��

���� ),5(�'(3$570(17�&211(&7,216�

$�� )OXVK�7\SH��)LUH�'HSDUWPHQW�&RQQHFWLRQ��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
E�� (ONKDUW�%UDVV�0IJ��&RPSDQ\��,QF��
F�� *XDUGLDQ�)LUH�(TXLSPHQW��,QF��
G�� 3RWWHU�5RHPHU��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���)OXVK��IRU�ZDOO�PRXQWLQJ��
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� %RG\�0DWHULDO���&RUURVLRQ�UHVLVWDQW�PHWDO��
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��� ,QOHWV�� �%UDVV�ZLWK� WKUHDGV�DFFRUGLQJ�WR�1)3$������DQG�PDWFKLQJ�ORFDO�ILUH�GHSDUWPHQW�
VL]HV�DQG�WKUHDGV���,QFOXGH�H[WHQVLRQ�SLSH�QLSSOHV��EUDVV�OXJJHG�VZLYHO�FRQQHFWLRQV��DQG�
FKHFN�GHYLFHV�RU�FODSSHUV��

��� &DSV���%UDVV��OXJJHG�W\SH��ZLWK�JDVNHW�DQG�FKDLQ��
��� (VFXWFKHRQ�3ODWH���5HFWDQJXODU��EUDVV��ZDOO�W\SH��
��� 2XWOHW���:LWK�SLSH�WKUHDGV��
���� %RG\�6W\OH���+RUL]RQWDO��
���� 1XPEHU�RI�,QOHWV���7ZR��
���� 2XWOHW�/RFDWLRQ���%DFN��
���� (VFXWFKHRQ�3ODWH�0DUNLQJ���6LPLODU�WR��$872�63.5���
���� )LQLVK���3ROLVKHG�FKURPH�SODWHG��
���� 2XWOHW�6L]H���136����

���� 635,1./(5�63(&,$/7<�3,3(�),77,1*6�

$�� %UDQFK�2XWOHW�)LWWLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� 1DWLRQDO�)LWWLQJV��,QF��
F�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
G�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
H�� 9LFWDXOLF�&RPSDQ\��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���'XFWLOH�LURQ�KRXVLQJ�ZLWK�(3'0�VHDOV�DQG�EROWV�DQG�QXWV��
��� 7\SH���0HFKDQLFDO�7�DQG��FURVV�ILWWLQJV��
��� &RQILJXUDWLRQV���6QDS�RQ�DQG�VWUDSOHVV��GXFWLOH�LURQ�KRXVLQJ�ZLWK�EUDQFK�RXWOHWV��
��� 6L]H���2I�GLPHQVLRQ�WR�ILW�RQWR�VSULQNOHU�PDLQ�DQG�ZLWK�RXWOHW�FRQQHFWLRQV�DV�UHTXLUHG�WR�

PDWFK�FRQQHFWHG�EUDQFK�SLSLQJ��
��� %UDQFK�2XWOHWV���*URRYHG��SODLQ�HQG�SLSH��RU�WKUHDGHG��

%�� )ORZ�'HWHFWLRQ�DQG�7HVW�$VVHPEOLHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $*)�0DQXIDFWXULQJ�,QF��
E�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
F�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
G�� 9LFWDXOLF�&RPSDQ\��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�������SVLJ��
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��� %RG\�0DWHULDO�� �&DVW��RU�GXFWLOH�LURQ�KRXVLQJ�ZLWK�RULILFH�� VLJKW�JODVV�� DQG� LQWHJUDO� WHVW�
YDOYH��

��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� ,QOHW�DQG�2XWOHW���7KUHDGHG��

&�� %UDQFK�/LQH�7HVWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� (ONKDUW�%UDVV�0IJ��&RPSDQ\��,QF��
E�� )LUH�(QG�	�&URNHU�&RUSRUDWLRQ��
F�� 3RWWHU�5RHPHU��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���%UDVV��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� ,QOHW���7KUHDGHG��
��� 'UDLQ�2XWOHW���7KUHDGHG�DQG�FDSSHG��
��� %UDQFK�2XWOHW���7KUHDGHG��IRU�VSULQNOHU��

'�� 6SULQNOHU�,QVSHFWRU
V�7HVW�)LWWLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $*)�0DQXIDFWXULQJ�,QF��
E�� 7ULSOH�5�6SHFLDOW\��
F�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
G�� 9LFWDXOLF�&RPSDQ\��
H�� 9LNLQJ�&RUSRUDWLRQ��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���&DVW��RU�GXFWLOH�LURQ�KRXVLQJ�ZLWK�VLJKW�JODVV��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� ,QOHW�DQG�2XWOHW���7KUHDGHG��

(�� $GMXVWDEOH�'URS�1LSSOHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� &(&$��//&��
E�� &RUFRUDQ�3LSLQJ�6\VWHP�&R��
F�� 0HULW�0DQXIDFWXULQJ��D�GLYLVLRQ�RI�$QYLO�,QWHUQDWLRQDO��,QF��
G�� 2U�DSSURYHG�HTXDO��
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��� 6WDQGDUG���8/�������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���6WHHO�SLSH�ZLWK�(3'0�UXEEHU�2�ULQJ�VHDOV��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� /HQJWK���$GMXVWDEOH��
��� ,QOHW�DQG�2XWOHW���7KUHDGHG��

)�� )OH[LEOH��6SULQNOHU�+RVH�)LWWLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LYDOFR�,QF��
E�� )OH[+HDG�,QGXVWULHV��,QF��
F�� *DWHZD\�7XELQJ��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�������
��� 7\SH�� � )OH[LEOH� KRVH� IRU� FRQQHFWLRQ� WR� VSULQNOHU�� DQG� ZLWK� EUDFNHW� IRU� FRQQHFWLRQ� WR�

FHLOLQJ�JULG��
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��IRU�VSULQNOHU��

����� 635,1./(56�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
��� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
��� 9LFWDXOLF�&RPSDQ\��
��� 9LNLQJ�&RUSRUDWLRQ��
��� 2U�DSSURYHG�HTXDO��

%�� *HQHUDO�5HTXLUHPHQWV��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�IRU�5HVLGHQWLDO�6SULQNOHUV�������SVLJ�PD[LPXP��
��� 3UHVVXUH�5DWLQJ�IRU�$XWRPDWLF�6SULQNOHUV�������SVLJ�PLQLPXP��
��� 3UHVVXUH�5DWLQJ�IRU�+LJK�3UHVVXUH�$XWRPDWLF�6SULQNOHUV�������SVLJ��

&�� $XWRPDWLF�6SULQNOHUV�ZLWK�+HDW�5HVSRQVLYH�(OHPHQW��

��� (DUO\�6XSSUHVVLRQ��)DVW�5HVSRQVH�$SSOLFDWLRQV���8/�������
��� 1RQUHVLGHQWLDO�$SSOLFDWLRQV���8/������
��� &KDUDFWHULVWLFV�� �1RPLQDO� ����LQFK�RULILFH�ZLWK�'LVFKDUJH�&RHIILFLHQW�.�RI������ DQG� IRU�

�2UGLQDU\�� WHPSHUDWXUH� FODVVLILFDWLRQ� UDWLQJ� XQOHVV� RWKHUZLVH� LQGLFDWHG� RU� UHTXLUHG� E\�
DSSOLFDWLRQ��
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'�� 2SHQ�6SULQNOHUV�ZLWK�+HDW�5HVSRQVLYH�(OHPHQW�5HPRYHG���8/������

��� &KDUDFWHULVWLFV��

D�� 1RPLQDO�����LQFK�2ULILFH���:LWK�'LVFKDUJH�&RHIILFLHQW�.�EHWZHHQ�����DQG������

(�� 6SULQNOHU�)LQLVKHV��

��� &KURPH�SODWHG��
��� %URQ]H��
��� 3DLQWHG��

)�� 6SHFLDO�&RDWLQJV��

��� :D[��
��� &RUURVLRQ�UHVLVWDQW�SDLQW��

*�� 6SULQNOHU� (VFXWFKHRQV�� � 0DWHULDOV�� W\SHV�� DQG� ILQLVKHV� IRU� WKH� IROORZLQJ� VSULQNOHU� PRXQWLQJ�
DSSOLFDWLRQV���(VFXWFKHRQV�IRU�FRQFHDOHG��IOXVK��DQG�UHFHVVHG�W\SH�VSULQNOHUV�DUH�VSHFLILHG�ZLWK�
VSULQNOHUV��

��� &HLOLQJ�0RXQWLQJ���&KURPH�SODWHG�VWHHO��RQH�SLHFH��IODW��
��� 6LGHZDOO�0RXQWLQJ���&KURPH�SODWHG�VWHHO��RQH�SLHFH��IODW��

+�� 6SULQNOHU�*XDUGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
E�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
F�� 9LFWDXOLF�&RPSDQ\��
G�� 9LNLQJ�&RUSRUDWLRQ��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���:LUH�FDJH�ZLWK�IDVWHQLQJ�GHYLFH�IRU�DWWDFKLQJ�WR�VSULQNOHU��

����� $/$50�'(9,&(6�

$�� $ODUP�GHYLFH�W\SHV�VKDOO�PDWFK�SLSLQJ�DQG�HTXLSPHQW�FRQQHFWLRQV��

%�� :DWHU�0RWRU�2SHUDWHG�$ODUP��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� *OREH�)LUH�6SULQNOHU�&RUSRUDWLRQ��
E�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
F�� 9LFWDXOLF�&RPSDQ\��
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G�� 9LNLQJ�&RUSRUDWLRQ��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���0HFKDQLFDOO\�RSHUDWHG��ZLWK�3HOWRQ�ZKHHO��
��� $ODUP�*RQJ���&DVW�DOXPLQXP�ZLWK�UHG�HQDPHO�IDFWRU\�ILQLVK��
��� 6L]H������LQFK�GLDPHWHU��
��� &RPSRQHQWV���6KDIW�OHQJWK��EHDULQJV��DQG�VOHHYH�WR�VXLW�ZDOO�FRQVWUXFWLRQ��
��� ,QOHW���136������
��� 2XWOHW���136���GUDLQ�FRQQHFWLRQ��

&�� (OHFWULFDOO\�2SHUDWHG�$ODUP�%HOO��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LUH�/LWH�$ODUPV��,QF���D�+RQH\ZHOO�FRPSDQ\��
E�� 1RWLILHU��D�+RQH\ZHOO�FRPSDQ\��
F�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���9LEUDWLQJ��PHWDO�DODUP�EHOO��
��� 6L]H�����LQFK�GLDPHWHU��
��� )LQLVK���5HG�HQDPHO�IDFWRU\�ILQLVK��VXLWDEOH�IRU�RXWGRRU�XVH��

'�� :DWHU�)ORZ�,QGLFDWRUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $'7�6HFXULW\�6HUYLFHV��,QF��
E�� 0F'RQQHOO�	�0LOOHU��,77�,QGXVWULHV��
F�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
G�� 6\VWHP�6HQVRU��D�+RQH\ZHOO�FRPSDQ\��
H�� 9LNLQJ�&RUSRUDWLRQ��
I�� :DWWV�,QGXVWULHV��&DQDGD��,QF��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� :DWHU�)ORZ�'HWHFWRU���(OHFWULFDOO\�VXSHUYLVHG��
��� &RPSRQHQWV�� � 7ZR� VLQJOH�SROH�� GRXEOH�WKURZ� FLUFXLW� VZLWFKHV� IRU� LVRODWHG� DODUP� DQG�

DX[LOLDU\�FRQWDFWV����$������9�DF�DQG������$�����9�GF��FRPSOHWH�ZLWK�IDFWRU\�VHW�� ILHOG�
DGMXVWDEOH�UHWDUG�HOHPHQW�WR�SUHYHQW�IDOVH�VLJQDOV�DQG�WDPSHUSURRI�FRYHU�WKDW�VHQGV�VLJQDO�
LI�UHPRYHG��

��� 7\SH���3DGGOH�RSHUDWHG��
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� 'HVLJQ�,QVWDOODWLRQ���+RUL]RQWDO�RU�YHUWLFDO��

(�� 3UHVVXUH�6ZLWFKHV��
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��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
E�� %DUNVGDOH��,QF��
F�� 'HWURLW�6ZLWFK��,QF��
G�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
H�� 6\VWHP�6HQVRU��D�+RQH\ZHOO�FRPSDQ\��
I�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
J�� 8QLWHG�(OHFWULF�&RQWUROV�&R��
K�� 9LNLQJ�&RUSRUDWLRQ��
L�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���(OHFWULFDOO\�VXSHUYLVHG�ZDWHU�IORZ�VZLWFK�ZLWK�UHWDUG�IHDWXUH��
��� &RPSRQHQWV���6LQJOH�SROH��GRXEOH�WKURZ�VZLWFK�ZLWK�QRUPDOO\�FORVHG�FRQWDFWV��
��� 'HVLJQ�2SHUDWLRQ���5LVLQJ�SUHVVXUH�VLJQDOV�ZDWHU�IORZ��

)�� 9DOYH�6XSHUYLVRU\�6ZLWFKHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LUH�/LWH�$ODUPV��,QF���D�+RQH\ZHOO�FRPSDQ\��
E�� .HQQHG\�9DOYH��D�GLYLVLRQ�RI�0F:DQH��,QF��
F�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
G�� 6\VWHP�6HQVRU��D�+RQH\ZHOO�FRPSDQ\��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���(OHFWULFDOO\�VXSHUYLVHG��
��� &RPSRQHQWV���6LQJOH�SROH��GRXEOH�WKURZ�VZLWFK�ZLWK�QRUPDOO\�FORVHG�FRQWDFWV��
��� 'HVLJQ���6LJQDOV�WKDW�FRQWUROOHG�YDOYH�LV�LQ�RWKHU�WKDQ�IXOO\�RSHQ�SRVLWLRQ��

*�� ,QGLFDWRU�3RVW�6XSHUYLVRU\�6ZLWFKHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
E�� 6\VWHP�6HQVRU��D�+RQH\ZHOO�FRPSDQ\��
F�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���(OHFWULFDOO\�VXSHUYLVHG��
��� &RPSRQHQWV���6LQJOH�SROH��GRXEOH�WKURZ�VZLWFK�ZLWK�QRUPDOO\�FORVHG�FRQWDFWV��
��� 'HVLJQ���6LJQDOV�WKDW�FRQWUROOHG�LQGLFDWRU�SRVW�YDOYH�LV�LQ�RWKHU�WKDQ�IXOO\�RSHQ�SRVLWLRQ��
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����� 0$18$/�&21752/�67$7,216�

$�� 'HVFULSWLRQ���8/�OLVWHG�RU�)0�DSSURYHG��K\GUDXOLF�RSHUDWLRQ��ZLWK�XQLRQ��136�����SLSH�QLSSOH��
DQG� EURQ]H� EDOO� YDOYH�� � ,QFOXGH�PHWDO� HQFORVXUH� ODEHOHG� �0$18$/�&21752/�67$7,21��
ZLWK� RSHUDWLQJ� LQVWUXFWLRQV� DQG� FRYHU� KHOG� FORVHG� E\� EUHDNDEOH� VWUXW� WR� SUHYHQW� DFFLGHQWDO�
RSHQLQJ��

����� &21752/�3$1(/6�

$�� 'HVFULSWLRQ�� � 6LQJOH�DUHD�� WZR�DUHD�� RU� VLQJOH�DUHD� FURVV�]RQHG� FRQWURO� SDQHO� DV� LQGLFDWHG��
LQFOXGLQJ� 1(0$�,&6���� 7\SH��� HQFORVXUH�� GHWHFWRU�� DODUP�� DQG� VROHQRLG�YDOYH� FLUFXLWU\� IRU�
RSHUDWLRQ� RI� GHOXJH� YDOYHV�� � 3DQHOV� FRQWDLQ� SRZHU� VXSSO\�� EDWWHU\� FKDUJHU�� VWDQGE\� EDWWHULHV��
ILHOG�ZLULQJ�WHUPLQDO�VWULS��HOHFWULFDOO\�VXSHUYLVHG�VROHQRLG�YDOYHV�DQG�SRODUL]HG�ILUH�DODUP�EHOO��
ODPS�WHVW�IDFLOLW\��VLQJOH�SROH��GRXEOH�WKURZ�DX[LOLDU\�DODUP�FRQWDFWV��DQG�UHFWLILHU��

��� 3DQHOV�� � 8/� OLVWHG� DQG� )0� DSSURYHG� ZKHQ� XVHG� ZLWK� WKHUPDO� GHWHFWRUV� DQG� &ODVV�$�
GHWHFWRU� FLUFXLW� ZLULQJ�� � (OHFWULFDO� FKDUDFWHULVWLFV� DUH� ����9�DF�� ��� +]�� ZLWK� ���9�GF�
UHFKDUJHDEOH�EDWWHULHV��

��� 0DQXDO� &RQWURO� 6WDWLRQV�� � (OHFWULF� RSHUDWLRQ�� PHWDO� HQFORVXUH�� ODEHOHG� �0$18$/�
&21752/�67$7,21��ZLWK�RSHUDWLQJ� LQVWUXFWLRQV�DQG�FRYHU�KHOG�FORVHG�E\�EUHDNDEOH�
VWUXW�WR�SUHYHQW�DFFLGHQWDO�RSHQLQJ��

��� 0DQXDO� &RQWURO� 6WDWLRQV�� � +\GUDXOLF� RSHUDWLRQ�� ZLWK� XQLRQ�� 136����� SLSH� QLSSOH�� DQG�
EURQ]H�EDOO�YDOYH���,QFOXGH�PHWDO�HQFORVXUH�ODEHOHG��0$18$/�&21752/�67$7,21��
ZLWK�RSHUDWLQJ�LQVWUXFWLRQV�DQG�FRYHU�KHOG�FORVHG�E\�EUHDNDEOH�VWUXW�WR�SUHYHQW�DFFLGHQWDO�
RSHQLQJ��

����� 35(6685(�*$*(6�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� $0(7(.��8�6��*DXJH�'LYLVLRQ��
��� $VKFURIW��,QF��
��� %UHFFR�&RUSRUDWLRQ��
��� :,.$�,QVWUXPHQW�&RUSRUDWLRQ��
��� 2U�DSSURYHG�HTXDO��

%�� 6WDQGDUG���8/������

&�� 'LDO�6L]H����������WR�������LQFK�GLDPHWHU��

'�� 3UHVVXUH�*DJH�5DQJH�����WR�����SVLJ��

(�� :DWHU�6\VWHP�3LSLQJ�*DJH���,QFOXGH��:$7(5��ODEHO�RQ�GLDO�IDFH��
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3$57�����(;(&87,21�

���� 35(3$5$7,21�

$�� 3HUIRUP� ILUH�K\GUDQW� IORZ� WHVW� DFFRUGLQJ� WR�1)3$����DQG�1)3$������ �8VH� UHVXOWV� IRU� V\VWHP�
GHVLJQ�FDOFXODWLRQV�UHTXLUHG�LQ��4XDOLW\�$VVXUDQFH��$UWLFOH��

%�� 5HSRUW�WHVW�UHVXOWV�SURPSWO\�DQG�LQ�ZULWLQJ��

���� 6(59,&(�(175$1&(�3,3,1*�

$�� &RQQHFW�VSULQNOHU�SLSLQJ�WR�ZDWHU�VHUYLFH�SLSLQJ�IRU�VHUYLFH�HQWUDQFH�WR�EXLOGLQJ����

%�� ,QVWDOO�VKXWRII�YDOYH��EDFNIORZ�SUHYHQWHU��SUHVVXUH�JDJH��GUDLQ��DQG�RWKHU�DFFHVVRULHV� LQGLFDWHG�
DW�FRQQHFWLRQ�WR�ZDWHU�VHUYLFH�SLSLQJ����

&�� ,QVWDOO�VKXWRII�YDOYH��FKHFN�YDOYH��SUHVVXUH�JDJH��DQG�GUDLQ�DW�FRQQHFWLRQ�WR�ZDWHU�VHUYLFH��

���� 3,3,1*�,167$//$7,21�

$�� /RFDWLRQV� DQG� $UUDQJHPHQWV�� � 'UDZLQJ� SODQV�� VFKHPDWLFV�� DQG� GLDJUDPV� LQGLFDWH� JHQHUDO�
ORFDWLRQ�DQG�DUUDQJHPHQW�RI�SLSLQJ���,QVWDOO�SLSLQJ�DV�LQGLFDWHG��DV�IDU�DV�SUDFWLFDO��

��� 'HYLDWLRQV� IURP� DSSURYHG� ZRUNLQJ� SODQV� IRU� SLSLQJ� UHTXLUH� ZULWWHQ� DSSURYDO� IURP�
DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ�� � )LOH� ZULWWHQ� DSSURYDO� ZLWK� $UFKLWHFW� EHIRUH� GHYLDWLQJ�
IURP�DSSURYHG�ZRUNLQJ�SODQV��

%�� 3LSLQJ�6WDQGDUG���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�LQVWDOODWLRQ�RI�VSULQNOHU�SLSLQJ�LQ�1)3$�����

&�� ,QVWDOO� VHLVPLF� UHVWUDLQWV� RQ� SLSLQJ�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� VHLVPLF�UHVWUDLQW� GHYLFH�
PDWHULDOV�DQG�LQVWDOODWLRQ�LQ�1)3$�����

'�� 8VH�OLVWHG�ILWWLQJV�WR�PDNH�FKDQJHV�LQ�GLUHFWLRQ��EUDQFK�WDNHRIIV�IURP�PDLQV��DQG�UHGXFWLRQV�LQ�
SLSH�VL]HV��

(�� ,QVWDOO�XQLRQV�DGMDFHQW�WR�HDFK�YDOYH�LQ�SLSHV�136���DQG�VPDOOHU��

)�� ,QVWDOO�IODQJHV��IODQJH�DGDSWHUV��RU�FRXSOLQJV�IRU�JURRYHG�HQG�SLSLQJ�RQ�YDOYHV��DSSDUDWXV��DQG�
HTXLSPHQW�KDYLQJ�136�������DQG�ODUJHU�HQG�FRQQHFWLRQV��

*�� ,QVWDOO��,QVSHFWRU
V�7HVW�&RQQHFWLRQV��LQ�VSULQNOHU�V\VWHP�SLSLQJ��FRPSOHWH�ZLWK�VKXWRII�YDOYH��
DQG�VL]HG�DQG�ORFDWHG�DFFRUGLQJ�WR�1)3$�����

+�� ,QVWDOO�VSULQNOHU�SLSLQJ�ZLWK�GUDLQV�IRU�FRPSOHWH�V\VWHP�GUDLQDJH��

,�� ,QVWDOO� VSULQNOHU� FRQWURO� YDOYHV�� WHVW� DVVHPEOLHV�� DQG� GUDLQ� ULVHUV� DGMDFHQW� WR� VWDQGSLSHV�ZKHQ�
VSULQNOHU�SLSLQJ�LV�FRQQHFWHG�WR�VWDQGSLSHV��
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-�� ,QVWDOO�DXWRPDWLF��EDOO�GULS��GUDLQ�YDOYH�DW�HDFK�FKHFN�YDOYH�IRU�ILUH�GHSDUWPHQW�FRQQHFWLRQ��WR�
GUDLQ�SLSLQJ�EHWZHHQ�ILUH�GHSDUWPHQW�FRQQHFWLRQ�DQG�FKHFN�YDOYH�� � ,QVWDOO�GUDLQ�SLSLQJ� WR�DQG�
VSLOO�RYHU�IORRU�GUDLQ�RU�WR�RXWVLGH�EXLOGLQJ��

.�� ,QVWDOO�DODUP�GHYLFHV�LQ�SLSLQJ�V\VWHPV��

/�� ,QVWDOO�KDQJHUV�DQG�VXSSRUWV�IRU�VSULQNOHU�V\VWHP�SLSLQJ�DFFRUGLQJ�WR�1)3$������&RPSO\�ZLWK�
UHTXLUHPHQWV�IRU�KDQJHU�PDWHULDOV�LQ�1)3$�����

0�� ,QVWDOO�SUHVVXUH�JDJHV�RQ�ULVHU�RU�IHHG�PDLQ��DW�HDFK�VSULQNOHU�WHVW�FRQQHFWLRQ��DQG�DW�WRS�RI�HDFK�
VWDQGSLSH�� � ,QFOXGH�SUHVVXUH�JDJHV�ZLWK�FRQQHFWLRQ�QRW� OHVV� WKDQ�136�����DQG�ZLWK�VRIW�PHWDO�
VHDWHG�JOREH�YDOYH��DUUDQJHG�IRU�GUDLQLQJ�SLSH�EHWZHHQ�JDJH�DQG�YDOYH���,QVWDOO�JDJHV�WR�SHUPLW�
UHPRYDO��DQG�LQVWDOO�ZKHUH�WKH\�ZLOO�QRW�EH�VXEMHFW�WR�IUHH]LQJ��

1�� )LOO�VSULQNOHU�V\VWHP�SLSLQJ�ZLWK�ZDWHU��

2�� ,QVWDOO�VOHHYHV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�ZDOOV��FHLOLQJV��DQG�IORRUV���&RPSO\�ZLWK�UHTXLUHPHQWV�
IRU� VOHHYHV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �6OHHYHV� DQG� 6OHHYH� 6HDOV� IRU� )LUH�6XSSUHVVLRQ�
3LSLQJ���

3�� ,QVWDOO� VOHHYH� VHDOV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� FRQFUHWH� ZDOOV� DQG� VODEV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� VOHHYH� VHDOV� VSHFLILHG� LQ�'LYLVLRQ���� 6HFWLRQ� �6OHHYHV� DQG� 6OHHYH� 6HDOV� IRU�
)LUH�6XSSUHVVLRQ�3LSLQJ���

4�� ,QVWDOO� HVFXWFKHRQV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� ZDOOV�� FHLOLQJV�� DQG� IORRUV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� HVFXWFKHRQV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �(VFXWFKHRQV� IRU� )LUH�
6XSSUHVVLRQ�3LSLQJ���

���� -2,17�&216758&7,21�

$�� ,QVWDOO� FRXSOLQJV�� IODQJHV�� IODQJHG� ILWWLQJV�� XQLRQV�� QLSSOHV�� DQG� WUDQVLWLRQ� DQG� VSHFLDO� ILWWLQJV�
WKDW� KDYH� ILQLVK� DQG� SUHVVXUH� UDWLQJV� VDPH� DV� RU� KLJKHU� WKDQ� V\VWHP
V� SUHVVXUH� UDWLQJ� IRU�
DERYHJURXQG�DSSOLFDWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� ,QVWDOO�XQLRQV�DGMDFHQW�WR�HDFK�YDOYH�LQ�SLSHV�136���DQG�VPDOOHU��

&�� ,QVWDOO�IODQJHV��IODQJH�DGDSWHUV��RU�FRXSOLQJV�IRU�JURRYHG�HQG�SLSLQJ�RQ�YDOYHV��DSSDUDWXV��DQG�
HTXLSPHQW�KDYLQJ�136�������DQG�ODUJHU�HQG�FRQQHFWLRQV��

'�� 5HDP�HQGV�RI�SLSHV�DQG�WXEHV�DQG�UHPRYH�EXUUV���%HYHO�SODLQ�HQGV�RI�VWHHO�SLSH��

(�� 5HPRYH�VFDOH��VODJ��GLUW��DQG�GHEULV�IURP�LQVLGH�DQG�RXWVLGH�RI�SLSHV��WXEHV��DQG�ILWWLQJV�EHIRUH�
DVVHPEO\��

)�� )ODQJHG�-RLQWV���6HOHFW�DSSURSULDWH�JDVNHW�PDWHULDO�LQ�VL]H��W\SH��DQG�WKLFNQHVV�VXLWDEOH�IRU�ZDWHU�
VHUYLFH���-RLQ�IODQJHV�ZLWK�JDVNHW�DQG�EROWV�DFFRUGLQJ�WR�$60(�%������

*�� 7KUHDGHG� -RLQWV�� � 7KUHDG� SLSH� ZLWK� WDSHUHG� SLSH� WKUHDGV� DFFRUGLQJ� WR� $60(�%�������� � &XW�
WKUHDGV�IXOO�DQG�FOHDQ�XVLQJ�VKDUS�GLHV���5HDP�WKUHDGHG�SLSH�HQGV�WR�UHPRYH�EXUUV�DQG�UHVWRUH�
IXOO�,'���-RLQ�SLSH�ILWWLQJV�DQG�YDOYHV�DV�IROORZV��
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��� $SSO\�DSSURSULDWH�WDSH�RU�WKUHDG�FRPSRXQG�WR�H[WHUQDO�SLSH�WKUHDGV��
��� 'DPDJHG� 7KUHDGV�� �'R� QRW� XVH� SLSH� RU� SLSH� ILWWLQJV�ZLWK� WKUHDGV� WKDW� DUH� FRUURGHG� RU�

GDPDJHG��

+�� 7ZLVW�/RFNHG�-RLQWV���,QVHUW�SODLQ�HQG�RI�VWHHO�SLSH�LQWR�SODLQ�HQG�SLSH�ILWWLQJ���5RWDWH�UHWDLQHU�
OXJV�RQH�TXDUWHU�WXUQ�RU�WLJKWHQ�UHWDLQHU�SLQ��

,�� 6WHHO�3LSLQJ�� 3UHVVXUH�6HDOHG� -RLQWV�� � -RLQ� OLJKWZDOO� VWHHO� SLSH� DQG� VWHHO� SUHVVXUH�VHDO� ILWWLQJV�
ZLWK�WRROV�UHFRPPHQGHG�E\�ILWWLQJ�PDQXIDFWXUHU��

-�� :HOGHG�-RLQWV���&RQVWUXFW�MRLQWV�DFFRUGLQJ�WR�$:6�'�����0�'�������XVLQJ�TXDOLILHG�SURFHVVHV�
DQG�ZHOGLQJ�RSHUDWRUV�DFFRUGLQJ�WR��4XDOLW\�$VVXUDQFH��$UWLFOH��

��� 6KRS�ZHOG�SLSH� MRLQWV�ZKHUH�ZHOGHG�SLSLQJ� LV� LQGLFDWHG�� �'R�QRW�XVH�ZHOGHG� MRLQWV� IRU�
JDOYDQL]HG�VWHHO�SLSH��

.�� 6WHHO�3LSLQJ�� &XW�*URRYHG� -RLQWV�� � &XW� VTXDUH�HGJH� JURRYH� LQ� HQG� RI� SLSH� DFFRUGLQJ� WR�
$::$�&����� �$VVHPEOH�FRXSOLQJ�ZLWK�KRXVLQJ��JDVNHW�� OXEULFDQW��DQG�EROWV�� �-RLQ�VWHHO�SLSH�
DQG�JURRYHG�HQG�ILWWLQJV�DFFRUGLQJ�WR�$::$�&����IRU�VWHHO�SLSH�MRLQWV��

/�� 6WHHO�3LSLQJ�� 5ROO�*URRYHG� -RLQWV�� � 5ROO� URXQGHG�HGJH� JURRYH� LQ� HQG� RI� SLSH� DFFRUGLQJ� WR�
$::$�&����� �$VVHPEOH�FRXSOLQJ�ZLWK�KRXVLQJ��JDVNHW�� OXEULFDQW��DQG�EROWV�� �-RLQ�VWHHO�SLSH�
DQG�JURRYHG�HQG�ILWWLQJV�DFFRUGLQJ�WR�$::$�&����IRU�VWHHO�SLSH�JURRYHG�MRLQWV��

0�� 6WHHO�3LSLQJ��3UHVVXUH�6HDOHG�-RLQWV���-RLQ�6FKHGXOH���VWHHO�SLSH�DQG�VWHHO�SUHVVXUH�VHDO�ILWWLQJV�
ZLWK�WRROV�UHFRPPHQGHG�E\�ILWWLQJ�PDQXIDFWXUHU��

1�� %UD]HG� -RLQWV�� � -RLQ� FRSSHU� WXEH� DQG� ILWWLQJV� DFFRUGLQJ� WR�&'$
V� �&RSSHU� 7XEH�+DQGERRN���
�%UD]HG�-RLQWV��&KDSWHU��

2�� &RSSHU�7XELQJ� *URRYHG� -RLQWV�� � 5ROO� URXQGHG�HGJH� JURRYH� LQ� HQG� RI� WXEH� DFFRUGLQJ� WR�
$::$�&������$VVHPEOH�FRXSOLQJ�ZLWK�KRXVLQJ��JDVNHW��OXEULFDQW��DQG�EROWV���-RLQ�FRSSHU�WXEH�
DQG�JURRYHG�HQG�ILWWLQJV�DFFRUGLQJ�WR�$::$�&����IRU�VWHHO�SLSH�JURRYHG�MRLQWV��

3�� &RSSHU�7XELQJ��3UHVVXUH�6HDOHG�-RLQWV���-RLQ�FRSSHU�WXEH�DQG�FRSSHU�SUHVVXUH�VHDO�ILWWLQJV�ZLWK�
WRROV�UHFRPPHQGHG�E\�ILWWLQJ�PDQXIDFWXUHU��

4�� ([WUXGHG�7HH� &RQQHFWLRQV�� � )RUP� WHH� LQ� FRSSHU� WXEH� DFFRUGLQJ� WR� $670�)������� � 8VH� WRRO�
GHVLJQHG� IRU� FRSSHU� WXEH�� GULOO� SLORW� KROH�� IRUP� FROODU� IRU� RXWOHW�� GLPSOH� WXEH� WR� IRUP� VHDWLQJ�
VWRS��DQG�EUD]H�EUDQFK�WXEH�LQWR�FROODU��

5�� 'LVVLPLODU�0DWHULDO�3LSLQJ�-RLQWV���0DNH�MRLQWV�XVLQJ�DGDSWHUV�FRPSDWLEOH�ZLWK�PDWHULDOV�RI�ERWK�
SLSLQJ�V\VWHPV��

6�� 3ODVWLF�3LSLQJ��6ROYHQW�&HPHQW�-RLQWV�� �&OHDQ�DQG�GU\� MRLQLQJ�VXUIDFHV�� � -RLQ�SLSH�DQG�ILWWLQJV�
DFFRUGLQJ�WR�WKH�IROORZLQJ��

��� &RPSO\�ZLWK�$670�)����� IRU� VDIH�KDQGOLQJ� SUDFWLFH� RI� FOHDQHUV�� SULPHUV�� DQG� VROYHQW�
FHPHQWV���$SSO\�SULPHU��

��� &39&�3LSLQJ���-RLQ�DFFRUGLQJ�WR�$670�'������'�����0�$SSHQGL[��
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���� ,167$//$7,21�2)�&29(5�6<67(0�)25�635,1./(5�3,3,1*�

$�� ,QVWDOO� FRYHU� V\VWHP�� EUDFNHWV�� DQG� FRYHU� FRPSRQHQWV� IRU� VSULQNOHU� SLSLQJ� DFFRUGLQJ� WR�
PDQXIDFWXUHU
V��,QVWDOODWLRQ�0DQXDO��DQG�ZLWK�1)3$����RU�1)3$���5�IRU�VXSSRUWV��

���� 9$/9(�$1'�63(&,$/7,(6�,167$//$7,21�

$�� ,QVWDOO� OLVWHG� ILUH�SURWHFWLRQ�YDOYHV�� WULP�DQG�GUDLQ�YDOYHV�� VSHFLDOW\�YDOYHV� DQG� WULP�� FRQWUROV��
DQG�VSHFLDOWLHV�DFFRUGLQJ�WR�1)3$����DQG�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%�� ,QVWDOO�OLVWHG�ILUH�SURWHFWLRQ�VKXWRII�YDOYHV�VXSHUYLVHG�RSHQ��ORFDWHG�WR�FRQWURO�VRXUFHV�RI�ZDWHU�
VXSSO\� H[FHSW� IURP� ILUH�GHSDUWPHQW� FRQQHFWLRQV�� � ,QVWDOO� SHUPDQHQW� LGHQWLILFDWLRQ� VLJQV�
LQGLFDWLQJ�SRUWLRQ�RI�V\VWHP�FRQWUROOHG�E\�HDFK�YDOYH��

&�� ,QVWDOO� FKHFN� YDOYH� LQ� HDFK� ZDWHU�VXSSO\� FRQQHFWLRQ�� � ,QVWDOO� EDFNIORZ� SUHYHQWHUV� LQVWHDG� RI�
FKHFN�YDOYHV�LQ�SRWDEOH�ZDWHU�VXSSO\�VRXUFHV��

'�� 6SHFLDOW\�9DOYHV��

��� *HQHUDO�5HTXLUHPHQWV�� � ,QVWDOO� LQ�YHUWLFDO�SRVLWLRQ�IRU�SURSHU�GLUHFWLRQ�RI�IORZ�� LQ�PDLQ�
VXSSO\�WR�V\VWHP��

��� $ODUP�9DOYHV���,QFOXGH�E\SDVV�FKHFN�YDOYH�DQG�UHWDUGLQJ�FKDPEHU�GUDLQ�OLQH�FRQQHFWLRQ��
��� 'HOXJH� 9DOYHV�� � ,QVWDOO� LQ� YHUWLFDO� SRVLWLRQ�� LQ� SURSHU� GLUHFWLRQ� RI� IORZ�� DQG� LQ� PDLQ�

VXSSO\�WR�GHOXJH�V\VWHP���,QVWDOO�WULP�VHWV�IRU�GUDLQ��SULPLQJ�OHYHO��DODUP�FRQQHFWLRQV��EDOO�
GULS�YDOYHV��SUHVVXUH�JDJHV��SULPLQJ�FKDPEHU�DWWDFKPHQW��DQG�ILOO�OLQH�DWWDFKPHQW��

���� 635,1./(5�,167$//$7,21�

$�� ,QVWDOO� VSULQNOHUV� LQ� VXVSHQGHG� FHLOLQJV� LQ� FHQWHU� RI�QDUURZ� GLPHQVLRQ� RI� DFRXVWLFDO� FHLOLQJ�
SDQHOV��

%�� ,QVWDOO� GU\�W\SH� VSULQNOHUV� ZLWK� ZDWHU� VXSSO\� IURP� KHDWHG� VSDFH�� � 'R� QRW� LQVWDOO� SHQGHQW� RU�
VLGHZDOO��ZHW�W\SH�VSULQNOHUV�LQ�DUHDV�VXEMHFW�WR�IUHH]LQJ��

&�� ,QVWDOO� VSULQNOHUV� LQWR� IOH[LEOH�� VSULQNOHU� KRVH� ILWWLQJV� DQG� LQVWDOO� KRVH� LQWR� EUDFNHW� RQ� FHLOLQJ�
JULG��

���� ),5(�'(3$570(17�&211(&7,21�,167$//$7,21�

$�� ,QVWDOO�ZDOO�W\SH��ILUH�GHSDUWPHQW�FRQQHFWLRQV��

%�� ,QVWDOO�DXWRPDWLF��EDOO�GULS��GUDLQ�YDOYH�DW�HDFK�FKHFN�YDOYH�IRU�ILUH�GHSDUWPHQW�FRQQHFWLRQ��

���� ,'(17,),&$7,21�

$�� ,QVWDOO� ODEHOLQJ� DQG� SLSH� PDUNHUV� RQ� HTXLSPHQW� DQG� SLSLQJ� DFFRUGLQJ� WR� UHTXLUHPHQWV� LQ�
1)3$�����
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%�� ,GHQWLI\� V\VWHP� FRPSRQHQWV�� ZLULQJ�� FDEOLQJ�� DQG� WHUPLQDOV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU�
LGHQWLILFDWLRQ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

����� ),(/'�48$/,7<�&21752/�

$�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%�� 7HVWV�DQG�,QVSHFWLRQV��

��� /HDN�7HVW���$IWHU�LQVWDOODWLRQ��FKDUJH�V\VWHPV�DQG�WHVW�IRU�OHDNV���5HSDLU�OHDNV�DQG�UHWHVW�
XQWLO�QR�OHDNV�H[LVW��

��� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�
HTXLSPHQW��

��� )OXVK��WHVW��DQG�LQVSHFW�VSULQNOHU�V\VWHPV�DFFRUGLQJ�WR�1)3$������6\VWHPV�$FFHSWDQFH��
&KDSWHU��

��� (QHUJL]H�FLUFXLWV�WR�HOHFWULFDO�HTXLSPHQW�DQG�GHYLFHV��
��� &RRUGLQDWH�ZLWK�ILUH�DODUP�WHVWV���2SHUDWH�DV�UHTXLUHG��
��� &RRUGLQDWH�ZLWK�ILUH�SXPS�WHVWV���2SHUDWH�DV�UHTXLUHG��
��� 9HULI\�WKDW�HTXLSPHQW�KRVH�WKUHDGV�DUH�VDPH�DV�ORFDO�ILUH�GHSDUWPHQW�HTXLSPHQW��

&�� 6SULQNOHU�SLSLQJ�V\VWHP�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�LW�GRHV�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

'�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

����� &/($1,1*�

$�� &OHDQ�GLUW�DQG�GHEULV�IURP�VSULQNOHUV��

%�� 5HPRYH�DQG�UHSODFH�VSULQNOHUV�ZLWK�SDLQW�RWKHU�WKDQ�IDFWRU\�ILQLVK��

����� 3,3,1*�6&+('8/(�

$�� 3LSLQJ�EHWZHHQ�)LUH�'HSDUWPHQW�&RQQHFWLRQV�DQG�&KHFN�9DOYHV���*DOYDQL]HG��VWDQGDUG�ZHLJKW�
VWHHO� SLSH�ZLWK� JURRYHG� HQGV�� JURRYHG�HQG� ILWWLQJV�� JURRYHG�HQG�SLSH� FRXSOLQJV�� DQG�JURRYHG�
MRLQWV��

%�� 6SULQNOHU� VSHFLDOW\� ILWWLQJV� PD\� EH� XVHG�� GRZQVWUHDP� RI� FRQWURO� YDOHV�� LQVWHDG� RI� VSHFLILHG�
ILWWLQJV��

&�� 6WDQGDUG�SUHVVXUH��ZHW�SLSH�VSULQNOHU�V\VWHP��136���DQG�VPDOOHU��VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

��� 6WDQGDUG�ZHLJKW�� EODFN�VWHHO� SLSH� ZLWK� WKUHDGHG� HQGV�� XQFRDWHG�� JUD\�LURQ� WKUHDGHG�
ILWWLQJV��DQG�WKUHDGHG�MRLQWV��

��� 6WDQGDUG�ZHLJKW��EODFN�VWHHO�SLSH�ZLWK�FXW�JURRYHG�HQGV��XQFRDWHG��JURRYHG�HQG�ILWWLQJV�
IRU�VWHHO�SLSLQJ��JURRYHG�HQG�SLSH�FRXSOLQJV�IRU�VWHHO�SLSLQJ��DQG�JURRYHG�MRLQWV��

��� 6WDQGDUG�ZHLJKW�� EODFN�VWHHO� SLSH� ZLWK� SODLQ� HQGV�� VWHHO� ZHOGLQJ� ILWWLQJV�� DQG� ZHOGHG�
MRLQWV��
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'�� 6WDQGDUG�SUHVVXUH�� ZHW�SLSH� VSULQNOHU� V\VWHP�� 136������� WR� 136���� VKDOO� EH�RQH� RI� WKH�
IROORZLQJ��

��� 6WDQGDUG�ZHLJKW��EODFN�VWHHO�SLSH�ZLWK�FXW�JURRYHG�HQGV��XQFRDWHG��JURRYHG�HQG�ILWWLQJV�
IRU�VWHHO�SLSLQJ��JURRYHG�HQG�SLSH�FRXSOLQJV�IRU�VWHHO�SLSLQJ��DQG�JURRYHG�MRLQWV��

��� 6WDQGDUG�ZHLJKW��JDOYDQL]HG�VWHHO�SLSH�ZLWK�FXW�JURRYHG�HQGV��JDOYDQL]HG��JURRYHG�HQG�
ILWWLQJV�IRU�VWHHO�SLSLQJ��JURRYHG�HQG�SLSH�FRXSOLQJV�IRU�VWHHO�SLSLQJ��DQG�JURRYHG�MRLQWV��

��� 6WDQGDUG�ZHLJKW�� EODFN�VWHHO� SLSH� ZLWK� SODLQ� HQGV�� VWHHO� ZHOGLQJ� ILWWLQJV�� DQG� ZHOGHG�
MRLQWV��

(�� 6WDQGDUG�SUHVVXUH��ZHW�SLSH�VSULQNOHU�V\VWHP��136����VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

��� 6WDQGDUG�ZHLJKW��EODFN�VWHHO�SLSH�ZLWK�FXW�JURRYHG�HQGV��XQFRDWHG��JURRYHG�HQG�ILWWLQJV�
IRU�VWHHO�SLSLQJ��JURRYHG�HQG�SLSH�FRXSOLQJV�IRU�VWHHO�SLSLQJ��DQG�JURRYHG�MRLQWV��

��� 6WDQGDUG�ZHLJKW�� EODFN�VWHHO� SLSH� ZLWK� SODLQ� HQGV�� VWHHO� ZHOGLQJ� ILWWLQJV�� DQG� ZHOGHG�
MRLQWV��

����� 635,1./(5�6&+('8/(�

$�� 8VH�VSULQNOHU�W\SHV�LQ�VXESDUDJUDSKV�EHORZ�IRU�WKH�IROORZLQJ�DSSOLFDWLRQV��

��� 5RRPV�ZLWKRXW�&HLOLQJV���8SULJKW�VSULQNOHUV��
��� 5RRPV�ZLWK�6XVSHQGHG�&HLOLQJV���&RQFHDOHG�VSULQNOHUV��
��� :DOO�0RXQWLQJ���6LGHZDOO�VSULQNOHUV��
��� 6SDFHV�6XEMHFW�WR�)UHH]LQJ���8SULJKW��SHQGHQW��GU\�VSULQNOHUV��DQG�VLGHZDOO��GU\�VSULQNOHUV�

DV�UHTXLUHG��

%�� 3URYLGH�VSULQNOHU�W\SHV�LQ�VXESDUDJUDSKV�EHORZ�ZLWK�ILQLVKHV�LQGLFDWHG��

��� &RQFHDOHG�6SULQNOHUV���5RXJK�EUDVV��ZLWK�IDFWRU\�SDLQWHG�ZKLWH�FRYHU�SODWH��
��� )OXVK�6SULQNOHUV���%ULJKW�FKURPH��ZLWK�SDLQWHG�ZKLWH�HVFXWFKHRQ��
��� 5HFHVVHG�6SULQNOHUV���%ULJKW�FKURPH��ZLWK�EULJKW�FKURPH�HVFXWFKHRQ��
��� 5HVLGHQWLDO�6SULQNOHUV���'XOO�FKURPH��
��� 8SULJKW��3HQGHQW��DQG�6LGHZDOO�6SULQNOHUV���&KURPH�SODWHG�LQ�ILQLVKHG�VSDFHV�H[SRVHG�WR�

YLHZ��URXJK�EURQ]H�LQ�XQILQLVKHG�VSDFHV�QRW�H[SRVHG�WR�YLHZ��ZD[�FRDWHG�ZKHUH�H[SRVHG�
WR�DFLGV��FKHPLFDOV��RU�RWKHU�FRUURVLYH�IXPHV��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 3LSHV��ILWWLQJV��DQG�VSHFLDOWLHV��
��� /LVWHG�ILUH�SURWHFWLRQ�YDOYHV��
��� 7ULP�DQG�GUDLQ�YDOYHV��
��� 6SHFLDOW\�YDOHV��
��� 6SULQNOHU�VSHFLDOW\�SLSH�ILWWLQJV��
��� 6SULQNOHUV��
��� $ODUP�GHYLFHV��
��� 0DQXDO�FRQWURO�VWDWLRQV��
��� &RQWURO�SDQHOV��
���� 3UHVVXUH�JDJHV��

%�� 5HODWHG�6HFWLRQV��

��� 'LYLVLRQ����6HFWLRQ��:HW�3LSH�6SULQNOHU�6\VWHPV��IRU�ZHW�SLSH�VSULQNOHU�SLSLQJ��
��� 'LYLVLRQ� ��� 6HFWLRQ� �'LJLWDO�� $GGUHVVDEOH� )LUH�$ODUP� 6\VWHP�� IRU� DODUP� GHYLFHV� QRW�

VSHFLILHG�LQ�WKLV�6HFWLRQ��

���� '(),1,7,216�

$�� 6WDQGDUG�3UHVVXUH�6SULQNOHU�3LSLQJ�� �3UHDFWLRQ� VSULQNOHU� V\VWHP�SLSLQJ�GHVLJQHG� WR�RSHUDWH� DW�
ZRUNLQJ�SUHVVXUH�����SVLJ�PD[LPXP��

���� 6<67(0�'(6&5,37,216�

$�� 'RXEOH�,QWHUORFN� 3UHDFWLRQ� 6SULQNOHU� 6\VWHP�� � $XWRPDWLF� VSULQNOHUV� DUH� DWWDFKHG� WR� SLSLQJ�
FRQWDLQLQJ�ORZ�SUHVVXUH�DLU���$FWXDWLRQ�RI�D�ILUH�GHWHFWLRQ�V\VWHP�LQ�WKH�VDPH�DUHD�DV�VSULQNOHUV�
RSHQV� WKH� GHOXJH� YDOYH� SHUPLWWLQJ�ZDWHU� WR� IORZ� LQWR� WKH� VSULQNOHU� SLSLQJ�� D� FORVHG� VROHQRLG�
YDOYH� LQ� WKH� VSULQNOHU� SLSLQJ� LV� RSHQHG� E\� DQRWKHU� ILUH�GHWHFWLRQ� GHYLFH�� WKHQ� ZDWHU� ZLOO�
GLVFKDUJH�IURP�VSULQNOHUV�WKDW�KDYH�RSHQHG��
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���� 3(5)250$1&(�5(48,5(0(176�

$�� 6WDQGDUG�3UHVVXUH�3LSLQJ�6\VWHP�&RPSRQHQW���/LVWHG�IRU�����SVLJ�PLQLPXP�ZRUNLQJ�SUHVVXUH��

%�� 'HOHJDWHG�'HVLJQ�� �'HVLJQ�VSULQNOHU� V\VWHP�V��� LQFOXGLQJ�FRPSUHKHQVLYH�HQJLQHHULQJ�DQDO\VLV�
E\� D� TXDOLILHG� SURIHVVLRQDO� HQJLQHHU�� XVLQJ� SHUIRUPDQFH� UHTXLUHPHQWV� DQG� GHVLJQ� FULWHULD�
LQGLFDWHG��

��� $YDLODEOH�VLPXODWHG�ILUH�K\GUDQW�IORZ�WHVW�LQGLFDWH�WKH�IROORZLQJ�FRQGLWLRQV��

D�� 'DWH���1RQH��VLPXODWLRQ�WHVW�RQO\��
E�� 7LPH��������D�P��
F�� 3HUIRUPHG�E\���1HZ�-HUVH\�$PHULFDQ�:DWHU�&RPSDQ\��
G�� /RFDWLRQ�RI�)ORZ�(VWLPDWH���3LQH�6W��DSSUR[LPDWHO\���¶�VRXWK�RI�&KXUFK�6W��
H�� (VWLPDWHG�6WDWLF�3UHVVXUH������SVLJ��
I�� (VWLPDWHG�)ORZUDWH����������JSP��
J�� (VWLPDWHG�5HVLGXDO�3UHVVXUH������SVLJ��

&�� 6SULQNOHU�V\VWHP�GHVLJQ�VKDOO�EH�DSSURYHG�E\�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

��� 0DUJLQ�RI�6DIHW\� IRU�$YDLODEOH�:DWHU�)ORZ�DQG�3UHVVXUH�� ����SHUFHQW�� LQFOXGLQJ� ORVVHV�
WKURXJK�ZDWHU�VHUYLFH�SLSLQJ��YDOYHV��DQG�EDFNIORZ�SUHYHQWHUV��

��� 6SULQNOHU�2FFXSDQF\�+D]DUG�&ODVVLILFDWLRQV��

D�� (TXLSPHQW�%D\V���2UGLQDU\�+D]DUG��*URXS����
E�� %XLOGLQJ�6HUYLFH�$UHDV���2UGLQDU\�+D]DUG��*URXS����
F�� (OHFWULFDO�(TXLSPHQW�5RRPV���2UGLQDU\�+D]DUG��*URXS����
G�� *HQHUDO�6WRUDJH�$UHDV���2UGLQDU\�+D]DUG��*URXS����
H�� 0HFKDQLFDO�(TXLSPHQW�5RRPV���2UGLQDU\�+D]DUG��*URXS����
I�� 2IILFHV�DQG�3XEOLF�$UHDV���/LJKW�+D]DUG��

��� 0LQLPXP�'HQVLW\�IRU�$XWRPDWLF�6SULQNOHU�3LSLQJ�'HVLJQ��

D�� /LJKW�+D]DUG�2FFXSDQF\��������JSP�RYHU������VT��IW��DUHD��
E�� 2UGLQDU\�+D]DUG��*URXS���2FFXSDQF\��������JSP�RYHU������VT��IW��DUHD��
F�� 2UGLQDU\�+D]DUG��*URXS���2FFXSDQF\��������JSP�RYHU������VT��IW��DUHD��

��� 0D[LPXP�3URWHFWLRQ�$UHD�SHU�6SULQNOHU���3HU�8/�OLVWLQJ��
��� 0D[LPXP�3URWHFWLRQ�$UHD�SHU�6SULQNOHU��

D�� 2IILFH�6SDFHV�������VT��IW���
E�� 6WRUDJH�$UHDV�������VT��IW��
F�� 0HFKDQLFDO�(TXLSPHQW�5RRPV�������VT��IW��
G�� (OHFWULFDO�(TXLSPHQW�5RRPV�������VT��IW��
H�� 2WKHU�$UHDV���$FFRUGLQJ�WR�1)3$����UHFRPPHQGDWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� 7RWDO� &RPELQHG� +RVH�6WUHDP� 'HPDQG� 5HTXLUHPHQW�� � $FFRUGLQJ� WR� 1)3$���� XQOHVV�
RWKHUZLVH�LQGLFDWHG��

'�� 6HLVPLF� 3HUIRUPDQFH�� � 6SULQNOHU� SLSLQJ� VKDOO� ZLWKVWDQG� WKH� HIIHFWV� RI� HDUWKTXDNH� PRWLRQV�
GHWHUPLQHG�DFFRUGLQJ�WR�1)3$����DQG�$6&(�6(,����
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���� $&7,21�68%0,77$/6�

$�� 3URGXFW� 'DWD�� � )RU� HDFK� W\SH� RI� SURGXFW� LQGLFDWHG���,QFOXGH� UDWHG� FDSDFLWLHV�� RSHUDWLQJ�
FKDUDFWHULVWLFV��HOHFWULFDO�FKDUDFWHULVWLFV��DQG�IXUQLVKHG�VSHFLDOWLHV�DQG�DFFHVVRULHV��

%�� 6KRS�'UDZLQJV�� �)RU�SUHDFWLRQ�VSULQNOHU� V\VWHPV�� � ,QFOXGH�SODQV��HOHYDWLRQV�� VHFWLRQV��GHWDLOV��
DQG�DWWDFKPHQWV�WR�RWKHU�ZRUN��

��� :LULQJ�'LDJUDPV���)RU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

&�� 'HOHJDWHG�'HVLJQ� 6XEPLWWDO�� � )RU� VSULQNOHU� V\VWHPV� LQGLFDWHG� WR� FRPSO\� ZLWK� SHUIRUPDQFH�
UHTXLUHPHQWV� DQG� GHVLJQ� FULWHULD�� LQFOXGLQJ� DQDO\VLV� GDWD� VLJQHG� DQG� VHDOHG� E\� WKH� TXDOLILHG�
SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

���� ,1)250$7,21$/�68%0,77$/6�

$�� &RRUGLQDWLRQ�'UDZLQJV�� �6SULQNOHU� V\VWHPV��GUDZQ� WR�VFDOH��RQ�ZKLFK� WKH� IROORZLQJ� LWHPV�DUH�
VKRZQ�DQG�FRRUGLQDWHG�ZLWK�HDFK�RWKHU��XVLQJ�LQSXW�IURP�LQVWDOOHUV�RI�WKH�LWHPV�LQYROYHG��

��� 'RPHVWLF�ZDWHU�SLSLQJ��
��� +9$&�GXFWRZUN��
��� /D\RXW�RI�KLVWRULF�PHWDO�FHLOLQJ��
��� ,WHPV�SHQHWUDWLQJ�ILQLVKHG�FHLOLQJ�LQFOXGLQJ�WKH�IROORZLQJ��

D�� /LJKWLQJ�IL[WXUHV��
E�� $LU�RXWOHWV�DQG�LQOHWV��

%�� 4XDOLILFDWLRQ�'DWD���)RU�TXDOLILHG�,QVWDOOHU�DQG�SURIHVVLRQDO�HQJLQHHU��

&�� $SSURYHG� 6SULQNOHU� 3LSLQJ�'UDZLQJV�� �:RUNLQJ� SODQV�� SUHSDUHG� DFFRUGLQJ� WR�1)3$����� WKDW�
KDYH� EHHQ� DSSURYHG� E\� DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ�� LQFOXGLQJ� K\GUDXOLF� FDOFXODWLRQV� LI�
DSSOLFDEOH��

'�� )LUH�K\GUDQW�IORZ�WHVW�UHSRUW��

(�� )LHOG� 7HVW� 5HSRUWV� DQG� &HUWLILFDWHV�� � ,QGLFDWH� DQG� LQWHUSUHW� WHVW� UHVXOWV� IRU� FRPSOLDQFH� ZLWK�
SHUIRUPDQFH� UHTXLUHPHQWV� DQG� DV� GHVFULEHG� LQ�1)3$����� � ,QFOXGH� �&RQWUDFWRU
V�0DWHULDO� DQG�
7HVW�&HUWLILFDWH�IRU�$ERYHJURXQG�3LSLQJ���

)�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���)RU�VSULQNOHU�VSHFLDOWLHV�WR�LQFOXGH�LQ�HPHUJHQF\��RSHUDWLRQ��
DQG�PDLQWHQDQFH�PDQXDOV��
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���� 0$,17(1$1&(�0$7(5,$/�68%0,77$/6�

$�� )XUQLVK� H[WUD� PDWHULDOV� WKDW� PDWFK� SURGXFWV� LQVWDOOHG� DQG� WKDW� DUH� SDFNDJHG� ZLWK� SURWHFWLYH�
FRYHULQJ�IRU�VWRUDJH�DQG�LGHQWLILHG�ZLWK�ODEHOV�GHVFULELQJ�FRQWHQWV��

��� 6SULQNOHU�&DELQHWV�� �)LQLVKHG��ZDOO�PRXQWHG�� VWHHO� FDELQHW�ZLWK�KLQJHG� FRYHU�� DQG�ZLWK�
VSDFH� IRU� PLQLPXP� RI� VL[� VSDUH� VSULQNOHUV� SOXV� VSULQNOHU� ZUHQFK�� � ,QFOXGH� QXPEHU� RI�
VSULQNOHUV� UHTXLUHG� E\� 1)3$���� DQG� VSULQNOHU� ZUHQFK�� � ,QFOXGH� VHSDUDWH� FDELQHW� ZLWK�
VSULQNOHUV�DQG�ZUHQFK�IRU�HDFK�W\SH�RI�VSULQNOHU�XVHG�RQ�3URMHFW��

����� 48$/,7<�$6685$1&(�

$�� ,QVWDOOHU�4XDOLILFDWLRQV��

��� ,QVWDOOHU
V�UHVSRQVLELOLWLHV�LQFOXGH�GHVLJQLQJ��IDEULFDWLQJ��DQG�LQVWDOOLQJ�VSULQNOHU�V\VWHPV�
DQG� SURYLGLQJ� SURIHVVLRQDO� HQJLQHHULQJ� VHUYLFHV� QHHGHG� WR� DVVXPH� HQJLQHHULQJ�
UHVSRQVLELOLW\���%DVH�FDOFXODWLRQV�RQ�UHVXOWV�RI�ILUH�K\GUDQW�IORZ�WHVW��

D�� (QJLQHHULQJ�5HVSRQVLELOLW\�� �3UHSDUDWLRQ�RI�ZRUNLQJ�SODQV��FDOFXODWLRQV��DQG�ILHOG�
WHVW�UHSRUWV�E\�D�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU��

%�� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

&�� 1)3$�6WDQGDUGV���6SULQNOHU�V\VWHP�HTXLSPHQW��VSHFLDOWLHV��DFFHVVRULHV��LQVWDOODWLRQ��DQG�WHVWLQJ�
VKDOO�FRPSO\�ZLWK�WKH�IROORZLQJ��

��� 1)3$������,QVWDOODWLRQ�RI�6SULQNOHU�6\VWHPV���

����� &225',1$7,21�

$�� &RRUGLQDWH�OD\RXW�DQG�LQVWDOODWLRQ�RI�VSULQNOHUV�ZLWK�RWKHU�FRQVWUXFWLRQ�WKDW�SHQHWUDWHV�FHLOLQJV��
LQFOXGLQJ�OLJKW�IL[WXUHV��+9$&�HTXLSPHQW��DQG�SDUWLWLRQ�DVVHPEOLHV��

3$57�����352'8&76�

���� 3,3,1*�0$7(5,$/6�

$�� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� �3LSLQJ� 6FKHGXOH�� $UWLFOH� IRU� DSSOLFDWLRQV� RI� SLSH�� WXEH�� DQG�
ILWWLQJ�PDWHULDOV��DQG�MRLQLQJ�PHWKRGV�IRU�VSHFLILF�VHUYLFHV��VHUYLFH�ORFDWLRQV��DQG�SLSH�VL]HV��

���� 67((/�3,3(�$1'�),77,1*6�

$�� 6WDQGDUG�:HLJKW�� *DOYDQL]HG�6WHHO� 3LSH�� � $670�$����$���0�� 7\SH�(�� *UDGH�%�� � 3LSH� HQGV�
PD\�EH�IDFWRU\�RU�ILHOG�IRUPHG�WR�PDWFK�MRLQLQJ�PHWKRG��
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%�� 6FKHGXOH����� *DOYDQL]HG�6WHHO� 3LSH�� � $670�$������ $670�$�����$����0�� 7\SH�(�� RU�
$60(�%�����0��ZURXJKW� VWHHO��ZLWK�ZDOO� WKLFNQHVV� QRW� OHVV� WKDQ� 6FKHGXOH���� DQG� QRW�PRUH�
WKDQ�6FKHGXOH������3LSH�HQGV�PD\�EH�IDFWRU\�RU�ILHOG�IRUPHG�WR�PDWFK�MRLQLQJ�PHWKRG��

&�� 7KLQZDOO�*DOYDQL]HG�6WHHO�3LSH�� �$670�$�����RU�$670�$�����$����0��ZLWK�ZDOO� WKLFNQHVV�
OHVV�WKDQ�6FKHGXOH����DQG�HTXDO�WR�RU�JUHDWHU�WKDQ�6FKHGXOH����LV�VSHFLILFDOO\�SURKLELWHG��

'�� *DOYDQL]HG�6WHHO�3LSH�1LSSOHV�� �$670�$������PDGH�RI�$670�$����$���0��VWDQGDUG�ZHLJKW��
VHDPOHVV�VWHHO�SLSH�ZLWK�WKUHDGHG�HQGV��

(�� *DOYDQL]HG��6WHHO�&RXSOLQJV���$670�$������WKUHDGHG��

)�� *DOYDQL]HG��*UD\�,URQ�7KUHDGHG�)LWWLQJV���$60(�%������&ODVV������VWDQGDUG�SDWWHUQ��

*�� 0DOOHDEOH��RU�'XFWLOH�,URQ�8QLRQV���8/������

+�� &DVW�,URQ�)ODQJHV���$60(�%������&ODVV������

,�� 3ODLQ�(QG�3LSH�)LWWLQJV�� �8/������GXFWLOH�LURQ�ERG\�ZLWK�UHWDLQHU� OXJV�WKDW�UHTXLUH�RQH�TXDUWHU�
WXUQ�RU�VFUHZHG�UHWDLQHU�SLQ�WR�VHFXUH�SLSH�LQ�ILWWLQJ��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
F�� 9LFWDXOLF�&RPSDQ\��
G�� 2U�DSSURYHG�HTXDO��

-�� *URRYHG�-RLQW��6WHHO�3LSH�$SSXUWHQDQFHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� &RUFRUDQ�3LSLQJ�6\VWHP�&R��
F�� 1DWLRQDO�)LWWLQJV��,QF��
G�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
H�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
I�� 9LFWDXOLF�&RPSDQ\��
J�� 2U�DSSURYHG�HTXDO��

��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� *DOYDQL]HG��*URRYHG�(QG�)LWWLQJV�IRU�6WHHO�3LSLQJ���$670�$����$���0��PDOOHDEOH�LURQ�

FDVWLQJ�RU�$670�$������GXFWLOH�LURQ�FDVWLQJ��ZLWK�GLPHQVLRQV�PDWFKLQJ�VWHHO�SLSH��
��� *URRYHG�(QG�3LSH�&RXSOLQJV�IRU�6WHHO�3LSLQJ���$::$�&����DQG�8/������ULJLG�SDWWHUQ��

XQOHVV�RWKHUZLVH�LQGLFDWHG��IRU�VWHHO�SLSH�GLPHQVLRQV�� �,QFOXGH�IHUURXV�KRXVLQJ�VHFWLRQV��
(3'0�UXEEHU�JDVNHW��DQG�EROWV�DQG�QXWV��
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���� /,67('�),5(�3527(&7,21�9$/9(6�

$�� *HQHUDO�5HTXLUHPHQWV��

��� 9DOYHV�VKDOO�EH�8/�OLVWHG�RU�)0�DSSURYHG��
��� 0LQLPXP�3UHVVXUH�5DWLQJ�IRU�6WDQGDUG�3UHVVXUH�3LSLQJ�������SVLJ��

%�� %URQ]H�%XWWHUIO\�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LYDOFR�,QF��
E�� *OREDO�6DIHW\�3URGXFWV��,QF��
F�� 0LOZDXNHH�9DOYH�&RPSDQ\��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���%URQ]H��
��� (QG�&RQQHFWLRQV���7KUHDGHG��

&�� ,URQ�%XWWHUIO\�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� *OREDO�6DIHW\�3URGXFWV��,QF��
F�� 0LOZDXNHH�9DOYH�&RPSDQ\��
G�� 1,%&2�,1&��
H�� 3UDWW��+HQU\�&RPSDQ\��
I�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
J�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
K�� 9LFWDXOLF�&RPSDQ\��
L�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���&DVW�RU�GXFWLOH�LURQ��
��� 6W\OH���/XJ�RU�ZDIHU��
��� (QG�&RQQHFWLRQV���*URRYHG��

'�� &KHFN�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
E�� $QYLO�,QWHUQDWLRQDO��,QF��
F�� &UDQH�&R���&UDQH�9DOYH�*URXS��&UDQH�9DOYHV��
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G�� &UDQH�&R���&UDQH�9DOYH�*URXS��-HQNLQV�9DOYHV��
H�� &UDQH�&R���&UDQH�9DOYH�*URXS��6WRFNKDP�'LYLVLRQ��
I�� )LUH�(QG�	�&URNHU�&RUSRUDWLRQ��
J�� *OREH�)LUH�6SULQNOHU�&RUSRUDWLRQ��
K�� *URHQLJHU�	�&RPSDQ\��
L�� 0LOZDXNHH�9DOYH�&RPSDQ\��
M�� 0XHOOHU�&R���:DWHU�3URGXFWV�'LYLVLRQ��
N�� 1,%&2�,1&��
O�� 3RWWHU�5RHPHU��
P�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
Q�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
R�� 9LFWDXOLF�&RPSDQ\��
S�� 9LNLQJ�&RUSRUDWLRQ��
T�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
U�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�����
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� 7\SH���6ZLQJ�FKHFN��
��� %RG\�0DWHULDO���&DVW�LURQ��
��� (QG�&RQQHFWLRQV���)ODQJHG�RU�JURRYHG��

(�� %URQ]H�26	<�*DWH�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� &UDQH�&R���&UDQH�9DOYH�*URXS��&UDQH�9DOYHV��
E�� &UDQH�&R���&UDQH�9DOYH�*URXS��6WRFNKDP�'LYLVLRQ��
F�� 0LOZDXNHH�9DOYH�&RPSDQ\��
G�� 1,%&2�,1&��
H�� 8QLWHG�%UDVV�:RUNV��,QF��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���%URQ]H��
��� (QG�&RQQHFWLRQV���7KUHDGHG��

)�� ,URQ�26	<�*DWH�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $PHULFDQ�&DVW�,URQ�3LSH�&RPSDQ\��:DWHURXV�&RPSDQ\�6XEVLGLDU\��
E�� $PHULFDQ�9DOYH��,QF��
F�� &ORZ�9DOYH�&RPSDQ\��D�GLYLVLRQ�RI�0F:DQH��,QF��
G�� &UDQH�&R���&UDQH�9DOYH�*URXS��&UDQH�9DOYHV��
H�� &UDQH�&R���&UDQH�9DOYH�*URXS��-HQNLQV�9DOYHV��
I�� &UDQH�&R���&UDQH�9DOYH�*URXS��6WRFNKDP�'LYLVLRQ��
J�� +DPPRQG�9DOYH��
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K�� 0LOZDXNHH�9DOYH�&RPSDQ\��
L�� 0XHOOHU�&R���:DWHU�3URGXFWV�'LYLVLRQ��
M�� 1,%&2�,1&��
N�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
O�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
P�� 8QLWHG�%UDVV�:RUNV��,QF��
Q�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
R�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� %RG\�0DWHULDO���&DVW�RU�GXFWLOH�LURQ��
��� (QG�&RQQHFWLRQV���)ODQJHG�RU�JURRYHG��

*�� ,QGLFDWLQJ�7\SH�%XWWHUIO\�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� )LYDOFR�,QF��
F�� *OREDO�6DIHW\�3URGXFWV��,QF��
G�� .HQQHG\�9DOYH��D�GLYLVLRQ�RI�0F:DQH��,QF��
H�� 0LOZDXNHH�9DOYH�&RPSDQ\��
I�� 1,%&2�,1&��
J�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
K�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
L�� 9LFWDXOLF�&RPSDQ\��
M�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�������
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� 9DOYHV�136���DQG�6PDOOHU��

D�� 9DOYH�7\SH���%DOO�RU�EXWWHUIO\��
E�� %RG\�0DWHULDO���%URQ]H��
F�� (QG�&RQQHFWLRQV���7KUHDGHG��

��� 9DOYHV�136�������DQG�/DUJHU��

D�� 9DOYH�7\SH���%XWWHUIO\��
E�� %RG\�0DWHULDO���&DVW�RU�GXFWLOH�LURQ��
F�� (QG�&RQQHFWLRQV���)ODQJHG��JURRYHG��RU�ZDIHU��

��� 9DOYH�2SHUDWLRQ���,QWHJUDO�HOHFWULFDO������9�DF��SUHZLUHG��WZR�FLUFXLW��VXSHUYLVRU\�VZLWFK�
LQGLFDWLQJ�GHYLFH��

���� 75,0�$1'�'5$,1�9$/9(6�

$�� *HQHUDO�5HTXLUHPHQWV��
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��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��

%�� $QJOH�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LUH�3URWHFWLRQ�3URGXFWV��,QF��
E�� 8QLWHG�%UDVV�:RUNV��,QF��
F�� 2U�DSSURYHG�HTXDO��

&�� %DOO�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $IILOLDWHG�'LVWULEXWRUV��
E�� $QYLO�,QWHUQDWLRQDO��,QF��
F�� %DUQHWW��
G�� &RQEUDFR�,QGXVWULHV��,QF���$SROOR�9DOYHV��
H�� )LUH�(QG�	�&URNHU�&RUSRUDWLRQ��
I�� )LUH�3URWHFWLRQ�3URGXFWV��,QF��
J�� )ORZVHUYH��
K�� )1:��
L�� -RPDU�,QWHUQDWLRQDO��/WG��
M�� .HQQHG\�9DOYH��D�GLYLVLRQ�RI�0F:DQH��,QF��
N�� .LW]�&RUSRUDWLRQ��
O�� /HJHQG�9DOYH��
P�� 0HWVR�$XWRPDWLRQ�86$�,QF��
Q�� 0LOZDXNHH�9DOYH�&RPSDQ\��
R�� 1,%&2�,1&��
S�� 3RWWHU�5RHPHU��
T�� 5HG�:KLWH�9DOYH�&RUSRUDWLRQ��
U�� 6RXWKHUQ�0DQXIDFWXULQJ�*URXS��
V�� 6WHZDUW��0��$��DQG�6RQV�/WG��
W�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
X�� 9LFWDXOLF�&RPSDQ\��
Y�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
Z�� 2U�DSSURYHG�HTXDO��

���� 63(&,$/7<�9$/9(6�

$�� *HQHUDO�5HTXLUHPHQWV��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ��
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D�� 6WDQGDUG�3UHVVXUH�3LSLQJ�6SHFLDOW\�9DOYHV�������SVLJ�PLQLPXP��
E�� +LJK�3UHVVXUH�3LSLQJ�6SHFLDOW\�9DOYHV�������SVLJ��

��� %RG\�0DWHULDO���&DVW�RU�GXFWLOH�LURQ��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� (QG�&RQQHFWLRQV���)ODQJHG�RU�JURRYHG��

%�� 'U\�3LSH�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
E�� *OREH�)LUH�6SULQNOHU�&RUSRUDWLRQ��
F�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
G�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
H�� 9HQXV�)LUH�3URWHFWLRQ�/WG��
I�� 9LFWDXOLF�&RPSDQ\��
J�� 9LNLQJ�&RUSRUDWLRQ��
K�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�����
��� 'HVLJQ���'LIIHUHQWLDO�SUHVVXUH�W\SH��
��� ,QFOXGH�8/������� TXLFN�RSHQLQJ�GHYLFHV�� WULP� VHWV� IRU� DLU� VXSSO\�� GUDLQ�� SULPLQJ� OHYHO��

DODUP� FRQQHFWLRQV�� EDOO� GULS� YDOYHV�� SUHVVXUH� JDJHV�� SULPLQJ� FKDPEHU� DWWDFKPHQW�� DQG�
ILOO�OLQH�DWWDFKPHQW��

��� $LU�3UHVVXUH�0DLQWHQDQFH�'HYLFH��

D�� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�
RI�WKH�IROORZLQJ��

��� $)$&�,QF��
��� *OREH�)LUH�6SULQNOHU�&RUSRUDWLRQ��
��� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
��� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
��� 9HQXV�)LUH�3URWHFWLRQ�/WG��
��� 9LFWDXOLF�&RPSDQ\��
��� 9LNLQJ�&RUSRUDWLRQ��
��� 2U�DSSURYHG�HTXDO��

E�� 6WDQGDUG���8/������
F�� 7\SH���$XWRPDWLF�GHYLFH�WR�PDLQWDLQ�PLQLPXP�DLU�SUHVVXUH�LQ�SLSLQJ��
G�� ,QFOXGH�VKXWRII�YDOYHV�WR�SHUPLW�VHUYLFLQJ�ZLWKRXW�VKXWWLQJ�GRZQ�VSULQNOHU�SLSLQJ��

E\SDVV� YDOYH� IRU� TXLFN� ILOOLQJ�� SUHVVXUH� UHJXODWRU� RU� VZLWFK� WR�PDLQWDLQ� SUHVVXUH��
VWUDLQHU��SUHVVXUH�UDWLQJV�ZLWK�����WR����SVLJ�DGMXVWDEOH�UDQJH��DQG�����SVLJ�RXWOHW�
SUHVVXUH��

��� $LU�&RPSUHVVRU��

D�� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�
RI�WKH�IROORZLQJ��
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��� *DVW�0DQXIDFWXULQJ�,QF��
��� *HQHUDO�$LU�3URGXFWV��,QF��
��� 9LNLQJ�&RUSRUDWLRQ��
��� 2U�DSSURYHG�HTXDO��

E�� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO�
*XLGH���SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

F�� 0RWRU�+RUVHSRZHU���)UDFWLRQDO��
G�� 3RZHU�������9�DF�����+]��VLQJOH�SKDVH��

���� 635,1./(5�63(&,$/7<�3,3(�),77,1*6�

$�� *HQHUDO�5HTXLUHPHQWV�IRU�'U\�3LSH�6\VWHP�)LWWLQJV���8/�OLVWHG�IRU�GU\�SLSH�VHUYLFH��

%�� %UDQFK�2XWOHW�)LWWLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��,QF��
E�� 1DWLRQDO�)LWWLQJV��,QF��
F�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
G�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
H�� 9LFWDXOLF�&RPSDQ\��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� %RG\�0DWHULDO���'XFWLOH�LURQ�KRXVLQJ�ZLWK�(3'0�VHDOV�DQG�EROWV�DQG�QXWV��
��� 7\SH���0HFKDQLFDO�7�DQG��FURVV�ILWWLQJV��
��� &RQILJXUDWLRQV���6QDS�RQ�DQG�VWUDSOHVV��GXFWLOH�LURQ�KRXVLQJ�ZLWK�EUDQFK�RXWOHWV��
��� 6L]H���2I�GLPHQVLRQ�WR�ILW�RQWR�VSULQNOHU�PDLQ�DQG�ZLWK�RXWOHW�FRQQHFWLRQV�DV�UHTXLUHG�WR�

PDWFK�FRQQHFWHG�EUDQFK�SLSLQJ��
��� %UDQFK�2XWOHWV���*URRYHG��SODLQ�HQG�SLSH��RU�WKUHDGHG��

�

�

&�� )ORZ�'HWHFWLRQ�DQG�7HVW�$VVHPEOLHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $*)�0DQXIDFWXULQJ�,QF��
E�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
F�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
G�� 9LFWDXOLF�&RPSDQ\��
H�� 2U�DSSURYHG�HTXDO��
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��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� %RG\�0DWHULDO�� �&DVW��RU�GXFWLOH�LURQ�KRXVLQJ�ZLWK�RULILFH�� VLJKW�JODVV�� DQG� LQWHJUDO� WHVW�

YDOYH��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� ,QOHW�DQG�2XWOHW���7KUHDGHG��

'�� %UDQFK�/LQH�7HVWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� (ONKDUW�%UDVV�0IJ��&RPSDQ\��,QF��
E�� )LUH�(QG�	�&URNHU�&RUSRUDWLRQ��
F�� 3RWWHU�5RHPHU��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� %RG\�0DWHULDO���%UDVV��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� ,QOHW���7KUHDGHG��
��� 'UDLQ�2XWOHW���7KUHDGHG�DQG�FDSSHG��
��� %UDQFK�2XWOHW���7KUHDGHG��IRU�VSULQNOHU��

(�� 6SULQNOHU�,QVSHFWRU
V�7HVW�)LWWLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $*)�0DQXIDFWXULQJ�,QF��
E�� 7ULSOH�5�6SHFLDOW\��
F�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
G�� 9LFWDXOLF�&RPSDQ\��
H�� 9LNLQJ�&RUSRUDWLRQ��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� %RG\�0DWHULDO���&DVW��RU�GXFWLOH�LURQ�KRXVLQJ�ZLWK�VLJKW�JODVV��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� ,QOHW�DQG�2XWOHW���7KUHDGHG��

)�� $GMXVWDEOH�'URS�1LSSOHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� &(&$��//&��
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E�� &RUFRUDQ�3LSLQJ�6\VWHP�&R��
F�� 0HULW�0DQXIDFWXULQJ��D�GLYLVLRQ�RI�$QYLO�,QWHUQDWLRQDO��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�������
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� %RG\�0DWHULDO���6WHHO�SLSH�ZLWK�(3'0�2�ULQJ�VHDOV��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��
��� /HQJWK���$GMXVWDEOH��
��� ,QOHW�DQG�2XWOHW���7KUHDGHG��

*�� )OH[LEOH��6SULQNOHU�+RVH�)LWWLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LYDOFR�,QF��
E�� )OH[+HDG�,QGXVWULHV��,QF��
F�� *DWHZD\�7XELQJ��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/�������
��� 7\SH�� � )OH[LEOH� KRVH� IRU� FRQQHFWLRQ� WR� VSULQNOHU�� DQG� ZLWK� EUDFNHW� IRU� FRQQHFWLRQ� WR�

FHLOLQJ�JULG��
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��IRU�VSULQNOHU��

���� 635,1./(56�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� $)$&�,QF��
��� *OREH�)LUH�6SULQNOHU�&RUSRUDWLRQ��
��� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
��� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
��� 9HQXV�)LUH�3URWHFWLRQ�/WG��
��� 9LFWDXOLF�&RPSDQ\��
��� 9LNLQJ�&RUSRUDWLRQ��
��� 2U�DSSURYHG�HTXDO��

%�� *HQHUDO�5HTXLUHPHQWV��

��� 6WDQGDUG�� � 8/
V� �)LUH� 3URWHFWLRQ� (TXLSPHQW� 'LUHFWRU\�� OLVWLQJ� RU� �$SSURYDO� *XLGH���
SXEOLVKHG�E\�)0�*OREDO��OLVWLQJ��

��� 3UHVVXUH�5DWLQJ�IRU�5HVLGHQWLDO�6SULQNOHUV�������SVLJ�PD[LPXP��
��� 3UHVVXUH�5DWLQJ�IRU�$XWRPDWLF�6SULQNOHUV�������SVLJ�PLQLPXP��
��� 3UHVVXUH�5DWLQJ�IRU�+LJK�3UHVVXUH�$XWRPDWLF�6SULQNOHUV�������SVLJ�PLQLPXP��

&�� $XWRPDWLF�6SULQNOHUV�ZLWK�+HDW�5HVSRQVLYH�(OHPHQW��
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��� 1RQUHVLGHQWLDO�$SSOLFDWLRQV���8/������
��� 5HVLGHQWLDO�$SSOLFDWLRQV���8/�������
��� &KDUDFWHULVWLFV���1RPLQDO�����LQFK�������PP��RULILFH�ZLWK�GLVFKDUJH�FRHIILFLHQW�.�RI������

DQG� IRU� �2UGLQDU\�� WHPSHUDWXUH� FODVVLILFDWLRQ� UDWLQJ� XQOHVV� RWKHUZLVH� LQGLFDWHG� RU�
UHTXLUHG�E\�DSSOLFDWLRQ��

'�� 6SULQNOHU�)LQLVKHV��

��� &KURPH�SODWHG��
��� %URQ]H��
��� 3DLQWHG��

(�� 6SHFLDO�&RDWLQJV��

��� :D[��
��� &RUURVLRQ�UHVLVWDQW�SDLQW��

)�� 6SULQNOHU� (VFXWFKHRQV�� � 0DWHULDOV�� W\SHV�� DQG� ILQLVKHV� IRU� WKH� IROORZLQJ� VSULQNOHU� PRXQWLQJ�
DSSOLFDWLRQV���(VFXWFKHRQV�IRU�FRQFHDOHG��IOXVK��DQG�UHFHVVHG�W\SH�VSULQNOHUV�DUH�VSHFLILHG�ZLWK�
VSULQNOHUV��

��� &HLOLQJ�0RXQWLQJ���&KURPH�SODWHG�VWHHO��WZR�SLHFH��ZLWK���LQFK�YHUWLFDO�DGMXVWPHQW��
��� 6LGHZDOO�0RXQWLQJ���&KURPH�SODWHG�VWHHO��RQH�SLHFH��IODW��

*�� 6SULQNOHU�*XDUGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 5HOLDEOH�$XWRPDWLF�6SULQNOHU�&R���,QF��
E�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
F�� 9LFWDXOLF�&RPSDQ\��
G�� 9LNLQJ�&RUSRUDWLRQ��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���:LUH�FDJH�ZLWK�IDVWHQLQJ�GHYLFH�IRU�DWWDFKLQJ�WR�VSULQNOHU��

���� $/$50�'(9,&(6�

$�� $ODUP�GHYLFH�W\SHV�VKDOO�PDWFK�SLSLQJ�DQG�HTXLSPHQW�FRQQHFWLRQV��

%�� :DWHU�0RWRU�2SHUDWHG�$ODUP��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� *OREH�)LUH�6SULQNOHU�&RUSRUDWLRQ��
E�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
F�� 9LFWDXOLF�&RPSDQ\��
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G�� 9LNLQJ�&RUSRUDWLRQ��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���0HFKDQLFDOO\�RSHUDWHG��ZLWK�3HOWRQ�ZKHHO��
��� $ODUP�*RQJ���&DVW�DOXPLQXP�ZLWK�UHG�HQDPHO�IDFWRU\�ILQLVK��
��� 6L]H������LQFK�GLDPHWHU��
��� &RPSRQHQWV���6KDIW�OHQJWK��EHDULQJV��DQG�VOHHYH�WR�VXLW�ZDOO�FRQVWUXFWLRQ��
��� ,QOHW���136������
��� 2XWOHW���136���GUDLQ�FRQQHFWLRQ��

&�� (OHFWULFDOO\�2SHUDWHG�$ODUP�%HOO��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )LUH�/LWH�$ODUPV��D�+RQH\ZHOO�FRPSDQ\��
E�� 1RWLILHU��D�+RQH\ZHOO�FRPSDQ\��
F�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���9LEUDWLQJ��PHWDO�DODUP�EHOO��
��� 6L]H�����LQFK�PLQLPXP�GLDPHWHU��
��� )LQLVK���5HG�HQDPHO�IDFWRU\�ILQLVK��VXLWDEOH�IRU�RXWGRRU�XVH��

'�� 3UHVVXUH�6ZLWFKHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $)$&�,QF��
E�� %DUNVGDOH��,QF��
F�� 'HWURLW�6ZLWFK��,QF��
G�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
H�� 6\VWHP�6HQVRU��D�+RQH\ZHOO�FRPSDQ\��
I�� 7\FR�)LUH�	�%XLOGLQJ�3URGXFWV�/3��
J�� 8QLWHG�(OHFWULF�&RQWUROV�&R��
K�� 9LNLQJ�&RUSRUDWLRQ��
L�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���(OHFWULFDOO\�VXSHUYLVHG�ZDWHU�IORZ�VZLWFK�ZLWK�UHWDUG�IHDWXUH��
��� &RPSRQHQWV���6LQJOH�SROH��GRXEOH�WKURZ�VZLWFK�ZLWK�QRUPDOO\�FORVHG�FRQWDFWV��
��� 'HVLJQ�2SHUDWLRQ���5LVLQJ�SUHVVXUH�VLJQDOV�ZDWHU�IORZ��

(�� 9DOYH�6XSHUYLVRU\�6ZLWFKHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��
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D�� )LUH�/LWH�$ODUPV��D�+RQH\ZHOO�FRPSDQ\��
E�� .HQQHG\�9DOYH��D�GLYLVLRQ�RI�0F:DQH��,QF��
F�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
G�� 6\VWHP�6HQVRU��D�+RQH\ZHOO�FRPSDQ\��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���(OHFWULFDOO\�VXSHUYLVHG��
��� &RPSRQHQWV���6LQJOH�SROH��GRXEOH�WKURZ�VZLWFK�ZLWK�QRUPDOO\�FORVHG�FRQWDFWV��
��� 'HVLJQ���6LJQDOV�WKDW�FRQWUROOHG�YDOYH�LV�LQ�RWKHU�WKDQ�IXOO\�RSHQ�SRVLWLRQ��

)�� ,QGLFDWRU�3RVW�6XSHUYLVRU\�6ZLWFKHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 3RWWHU�(OHFWULF�6LJQDO�&RPSDQ\��
E�� 6\VWHP�6HQVRU��D�+RQH\ZHOO�FRPSDQ\��
F�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������
��� 7\SH���(OHFWULFDOO\�VXSHUYLVHG��
��� &RPSRQHQWV���6LQJOH�SROH��GRXEOH�WKURZ�VZLWFK�ZLWK�QRUPDOO\�FORVHG�FRQWDFWV��
��� 'HVLJQ���6LJQDOV�WKDW�FRQWUROOHG�LQGLFDWRU�SRVW�YDOYH�LV�LQ�RWKHU�WKDQ�IXOO\�RSHQ�SRVLWLRQ��

���� 0$18$/�&21752/�67$7,216�

$�� 'HVFULSWLRQ���8/�OLVWHG�RU�)0�*OREDO�DSSURYHG��K\GUDXOLF�RSHUDWLRQ��ZLWK�XQLRQ��136�����SLSH�
QLSSOH�� DQG� EURQ]H� EDOO� YDOYH�� � ,QFOXGH� PHWDO� HQFORVXUH� ODEHOHG� �0$18$/� &21752/�
67$7,21�� ZLWK� RSHUDWLQJ� LQVWUXFWLRQV� DQG� FRYHU� KHOG� FORVHG� E\� EUHDNDEOH� VWUXW� WR� SUHYHQW�
DFFLGHQWDO�RSHQLQJ��

����� &21752/�3$1(/6�

$�� 'HVFULSWLRQ���6LQJOH�DUHD�� WZR�DUHD��RU�VLQJOH�DUHD�FURVV�]RQHG�W\SH�FRQWURO�SDQHO�DV�LQGLFDWHG��
LQFOXGLQJ� 1(0$�,&6���� 7\SH��� HQFORVXUH�� GHWHFWRU�� DODUP�� DQG� VROHQRLG�YDOYH� FLUFXLWU\� IRU�
RSHUDWLRQ� RI� GHOXJH� YDOYHV�� � 3DQHOV� FRQWDLQ� SRZHU� VXSSO\�� EDWWHU\� FKDUJHU�� VWDQGE\� EDWWHULHV��
ILHOG�ZLULQJ�WHUPLQDO�VWULS��HOHFWULFDOO\�VXSHUYLVHG�VROHQRLG�YDOYHV�DQG�SRODUL]HG�ILUH�DODUP�EHOO��
ODPS�WHVW�IDFLOLW\��VLQJOH�SROH��GRXEOH�WKURZ�DX[LOLDU\�DODUP�FRQWDFWV��DQG�UHFWLILHU��

��� 3DQHOV�� � 8/� OLVWHG� DQG� )0� *OREDO� DSSURYHG� ZKHQ� XVHG� ZLWK� WKHUPDO� GHWHFWRUV� DQG�
&ODVV�$�GHWHFWRU�FLUFXLW�ZLULQJ���(OHFWULFDO�FKDUDFWHULVWLFV�DUH�����9�DF�����+]��ZLWK����9�
GF�UHFKDUJHDEOH�EDWWHULHV��

��� 0DQXDO� &RQWURO� 6WDWLRQV�� � (OHFWULF� RSHUDWLRQ�� PHWDO� HQFORVXUH�� ODEHOHG� �0$18$/�
&21752/�67$7,21��ZLWK�RSHUDWLQJ� LQVWUXFWLRQV�DQG�FRYHU�KHOG�FORVHG�E\�EUHDNDEOH�
VWUXW�WR�SUHYHQW�DFFLGHQWDO�RSHQLQJ��

��� 0DQXDO� &RQWURO� 6WDWLRQV�� � +\GUDXOLF� RSHUDWLRQ�� ZLWK� XQLRQ�� 136����� SLSH� QLSSOH�� DQG�
EURQ]H�EDOO�YDOYH���,QFOXGH�PHWDO�HQFORVXUH�ODEHOHG��0$18$/�&21752/�67$7,21��
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ZLWK�RSHUDWLQJ�LQVWUXFWLRQV�DQG�FRYHU�KHOG�FORVHG�E\�EUHDNDEOH�VWUXW�WR�SUHYHQW�DFFLGHQWDO�
RSHQLQJ��

����� 35(6685(�*$*(6�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� $0(7(.��,QF���8�6��*DXJH�'LYLVLRQ��
��� $VKFURIW��,QF��
��� %UHFFR�&RUSRUDWLRQ��
��� :,.$�,QVWUXPHQW�&RUSRUDWLRQ��
��� 2U�DSSURYHG�HTXDO��

%�� 6WDQGDUG���8/������

&�� 'LDO�6L]H����������WR�������LQFK�GLDPHWHU��

'�� 3UHVVXUH�*DJH�5DQJH�����WR�����SVLJ�PLQLPXP��

(�� :DWHU�6\VWHP�3LSLQJ�*DJH���,QFOXGH��:$7(5��RU��$,5�:$7(5��ODEHO�RQ�GLDO�IDFH��

)�� $LU� 6\VWHP� 3LSLQJ� *DJH�� � ,QFOXGH�UHWDUG� IHDWXUH� DQG� �$,5�� RU� �$,5�:$7(5�� ODEHO� RQ� GLDO�
IDFH��

3$57�����(;(&87,21�

���� 35(3$5$7,21�

$�� 3HUIRUP� ILUH�K\GUDQW� IORZ� WHVW� DFFRUGLQJ� WR�1)3$����DQG�1)3$������ �8VH� UHVXOWV� IRU� V\VWHP�
GHVLJQ�FDOFXODWLRQV�UHTXLUHG�LQ��4XDOLW\�$VVXUDQFH��$UWLFOH��

%�� 5HSRUW�WHVW�UHVXOWV�SURPSWO\�DQG�LQ�ZULWLQJ��

���� :$7(5�6833/<�&211(&7,216�

$�� &RQQHFW� VSULQNOHU� SLSLQJ� WR� EXLOGLQJ
V� LQWHULRU� ZDWHU�GLVWULEXWLRQ� SLSLQJ�� � &RPSO\� ZLWK�
UHTXLUHPHQWV�LQ�'LYLVLRQ����6HFWLRQ��'RPHVWLF�:DWHU�3LSLQJ��IRU�LQWHULRU�SLSLQJ��

%�� ,QVWDOO�VKXWRII�YDOYH��EDFNIORZ�SUHYHQWHU��SUHVVXUH�JDJH��GUDLQ��DQG�RWKHU�DFFHVVRULHV� LQGLFDWHG�
DW� FRQQHFWLRQ� WR�ZDWHU�GLVWULEXWLRQ� SLSLQJ���&RPSO\�ZLWK� UHTXLUHPHQWV� LQ�'LYLVLRQ���� 6HFWLRQ�
�'RPHVWLF�:DWHU�3LSLQJ�6SHFLDOWLHV��IRU�EDFNIORZ�SUHYHQWHUV��

&�� ,QVWDOO�VKXWRII�YDOYH��FKHFN�YDOYH��SUHVVXUH�JDJH��DQG�GUDLQ�DW�FRQQHFWLRQ�WR�ZDWHU�VXSSO\��
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���� 3,3,1*�,167$//$7,21�

$�� /RFDWLRQV� DQG� $UUDQJHPHQWV�� � 'UDZLQJ� SODQV�� VFKHPDWLFV�� DQG� GLDJUDPV� LQGLFDWH� JHQHUDO�
ORFDWLRQ�DQG�DUUDQJHPHQW�RI�SLSLQJ���,QVWDOO�SLSLQJ�DV�LQGLFDWHG��DV�IDU�DV�SUDFWLFDO��

��� 'HYLDWLRQV� IURP� DSSURYHG� ZRUNLQJ� SODQV� IRU� SLSLQJ� UHTXLUH� ZULWWHQ� DSSURYDO� IURP�
DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ�� � )LOH� ZULWWHQ� DSSURYDO� ZLWK� $UFKLWHFW� EHIRUH� GHYLDWLQJ�
IURP�DSSURYHG�ZRUNLQJ�SODQV��

%�� 3LSLQJ�6WDQGDUG���&RPSO\�ZLWK�UHTXLUHPHQWV�LQ�1)3$����IRU�LQVWDOODWLRQ�RI�VSULQNOHU�SLSLQJ��

&�� ,QVWDOO�VHLVPLF�UHVWUDLQWV�RQ�SLSLQJ���&RPSO\�ZLWK�UHTXLUHPHQWV�LQ�1)3$����IRU�VHLVPLF�UHVWUDLQW�
GHYLFH�PDWHULDOV�DQG�LQVWDOODWLRQ��

'�� 8VH�OLVWHG�ILWWLQJV�WR�PDNH�FKDQJHV�LQ�GLUHFWLRQ��EUDQFK�WDNHRIIV�IURP�PDLQV��DQG�UHGXFWLRQV�LQ�
SLSH�VL]HV��

(�� ,QVWDOO�XQLRQV�DGMDFHQW�WR�HDFK�YDOYH�LQ�SLSHV�136���DQG�VPDOOHU��

)�� ,QVWDOO�IODQJHV��IODQJH�DGDSWHUV��RU�FRXSOLQJV�IRU�JURRYHG�HQG�SLSLQJ�RQ�YDOYHV��DSSDUDWXV��DQG�
HTXLSPHQW�KDYLQJ�136�������DQG�ODUJHU�HQG�FRQQHFWLRQV��

*�� ,QVWDOO��,QVSHFWRU
V�7HVW�&RQQHFWLRQV��LQ�VSULQNOHU�V\VWHP�SLSLQJ��FRPSOHWH�ZLWK�VKXWRII�YDOYH��
DQG�VL]HG�DQG�ORFDWHG�DFFRUGLQJ�WR�1)3$�����

+�� ,QVWDOO�VSULQNOHU�SLSLQJ�ZLWK�GUDLQV�IRU�FRPSOHWH�V\VWHP�GUDLQDJH��

,�� ,QVWDOO� VSULQNOHU� FRQWURO� YDOYHV�� WHVW� DVVHPEOLHV�� DQG� GUDLQ� ULVHUV� DGMDFHQW� WR� VWDQGSLSHV�ZKHQ�
VSULQNOHU�SLSLQJ�LV�FRQQHFWHG�WR�VWDQGSLSHV��

-�� ,QVWDOO� DXWRPDWLF� �EDOO� GULS�� GUDLQ�YDOYHV� WR�GUDLQ�SLSLQJ�EHWZHHQ� ILUH�GHSDUWPHQW� FRQQHFWLRQV�
DQG�FKHFN�YDOYHV���'UDLQ�WR�IORRU�GUDLQ�RU�WR�RXWVLGH�EXLOGLQJ��

.�� &RQQHFW�FRPSUHVVHG�DLU�VXSSO\�WR�GU\�SLSH�VSULQNOHU�SLSLQJ��

/�� &RQQHFW�DLU�FRPSUHVVRU�WR�WKH�IROORZLQJ�SLSLQJ�DQG�ZLULQJ��

��� 3UHVVXUH�JDJHV�DQG�FRQWUROV��
��� (OHFWULFDO�SRZHU�V\VWHP��
��� )LUH�DODUP�GHYLFHV��LQFOXGLQJ�ORZ�SUHVVXUH�DODUP��

0�� ,QVWDOO�DODUP�GHYLFHV�LQ�SLSLQJ�V\VWHPV��

1�� ,QVWDOO�KDQJHUV�DQG�VXSSRUWV�IRU�VSULQNOHU�V\VWHP�SLSLQJ�DFFRUGLQJ�WR�1)3$������&RPSO\�ZLWK�
UHTXLUHPHQWV�LQ�1)3$����IRU�KDQJHU�PDWHULDOV��

2�� ,QVWDOO�SUHVVXUH�JDJHV�RQ�ULVHU�RU�IHHG�PDLQ��DW�HDFK�VSULQNOHU�WHVW�FRQQHFWLRQ��DQG�DW�WRS�RI�HDFK�
VWDQGSLSH�� � ,QFOXGH�SUHVVXUH�JDJHV�ZLWK�FRQQHFWLRQ�QRW� OHVV� WKDQ�136�����DQG�ZLWK�VRIW�PHWDO�
VHDWHG�JOREH�YDOYH��DUUDQJHG�IRU�GUDLQLQJ�SLSH�EHWZHHQ�JDJH�DQG�YDOYH���,QVWDOO�JDJHV�WR�SHUPLW�
UHPRYDO��DQG�LQVWDOO�ZKHUH�WKH\�ZLOO�QRW�EH�VXEMHFW�WR�IUHH]LQJ��
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3�� 'UDLQ�GU\�SLSH�VSULQNOHU�SLSLQJ��

4�� 3UHVVXUL]H�DQG�FKHFN�GU\�SLSH�VSULQNOHU�V\VWHP�SLSLQJ�DQG�DLU�FRPSUHVVRUV��

5�� ,QVWDOO�VOHHYHV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�ZDOOV��FHLOLQJV��DQG�IORRUV���&RPSO\�ZLWK�UHTXLUHPHQWV�
IRU� VOHHYHV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �6OHHYHV� DQG� 6OHHYH� 6HDOV� IRU� )LUH�6XSSUHVVLRQ�
3LSLQJ���

6�� ,QVWDOO� VOHHYH� VHDOV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� FRQFUHWH� ZDOOV� DQG� VODEV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� VOHHYH� VHDOV� VSHFLILHG� LQ�'LYLVLRQ���� 6HFWLRQ� �6OHHYHV� DQG� 6OHHYH� 6HDOV� IRU�
)LUH�6XSSUHVVLRQ�3LSLQJ���

7�� ,QVWDOO� HVFXWFKHRQV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� ZDOOV�� FHLOLQJV�� DQG� IORRUV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� HVFXWFKHRQV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �(VFXWFKHRQV� IRU� )LUH�
6XSSUHVVLRQ�3LSLQJ���

���� -2,17�&216758&7,21�

$�� ,QVWDOO� FRXSOLQJV�� IODQJHV�� IODQJHG� ILWWLQJV�� XQLRQV�� QLSSOHV�� DQG� WUDQVLWLRQ� DQG� VSHFLDO� ILWWLQJV�
WKDW� KDYH� ILQLVK� DQG� SUHVVXUH� UDWLQJV� VDPH� DV� RU� KLJKHU� WKDQ� V\VWHP
V� SUHVVXUH� UDWLQJ� IRU�
DERYHJURXQG�DSSOLFDWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� ,QVWDOO�XQLRQV�DGMDFHQW�WR�HDFK�YDOYH�LQ�SLSHV�136���DQG�VPDOOHU��

&�� ,QVWDOO�IODQJHV��IODQJH�DGDSWHUV��RU�FRXSOLQJV�IRU�JURRYHG�HQG�SLSLQJ�RQ�YDOYHV��DSSDUDWXV��DQG�
HTXLSPHQW�KDYLQJ�136�������DQG�ODUJHU�HQG�FRQQHFWLRQV��

'�� 5HDP�HQGV�RI�SLSHV�DQG�WXEHV�DQG�UHPRYH�EXUUV���%HYHO�SODLQ�HQGV�RI�VWHHO�SLSH��

(�� 5HPRYH�VFDOH��VODJ��GLUW��DQG�GHEULV�IURP�LQVLGH�DQG�RXWVLGH�RI�SLSHV��WXEHV��DQG�ILWWLQJV�EHIRUH�
DVVHPEO\��

)�� )ODQJHG�-RLQWV���6HOHFW�DSSURSULDWH�JDVNHW�PDWHULDO�LQ�VL]H��W\SH��DQG�WKLFNQHVV�VXLWDEOH�IRU�ZDWHU�
VHUYLFH���-RLQ�IODQJHV�ZLWK�JDVNHW�DQG�EROWV�DFFRUGLQJ�WR�$60(�%������

*�� 7KUHDGHG� -RLQWV�� � 7KUHDG� SLSH� ZLWK� WDSHUHG� SLSH� WKUHDGV� DFFRUGLQJ� WR� $60(�%�������� � &XW�
WKUHDGV�IXOO�DQG�FOHDQ�XVLQJ�VKDUS�GLHV���5HDP�WKUHDGHG�SLSH�HQGV�WR�UHPRYH�EXUUV�DQG�UHVWRUH�
IXOO�,'���-RLQ�SLSH�ILWWLQJV�DQG�YDOYHV�DV�IROORZV��

��� $SSO\�DSSURSULDWH�WDSH�RU�WKUHDG�FRPSRXQG�WR�H[WHUQDO�SLSH�WKUHDGV��
��� 'DPDJHG� 7KUHDGV�� �'R� QRW� XVH� SLSH� RU� SLSH� ILWWLQJV�ZLWK� WKUHDGV� WKDW� DUH� FRUURGHG� RU�

GDPDJHG��

+�� 7ZLVW�/RFNHG�-RLQWV���,QVHUW�SODLQ�HQG�RI�VWHHO�SLSH�LQWR�SODLQ�HQG�SLSH�ILWWLQJ���5RWDWH�UHWDLQHU�
OXJV�RQH�TXDUWHU�WXUQ�RU�WLJKWHQ�UHWDLQHU�SLQ��

,�� 6WHHO�3LSLQJ�� &XW�*URRYHG� -RLQWV�� � &XW� VTXDUH�HGJH� JURRYH� LQ� HQG� RI� SLSH� DFFRUGLQJ� WR�
$::$�&����� �$VVHPEOH�FRXSOLQJ�ZLWK�KRXVLQJ��JDVNHW�� OXEULFDQW��DQG�EROWV�� �-RLQ�VWHHO�SLSH�
DQG�JURRYHG�HQG�ILWWLQJV�DFFRUGLQJ�WR�$::$�&����IRU�VWHHO�SLSH�MRLQWV��
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-�� %UD]HG� -RLQWV�� � -RLQ� FRSSHU� WXEH� DQG� ILWWLQJV� DFFRUGLQJ� WR�&'$
V� �&RSSHU� 7XEH�+DQGERRN���
�%UD]HG�-RLQWV��&KDSWHU��

.�� &RSSHU�7XELQJ� *URRYHG� -RLQWV�� � 5ROO� URXQGHG�HGJH� JURRYH� LQ� HQG� RI� WXEH� DFFRUGLQJ� WR�
$::$�&������$VVHPEOH�FRXSOLQJ�ZLWK�KRXVLQJ��JDVNHW��OXEULFDQW��DQG�EROWV���-RLQ�FRSSHU�WXEH�
DQG�JURRYHG�HQG�ILWWLQJV�DFFRUGLQJ�WR�$::$�&����IRU�VWHHO�SLSH�JURRYHG�MRLQWV��

/�� &RSSHU�7XELQJ��3UHVVXUH�6HDOHG�-RLQWV���-RLQ�FRSSHU�WXEH�DQG�FRSSHU�SUHVVXUH�VHDO�ILWWLQJV�ZLWK�
WRROV�UHFRPPHQGHG�E\�ILWWLQJ�PDQXIDFWXUHU��

0�� ([WUXGHG�7HH� &RQQHFWLRQV�� � )RUP� WHH� LQ� FRSSHU� WXEH� DFFRUGLQJ� WR� $670�)������� � 8VH� WRRO�
GHVLJQHG� IRU� FRSSHU� WXEH�� GULOO� SLORW� KROH�� IRUP� FROODU� IRU� RXWOHW�� GLPSOH� WXEH� WR� IRUP� VHDWLQJ�
VWRS��DQG�EUD]H�EUDQFK�WXEH�LQWR�FROODU��

1�� 'LVVLPLODU�0DWHULDO�3LSLQJ�-RLQWV���0DNH�MRLQWV�XVLQJ�DGDSWHUV�FRPSDWLEOH�ZLWK�PDWHULDOV�RI�ERWK�
SLSLQJ�V\VWHPV��

���� 9$/9(�$1'�63(&,$/7,(6�,167$//$7,21�

$�� ,QVWDOO� OLVWHG� ILUH�SURWHFWLRQ�YDOYHV�� WULP�DQG�GUDLQ�YDOYHV�� VSHFLDOW\�YDOYHV� DQG� WULP�� FRQWUROV��
DQG�VSHFLDOWLHV�DFFRUGLQJ�WR�1)3$����DQG�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%�� ,QVWDOO�OLVWHG�ILUH�SURWHFWLRQ�VKXWRII�YDOYHV�VXSHUYLVHG�RSHQ��ORFDWHG�WR�FRQWURO�VRXUFHV�RI�ZDWHU�
VXSSO\� H[FHSW� IURP� ILUH�GHSDUWPHQW� FRQQHFWLRQV�� � ,QVWDOO� SHUPDQHQW� LGHQWLILFDWLRQ� VLJQV�
LQGLFDWLQJ�SRUWLRQ�RI�V\VWHP�FRQWUROOHG�E\�HDFK�YDOYH��

&�� ,QVWDOO� FKHFN� YDOYH� LQ� HDFK� ZDWHU�VXSSO\� FRQQHFWLRQ�� � ,QVWDOO� EDFNIORZ� SUHYHQWHUV� LQVWHDG� RI�
FKHFN�YDOYHV�LQ�SRWDEOH�ZDWHU�VXSSO\�VRXUFHV��

'�� 6SHFLDOW\�9DOYHV��

��� *HQHUDO�5HTXLUHPHQWV�� � ,QVWDOO� LQ�YHUWLFDO�SRVLWLRQ�IRU�SURSHU�GLUHFWLRQ�RI�IORZ�� LQ�PDLQ�
VXSSO\�WR�V\VWHP��

��� 'U\�3LSH�9DOYHV���,QVWDOO�WULP�VHWV�IRU�DLU�VXSSO\��GUDLQ��SULPLQJ�OHYHO��DODUP�FRQQHFWLRQV��
EDOO�GULS�YDOYHV��SUHVVXUH�JDJHV��SULPLQJ�FKDPEHU�DWWDFKPHQW��DQG�ILOO�OLQH�DWWDFKPHQW��

D�� ,QVWDOO�DLU�FRPSUHVVRU�DQG�FRPSUHVVHG�DLU�VXSSO\�SLSLQJ��
E�� $LU�3UHVVXUH� 0DLQWHQDQFH� 'HYLFH�� � ,QVWDOO� VKXWRII� YDOYHV� WR� SHUPLW� VHUYLFLQJ�

ZLWKRXW� VKXWWLQJ� GRZQ� VSULQNOHU� V\VWHP�� E\SDVV� YDOYH� IRU� TXLFN� V\VWHP� ILOOLQJ��
SUHVVXUH�UHJXODWRU�RU�VZLWFK�WR�PDLQWDLQ�V\VWHP�SUHVVXUH��VWUDLQHU��SUHVVXUH�UDWLQJV�
ZLWK�����WR����SVLJ�DGMXVWDEOH�UDQJH��DQG�����SVLJ�PD[LPXP�LQOHW�SUHVVXUH��

F�� ,QVWDOO�FRPSUHVVHG�DLU�VXSSO\�SLSLQJ�IURP�EXLOGLQJ
V�FRPSUHVVHG�DLU�SLSLQJ�V\VWHP��

���� 635,1./(5�,167$//$7,21�

$�� ,QVWDOO� VSULQNOHUV� LQ� VXVSHQGHG� FHLOLQJV� LQ� FHQWHU� RI�QDUURZ� GLPHQVLRQ� RI� DFRXVWLFDO� FHLOLQJ�
SDQHOV��
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%�� ,QVWDOO� GU\�W\SH� VSULQNOHUV� ZLWK� ZDWHU� VXSSO\� IURP� KHDWHG� VSDFH�� � 'R� QRW� LQVWDOO� SHQGHQW� RU�
VLGHZDOO��ZHW�W\SH�VSULQNOHUV�LQ�DUHDV�VXEMHFW�WR�IUHH]LQJ��

&�� ,QVWDOO� VSULQNOHUV� LQWR� IOH[LEOH�� VSULQNOHU� KRVH� ILWWLQJV� DQG� LQVWDOO� KRVH� LQWR� EUDFNHW� RQ� FHLOLQJ�
JULG��

���� ,'(17,),&$7,21�

$�� ,QVWDOO� ODEHOLQJ� DQG� SLSH� PDUNHUV� RQ� HTXLSPHQW� DQG� SLSLQJ� DFFRUGLQJ� WR� UHTXLUHPHQWV� LQ�
1)3$�����

%�� ,GHQWLI\� V\VWHP� FRPSRQHQWV�� ZLULQJ�� FDEOLQJ�� DQG� WHUPLQDOV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU�
LGHQWLILFDWLRQ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

���� ),(/'�48$/,7<�&21752/�

$�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%�� 7HVWV�DQG�,QVSHFWLRQV��

��� /HDN�7HVW���$IWHU�LQVWDOODWLRQ��FKDUJH�V\VWHPV�DQG�WHVW�IRU�OHDNV���5HSDLU�OHDNV�DQG�UHWHVW�
XQWLO�QR�OHDNV�H[LVW��

��� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�
HTXLSPHQW��

��� )OXVK��WHVW��DQG�LQVSHFW�VSULQNOHU�V\VWHPV�DFFRUGLQJ�WR�1)3$������6\VWHPV�$FFHSWDQFH��
&KDSWHU��

��� (QHUJL]H�FLUFXLWV�WR�HOHFWULFDO�HTXLSPHQW�DQG�GHYLFHV��
��� 6WDUW�DQG�UXQ�DLU�FRPSUHVVRUV��
��� &RRUGLQDWH�ZLWK�ILUH�DODUP�WHVWV���2SHUDWH�DV�UHTXLUHG��
��� &RRUGLQDWH�ZLWK�ILUH�SXPS�WHVWV���2SHUDWH�DV�UHTXLUHG��
��� 9HULI\�WKDW�HTXLSPHQW�KRVH�WKUHDGV�DUH�VDPH�DV�ORFDO�ILUH�GHSDUWPHQW�HTXLSPHQW��

&�� 6SULQNOHU�SLSLQJ�V\VWHP�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�LW�GRHV�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

'�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

���� &/($1,1*�

$�� &OHDQ�GLUW�DQG�GHEULV�IURP�VSULQNOHUV��

%�� 5HPRYH�DQG�UHSODFH�VSULQNOHUV�ZLWK�SDLQW�RWKHU�WKDQ�IDFWRU\�ILQLVK��

����� '(021675$7,21�

$�� (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� WUDLQ�2ZQHU
V�PDLQWHQDQFH�SHUVRQQHO� WR�
DGMXVW��RSHUDWH��DQG�PDLQWDLQ�VSHFLDOW\�YDOYHV��
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����� 3,3,1*�6&+('8/(�

$�� 6SULQNOHU� VSHFLDOW\� ILWWLQJV� PD\� EH� XVHG�� GRZQVWUHDP� RI� FRQWURO� YDOHV�� LQVWHDG� RI� VSHFLILHG�
ILWWLQJV��

%�� &RSSHU�WXEH��H[WUXGHG�WHH�FRQQHFWLRQV�PD\�EH�XVHG�IRU�WHH�EUDQFKHV�LQ�FRSSHU�WXELQJ�LQVWHDG�RI�
VSHFLILHG�FRSSHU�ILWWLQJV���%UDQFK�FRQQHFWLRQ�MRLQWV�PXVW�EH�EUD]HG��

&�� 6WDQGDUG�SUHVVXUH��GU\�SLSH�VSULQNOHU�V\VWHP��136���DQG�VPDOOHU��VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

��� 6WDQGDUG�ZHLJKW�� JDOYDQL]HG�VWHHO� SLSH� ZLWK� WKUHDGHG� HQGV�� JDOYDQL]HG�� JUD\�LURQ�
WKUHDGHG�ILWWLQJV��DQG�WKUHDGHG�MRLQWV��

��� 6WDQGDUG�ZHLJKW��JDOYDQL]HG�VWHHO�SLSH�ZLWK�FXW�JURRYHG�HQGV��JDOYDQL]HG��JURRYHG�HQG�
ILWWLQJV�IRU�VWHHO�SLSLQJ��JURRYHG�HQG�SLSH�FRXSOLQJV�IRU�VWHHO�SLSLQJ��DQG�JURRYHG�MRLQWV��

'�� 6WDQGDUG�SUHVVXUH�� GU\�SLSH� VSULQNOHU� V\VWHP�� 136������� DQG� ODUJHU�� VKDOO� EH�RQH� RI� WKH�
IROORZLQJ��

��� 6WDQGDUG�ZHLJKW��JDOYDQL]HG�VWHHO�SLSH�ZLWK�FXW�JURRYHG�HQGV��JDOYDQL]HG��JURRYHG�HQG�
ILWWLQJV�IRU�VWHHO�SLSLQJ��JURRYHG�HQG�SLSH�FRXSOLQJV�IRU�VWHHO�SLSLQJ��DQG�JURRYHG�MRLQWV��

�

����� 635,1./(5�6&+('8/(�

$�� 8VH�VSULQNOHU�W\SHV�LQ�VXESDUDJUDSKV�EHORZ�IRU�WKH�IROORZLQJ�DSSOLFDWLRQV��

��� 5RRPV�ZLWKRXW�&HLOLQJV���8SULJKW�VSULQNOHUV��
��� 5RRPV�ZLWK�6XVSHQGHG�&HLOLQJV���'U\�FRQFHDOHG�VSULQNOHUV��
��� :DOO�0RXQWLQJ���'U\�VLGHZDOO�VSULQNOHUV��

%�� 3URYLGH�VSULQNOHU�W\SHV�LQ�VXESDUDJUDSKV�EHORZ�ZLWK�ILQLVKHV�LQGLFDWHG��

��� &RQFHDOHG�6SULQNOHUV���5RXJK�EUDVV��ZLWK�IDFWRU\�SDLQWHG�ZKLWH�FRYHU�SODWH��
��� )OXVK�6SULQNOHUV���%ULJKW�FKURPH��ZLWK�SDLQWHG�ZKLWH�HVFXWFKHRQ��
��� 5HFHVVHG�6SULQNOHUV���%ULJKW�FKURPH��ZLWK�EULJKW�FKURPH�HVFXWFKHRQ��
��� 8SULJKW��3HQGHQW��DQG�6LGHZDOO�6SULQNOHUV���&KURPH�SODWHG�LQ�ILQLVKHG�VSDFHV�H[SRVHG�WR�

YLHZ��URXJK�EURQ]H�LQ�XQILQLVKHG�VSDFHV�QRW�H[SRVHG�WR�YLHZ��ZD[�FRDWHG�ZKHUH�H[SRVHG�
WR�DFLGV��FKHPLFDOV��RU�RWKHU�FRUURVLYH�IXPHV��

(1'�2)�6(&7,21��������
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6(&7,21��������±�*(1(5$/�3529,6,216�)25�3/80%,1*�:25.�

3$57�����*(1(5$/�

ϭ͘ϭ� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%�� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

&�� 7KLV�6HFWLRQ�DSSOLHV�HTXDOO\�DQG�VSHFLILFDOO\�WR�DOO�3OXPELQJ�6HFWLRQV�RI�WKH�6SHFLILFDWLRQV��

'�� 6HFWLRQ�������±�6SHFLDO�5HTXLUHPHQWV�IRU�0HFKDQLFDO�DQG�(OHFWULFDO�:RUN�VKDOO�DSSO\�WR�WKLV�
6HFWLRQ��

ϭ͘Ϯ� 6800$5<�

$�� 6HFWLRQ�LQFOXGHV�JHQHUDO�UHTXLUHPHQWV�IRU�DOO�SOXPELQJ�ZRUN�WR�EH�H[HFXWHG�XQGHU�WKLV�&RQWUDFW��

ϭ͘ϯ� 6&23(�2)�:25.�

$�� ([FHSW�DV�RWKHUZLVH�VSHFLILHG��SURYLGH�DOO�ODERU��PDWHULDOV��HTXLSPHQW�DQG�DSSOLDQFHV�QHFHVVDU\�
DQG� UHTXLUHG� WR� FRPSOHWH� DOO� 3OXPELQJ�:RUN� DV� LQGLFDWHG� RQ� WKH�'UDZLQJV� DQG�RU� GHVFULEHG�
DQG�RU�UHIHUUHG�WR�LQ�WKH�6SHFLILFDWLRQV��

ϭ͘ϰ� :$55$17<�

$�� 3URYLGH�IXOO���\HDU�ZDUUDQW\�DV�VSHFLILHG�XQGHU�WKH�*HQHUDO�&RQGLWLRQV��

���� 5(/$7('�:25.�127�,1&/8'('�

� $�� 7KH�IROORZLQJ�SULQFLSDO�LWHPV�RI�ZRUN�VKDOO�EH�SURYLGHG�XQGHU�RWKHU�VHFWLRQV��

��� 'UDLQDJH�SLSLQJ�IURP�+9$&�HTXLSPHQW�WR�DQG�VSLOOLQJ�RYHU�IORRU�GUDLQ��PRS�VLQN��VXPS�RU�
URRI��H[FHSW�DV�QRWHG��

��� )LQDO�PDNH�XS�ZDWHU�SLSLQJ�FRQQHFWLRQV�WR�K\GURQLF�+9$&�V\VWHPV��

���� /,67�2)�6+23�'5$:,1*6�

$�� 6XEPLW�VKRS�GUDZLQJV�IRU�DOO�ZRUN�SULRU�WR�LQVWDOODWLRQ��
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���� 48$/,7<�$6685$1&(�

$�� 0DQXIDFWXUHU
V�,QVWUXFWLRQV���,Q�DGGLWLRQ�WR�WKH�UHTXLUHPHQWV�RI�WKHVH�6SHFLILFDWLRQV��FRPSO\�ZLWK�
DOO�PDQXIDFWXUHU
V�LQVWUXFWLRQV�DQG�UHFRPPHQGDWLRQV�IRU�DOO�SKDVHV�RI�WKH�ZRUN��

%�� $GGLWLRQDO�6WDQGDUGV�DQG�&RGHV�IRU�3OXPELQJ�:RUN��
�
6WDWH�RI�1HZ�-HUVH\�8QLIRUP�&RQVWUXFWLRQ�&RGH�
,QWHUQDWLRQDO�%XLOGLQJ�&RGH��FXUUHQW�1HZ�-HUVH\�(GLWLRQ��
1DWLRQDO�6WDQGDUG�3OXPELQJ�&RGH��FXUUHQW�1HZ�-HUVH\�(GLWLRQ�

&�� $OO�ZRUN�DQG�PDWHULDO�QRW�VSHFLILFDOO\�GHVFULEHG��EXW�UHTXLUHG�IRU�D�FRPSOHWH�DQG�SURSHU�LQVWDOODWLRQ�
RI�WKH�ZRUN�RI�WKLV�6HFWLRQ��VKDOO�EH�SURYLGHG�E\�WKH�&RQWUDFWRU�DQG�VKDOO�EH�QHZ��ILUVW�TXDOLW\�RI�
WKHLU�UHVSHFWLYH�NLQGV��DQG�VXEMHFW�WR�DSSURYDO�RI�WKH�$UFKLWHFW��

'�� $OO�ZDWHU�VXSSO\�FRQQHFWLRQV�WR�SOXPELQJ�IL[WXUHV�DQG�RWKHU�HTXLSPHQW�WR�EH�LQVWDOOHG�XQGHU�WKLV�
'LYLVLRQ�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�UXOHV�UHODWLYH�WR�VXEPHUJHG�LQOHWV�DQG�SURWHFWLYH�PHWKRGV�
WR�EH�DSSOLHG�WR�SUHYHQW�FRQWDPLQDWLRQ�RI�ZDWHU�DV�UHTXLUHG�E\�/RFDO�DQG�6WDWH�5HJXODWLRQV��

���� &223(5$7,21�:,7+�27+(56�

$�� &RRSHUDWH�ZLWK� RWKHU� WUDGHV�ZKRVH�ZRUN� LV� WR� EH� FRUUHODWHG�ZLWK� WKH� SOXPELQJ�ZRUN� LQ� RUGHU� WR�
DYRLG�ILHOG� LQWHUIHUHQFH�� LPSURSHU�HOHYDWLRQV��RU� LQDFFHVVLELOLW\� WR�HTXLSPHQW�� �$Q\�H[WUD�H[SHQVH�
RFFDVLRQHG�E\�ODFN�RI�LQWUD�WUDGH�FRRSHUDWLRQ�VKDOO�EH�ERUQH�E\�WKH�&RQWUDFWRU��

3$57���±�352'8&76�

���� 63$5(�3$576�

$�� $W�WLPH�RI�SURMHFW�WXUQRYHU��SURYLGH�2ZQHU�ZLWK�WKH�IROORZLQJ��

��� 2QH�VHW�RI�JDVNHWV�IRU�HTXLSPHQW�ZLWK�KDQGKROHV��PDQKROHV��VHUYLFH�KHDGV��HWF���

��� 2QH�PHFKDQLFDO�VHDO�DVVHPEO\�IRU�HDFK�FLUFXODWLQJ�SXPS��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ� LQFOXGHV� JHQHUDO� UHTXLUHPHQWV� IRU� VLQJOH�SKDVH� DQG� SRO\SKDVH�� JHQHUDO�SXUSRVH��
KRUL]RQWDO��VPDOO�DQG�PHGLXP��VTXLUUHO�FDJH�LQGXFWLRQ�PRWRUV�IRU�XVH�RQ�DF�SRZHU�V\VWHPV�XS�WR�
����9� DQG� LQVWDOOHG� DW� HTXLSPHQW�PDQXIDFWXUHU
V� IDFWRU\� RU� VKLSSHG� VHSDUDWHO\� E\� HTXLSPHQW�
PDQXIDFWXUHU�IRU�ILHOG�LQVWDOODWLRQ��

���� &225',1$7,21�

$�� &RRUGLQDWH�IHDWXUHV�RI�PRWRUV��LQVWDOOHG�XQLWV��DQG�DFFHVVRU\�GHYLFHV�WR�EH�FRPSDWLEOH�ZLWK�WKH�
IROORZLQJ��

��� 0RWRU�FRQWUROOHUV��
��� 7RUTXH��VSHHG��DQG�KRUVHSRZHU�UHTXLUHPHQWV�RI�WKH�ORDG��
��� 5DWLQJV�DQG�FKDUDFWHULVWLFV�RI�VXSSO\�FLUFXLW�DQG�UHTXLUHG�FRQWURO�VHTXHQFH��
��� $PELHQW�DQG�HQYLURQPHQWDO�FRQGLWLRQV�RI�LQVWDOODWLRQ�ORFDWLRQ��

3$57�����352'8&76�

���� *(1(5$/�02725�5(48,5(0(176�

$�� &RPSO\�ZLWK� UHTXLUHPHQWV� LQ� WKLV� 6HFWLRQ� H[FHSW�ZKHQ� VWULFWHU� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ�
SOXPELQJ�HTXLSPHQW�VFKHGXOHV�RU�6HFWLRQV��

%�� &RPSO\�ZLWK�1(0$�0*���XQOHVV�RWKHUZLVH�LQGLFDWHG��

&�� &RPSO\�ZLWK�,(((�����IRU�VHYHUH�GXW\�PRWRUV��

���� 02725�&+$5$&7(5,67,&6�

$�� 'XW\���&RQWLQXRXV�GXW\�DW�DPELHQW�WHPSHUDWXUH�RI����GHJ�&�DQG�DW�DOWLWXGH�RI������IHHW�DERYH�
VHD�OHYHO��
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&20021�02725�5(48,5(0(176�)25�3/80%,1*�(48,30(17 ������ � �

%�� &DSDFLW\�DQG�7RUTXH�&KDUDFWHULVWLFV���6XIILFLHQW�WR�VWDUW��DFFHOHUDWH��DQG�RSHUDWH�FRQQHFWHG�ORDGV�
DW�GHVLJQDWHG�VSHHGV��DW� LQVWDOOHG�DOWLWXGH�DQG�HQYLURQPHQW��ZLWK�LQGLFDWHG�RSHUDWLQJ�VHTXHQFH��
DQG�ZLWKRXW�H[FHHGLQJ�QDPHSODWH�UDWLQJV�RU�FRQVLGHULQJ�VHUYLFH�IDFWRU��

���� 6,1*/(�3+$6(�027256�

$�� 0RWRUV� ODUJHU� WKDQ� ����� KS� VKDOO� EH� RQH� RI� WKH� IROORZLQJ�� WR� VXLW� VWDUWLQJ� WRUTXH� DQG�
UHTXLUHPHQWV�RI�VSHFLILF�PRWRU�DSSOLFDWLRQ��

��� 3HUPDQHQW�VSOLW�FDSDFLWRU��
��� 6SOLW�SKDVH��
��� &DSDFLWRU�VWDUW��LQGXFWRU�UXQ��
��� &DSDFLWRU�VWDUW��FDSDFLWRU�UXQ��

%�� 0XOWLVSHHG�0RWRUV���9DULDEOH�WRUTXH��SHUPDQHQW�VSOLW�FDSDFLWRU�W\SH��

&�� %HDULQJV�� � 3UHOXEULFDWHG�� DQWLIULFWLRQ� EDOO� EHDULQJV� RU� VOHHYH� EHDULQJV� VXLWDEOH� IRU� UDGLDO� DQG�
WKUXVW�ORDGLQJ��

'�� 0RWRUV������+3�DQG�6PDOOHU���6KDGHG�SROH�W\SH��

(�� 7KHUPDO� 3URWHFWLRQ�� � ,QWHUQDO� SURWHFWLRQ� WR� DXWRPDWLFDOO\� RSHQ� SRZHU� VXSSO\� FLUFXLW� WR�PRWRU�
ZKHQ� ZLQGLQJ� WHPSHUDWXUH� H[FHHGV� D� VDIH� YDOXH� FDOLEUDWHG� WR� WHPSHUDWXUH� UDWLQJ� RI� PRWRU�
LQVXODWLRQ���7KHUPDO�SURWHFWLRQ�GHYLFH�VKDOO�DXWRPDWLFDOO\�UHVHW�ZKHQ�PRWRU�WHPSHUDWXUH�UHWXUQV�
WR�QRUPDO�UDQJH��

3$57�����(;(&87,21��1RW�$SSOLFDEOH��

(1'�2)�6(&7,21��������
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6(&7,21����������(;3$16,21�),77,1*6�$1'�/2236�)25�3/80%,1*�3,3,1*�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� )OH[LEOH�KRVH�SDFNOHVV�H[SDQVLRQ�MRLQWV��
��� 0HWDO�EHOORZV�SDFNOHVV�H[SDQVLRQ�MRLQWV��
��� *URRYHG�MRLQW�H[SDQVLRQ�MRLQWV��
��� 3LSH�ORRSV�DQG�VZLQJ�FRQQHFWLRQV��
��� $OLJQPHQW�JXLGHV�DQG�DQFKRUV��

���� 3(5)250$1&(�5(48,5(0(176�

$�� &RPSDWLELOLW\���3URGXFWV�VKDOO�EH�VXLWDEOH�IRU�SLSLQJ�VHUYLFH�IOXLGV��PDWHULDOV��ZRUNLQJ�SUHVVXUHV��
DQG�WHPSHUDWXUHV��

%�� &DSDELOLW\���3URGXFWV�WR�DEVRUE�����SHUFHQW�RI�PD[LPXP�D[LDO�PRYHPHQW�EHWZHHQ�DQFKRUV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

%�� 'HOHJDWHG�'HVLJQ�6XEPLWWDO�� �)RU� HDFK�DQFKRU� DQG�DOLJQPHQW�JXLGH� LQGLFDWHG� WR� FRPSO\�ZLWK�
SHUIRUPDQFH�UHTXLUHPHQWV�DQG�GHVLJQ�FULWHULD��LQFOXGLQJ�DQDO\VLV�GDWD�VLJQHG�DQG�VHDOHG�E\�WKH�
TXDOLILHG�SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

��� 'HVLJQ� &DOFXODWLRQV�� � &DOFXODWH� UHTXLUHPHQWV� IRU� WKHUPDO� H[SDQVLRQ� RI� SLSLQJ� V\VWHPV�
DQG�IRU�VHOHFWLQJ�DQG�GHVLJQLQJ�H[SDQVLRQ�MRLQWV��ORRSV��DQG�VZLQJ�FRQQHFWLRQV��

��� $QFKRU� 'HWDLOV�� � 'HWDLO� IDEULFDWLRQ� RI� HDFK� DQFKRU� LQGLFDWHG�� � 6KRZ� GLPHQVLRQV� DQG�
PHWKRGV�RI�DVVHPEO\�DQG�DWWDFKPHQW�WR�EXLOGLQJ�VWUXFWXUH��

��� $OLJQPHQW�*XLGH�'HWDLOV���'HWDLO�ILHOG�DVVHPEO\�DQG�DWWDFKPHQW�WR�EXLOGLQJ�VWUXFWXUH��
��� 6FKHGXOH�� � ,QGLFDWH� W\SH�� PDQXIDFWXUHU
V� QXPEHU�� VL]H�� PDWHULDO�� SUHVVXUH� UDWLQJ�� HQG�

FRQQHFWLRQV��DQG�ORFDWLRQ�IRU�HDFK�H[SDQVLRQ�MRLQW��

���� ,1)250$7,21$/�68%0,77$/6�

$�� :HOGLQJ�FHUWLILFDWHV��
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%�� 3URGXFW�&HUWLILFDWHV���)RU�HDFK�W\SH�RI�H[SDQVLRQ�MRLQW��IURP�PDQXIDFWXUHU��

���� &/26(287�68%0,77$/6�

$�� 0DLQWHQDQFH�'DWD���)RU�H[SDQVLRQ�MRLQWV�WR�LQFOXGH�LQ�PDLQWHQDQFH�PDQXDOV��

���� 48$/,7<�$6685$1&(�

$�� :HOGLQJ�4XDOLILFDWLRQV���4XDOLI\�SURFHGXUHV�DQG�SHUVRQQHO�DFFRUGLQJ�WR�WKH�IROORZLQJ��

��� $:6�'����'���0���6WUXFWXUDO�:HOGLQJ�&RGH���6WHHO���
��� $60(�%RLOHU�DQG�3UHVVXUH�9HVVHO�&RGH���6HFWLRQ�,;��

3$57�����352'8&76�

���� 3$&./(66�(;3$16,21�-2,176�

$�� )OH[LEOH�+RVH�3DFNOHVV�([SDQVLRQ�-RLQWV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )OH[�+RVH�&R���,QF��
E�� )OH[LFUDIW�,QGXVWULHV��
F�� )OH[�3UHVVLRQ�/WG��
G�� 0HWUDIOH[��,QF��
H�� 8QLVRXUFH�0DQXIDFWXULQJ��,QF��
I�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ�� � 0DQXIDFWXUHG� DVVHPEO\� ZLWK� LQOHW� DQG� RXWOHW� HOERZ� ILWWLQJV� DQG� WZR�
IOH[LEOH�PHWDO�KRVH�OHJV�MRLQHG�E\�ORQJ�UDGLXV������GHJUHH�UHWXUQ�EHQG�RU�FHQWHU�VHFWLRQ�
RI�IOH[LEOH�KRVH��

��� )OH[LEOH�+RVH���&RUUXJDWHG�PHWDO�LQQHU�KRVHV�DQG�EUDLGHG�RXWHU�VKHDWKV��
��� ([SDQVLRQ� -RLQWV� IRU� &RSSHU� 7XELQJ� 136��� DQG� 6PDOOHU�� � &RSSHU�DOOR\� ILWWLQJV� ZLWK�

VROGHU�MRLQW�HQG�FRQQHFWLRQV��

D�� %URQ]H�KRVHV�DQG�VLQJOH�EUDLG�EURQ]H�VKHDWKV�ZLWK�����SVLJ�DW����GHJ�)�DQG�����
SVLJ�DW�����GHJ�)�UDWLQJV��

��� ([SDQVLRQ� -RLQWV� IRU� &RSSHU� 7XELQJ� 136������� WR� 136���� � &RSSHU�DOOR\� ILWWLQJV� ZLWK�
WKUHDGHG�HQG�FRQQHFWLRQV��

D�� 6WDLQOHVV�VWHHO� KRVHV� DQG� VLQJOH�EUDLG�� VWDLQOHVV�VWHHO� VKHDWKV�ZLWK� ����SVLJ� DW� ���
GHJ�)�DQG�����SVLJ�DW�����GHJ�)�UDWLQJV��

��� ([SDQVLRQ� -RLQWV� IRU� 6WHHO� 3LSLQJ� 136��� DQG� 6PDOOHU�� � 6WDLQOHVV�VWHHO� ILWWLQJV� ZLWK�
WKUHDGHG�HQG�FRQQHFWLRQV��
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D�� 6WDLQOHVV�VWHHO� KRVHV� DQG� VLQJOH�EUDLG�� VWDLQOHVV�VWHHO� VKHDWKV�ZLWK� ����SVLJ� DW� ���
GHJ�)�DQG�����SVLJ�DW�����GHJ�)�UDWLQJV��

��� ([SDQVLRQ� -RLQWV� IRU� 6WHHO� 3LSLQJ� 136������� WR� 136���� � 6WDLQOHVV�VWHHO� ILWWLQJV� ZLWK�
IODQJHG�HQG�FRQQHFWLRQV��

D�� 6WDLQOHVV�VWHHO� KRVHV� DQG� VLQJOH�EUDLG�� VWDLQOHVV�VWHHO� VKHDWKV�ZLWK� ����SVLJ� DW� ���
GHJ�)�DQG�����SVLJ�DW�����GHJ�)�UDWLQJV��

%�� 0HWDO�%HOORZV�3DFNOHVV�([SDQVLRQ�-RLQWV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $GVFR�0DQXIDFWXULQJ�//&��
E�� $PHULFDQ�%2$��,QF��
F�� %DGJHU�,QGXVWULHV��,QF��
G�� ([SDQVLRQ�-RLQW�6\VWHPV��,QF��
H�� )OH[�+RVH�&R���,QF��
I�� )OH[LFUDIW�,QGXVWULHV��
J�� )OH[�3UHVVLRQ�/WG��
K�� )OH[�:HOG��,QF��
L�� )OR�)DE�LQF��
M�� +\VSDQ�3UHFLVLRQ�3URGXFWV��,QF��
N�� 0HWUDIOH[��,QF��
O�� 3URFR�3URGXFWV��,QF��
P�� 6HQLRU�)OH[RQLFV�3DWKZD\��
Q�� 7R]HQ�&RUSRUDWLRQ��
R�� 8QDIOH[��
S�� 8QLVRXUFH�0DQXIDFWXULQJ��,QF��
T�� 8QLYHUVDO�0HWDO�+RVH��D�VXEVLGLDU\�RI�+\VSDQ�3UHFLVLRQ�3URGXFWV��,QF��
U�� 8�6��%HOORZV��,QF��
V�� :DKOFR0HWURIOH[��
W�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUGV���$670�)������DQG�(-0$
V��6WDQGDUGV�RI�WKH�([SDQVLRQ�-RLQW�0DQXIDFWXUHUV�
$VVRFLDWLRQ��,QF���

��� 7\SH���&LUFXODU��FRUUXJDWHG�EHOORZV�ZLWK�H[WHUQDO�WLH�URGV��
��� 0LQLPXP�3UHVVXUH�5DWLQJ�������SVLJ�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� &RQILJXUDWLRQ���6LQJOH�MRLQW�FODVV�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� ([SDQVLRQ� -RLQWV� IRU�&RSSHU�7XELQJ�� �0XOWL�SO\�SKRVSKRU�EURQ]H� EHOORZV�� FRSSHU� SLSH�

HQGV��DQG�EUDVV�VKURXGV��

D�� (QG�&RQQHFWLRQV�IRU�&RSSHU�7XELQJ�136���DQG�6PDOOHU���6ROGHU�MRLQW��
E�� (QG�&RQQHFWLRQV�IRU�&RSSHU�7XELQJ�136�������WR�136�����6ROGHU�MRLQW��
F�� (QG�&RQQHFWLRQV�IRU�&RSSHU�7XELQJ�136���DQG�/DUJHU���)ODQJHG��
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���� *5229('�-2,17�(;3$16,21�-2,176�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� $QYLO�,QWHUQDWLRQDO��,QF��
��� 6KXUMRLQW�3LSLQJ�3URGXFWV��
��� 9LFWDXOLF�&RPSDQ\��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ�� � )DFWRU\�DVVHPEOHG� H[SDQVLRQ� MRLQW� PDGH� RI� VHYHUDO� JURRYHG�HQG� SLSH� QLSSOHV��
FRXSOLQJV��DQG�JURRYHG�MRLQWV��

&�� 6WDQGDUG���$::$�&�����IRU�JURRYHG�MRLQWV��

'�� 1LSSOHV���$670�$����$���0��6FKHGXOH�����7\SH�(�RU�6��VWHHO�SLSH�ZLWK�JURRYHG�HQGV��

(�� &RXSOLQJV�������IOH[LEOH�W\SH�IRU�VWHHO�SLSH�GLPHQVLRQV���,QFOXGH�IHUURXV�KRXVLQJ�VHFWLRQV��%XQD�
1��RU�(3'0�JDVNHW�VXLWDEOH�IRU�GLOXWHG�DFLG��DONDOLQH�IOXLGV��DQG�FROG�DQG�KRW�ZDWHU��DQG�EROWV�
DQG�QXWV��

���� $/,*10(17�*8,'(6�$1'�$1&+256�

$�� $OLJQPHQW�*XLGHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $GVFR�0DQXIDFWXULQJ�//&��
E�� $GYDQFHG�7KHUPDO�6\VWHPV��,QF��
F�� )OH[�+RVH�&R���,QF��
G�� )OH[LFUDIW�,QGXVWULHV��
H�� )OH[�:HOG��,QF��
I�� +\VSDQ�3UHFLVLRQ�3URGXFWV��,QF��
J�� 0HWUDIOH[��,QF��
K�� 6HQLRU�)OH[RQLFV�3DWKZD\��
L�� 8QLVRXUFH�0DQXIDFWXULQJ��,QF��
M�� 8�6��%HOORZV��,QF��
N�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ�� � 6WHHO�� IDFWRU\�IDEULFDWHG� DOLJQPHQW� JXLGH�� ZLWK� EROWHG� WZR�VHFWLRQ� RXWHU�
F\OLQGHU�DQG�EDVH�IRU�DWWDFKLQJ�WR�VWUXFWXUH��ZLWK�WZR�VHFWLRQ�JXLGLQJ�VSLGHU�IRU�EROWLQJ�WR�
SLSH��

%�� $QFKRU�0DWHULDOV��

��� 6WHHO�6KDSHV�DQG�3ODWHV���$670�$����$���0��
��� %ROWV�DQG�1XWV���$60(�%������RU�$670�$������VWHHO�KH[�KHDG��
��� :DVKHUV���$670�)������VWHHO��SODLQ��IODW�ZDVKHUV��
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��� 0HFKDQLFDO� )DVWHQHUV�� � ,QVHUW�ZHGJH�W\SH� VWXG� ZLWK� H[SDQVLRQ� SOXJ� DQFKRU� IRU� XVH� LQ�
KDUGHQHG� SRUWODQG� FHPHQW� FRQFUHWH�� ZLWK� WHQVLRQ� DQG� VKHDU� FDSDFLWLHV� DSSURSULDWH� IRU�
DSSOLFDWLRQ��

D�� 6WXG���7KUHDGHG��]LQF�FRDWHG�FDUERQ�VWHHO��
E�� ([SDQVLRQ�3OXJ���=LQF�FRDWHG�VWHHO��
F�� :DVKHU�DQG�1XW���=LQF�FRDWHG�VWHHO��

��� &KHPLFDO� )DVWHQHUV�� � ,QVHUW�W\SH�VWXG�� ERQGLQJ�V\VWHP� DQFKRU� IRU� XVH� ZLWK� KDUGHQHG�
SRUWODQG�FHPHQW�FRQFUHWH��ZLWK�WHQVLRQ�DQG�VKHDU�FDSDFLWLHV�DSSURSULDWH�IRU�DSSOLFDWLRQ��

D�� %RQGLQJ� 0DWHULDO�� � $670�&�����&����0�� 7\SH�,9�� *UDGH���� WZR�FRPSRQHQW�
HSR[\�UHVLQ�VXLWDEOH�IRU�VXUIDFH�WHPSHUDWXUH�RI�KDUGHQHG�FRQFUHWH�ZKHUH�IDVWHQHU�LV�
WR�EH�LQVWDOOHG��

E�� 6WXG�� � $670�$������ ]LQF�FRDWHG� FDUERQ� VWHHO� ZLWK� FRQWLQXRXV� WKUHDG� RQ� VWXG�
XQOHVV�RWKHUZLVH�LQGLFDWHG��

F�� :DVKHU�DQG�1XW���=LQF�FRDWHG�VWHHO��

3$57�����(;(&87,21�

���� (;3$16,21�-2,17�,167$//$7,21�

$�� ,QVWDOO�H[SDQVLRQ�MRLQWV�RI�VL]HV�PDWFKLQJ�VL]HV�RI�SLSLQJ�LQ�ZKLFK�WKH\�DUH�LQVWDOOHG��

%�� ,QVWDOO�PHWDO�EHOORZV�H[SDQVLRQ�MRLQWV�DFFRUGLQJ�WR�(-0$
V��6WDQGDUGV�RI� WKH�([SDQVLRQ�-RLQW�
0DQXIDFWXUHUV�$VVRFLDWLRQ��,QF���

&�� ,QVWDOO�UXEEHU�SDFNOHVV�H[SDQVLRQ�MRLQWV�DFFRUGLQJ�WR�)6$�10(-������

'�� ,QVWDOO�JURRYHG�MRLQW�H[SDQVLRQ�MRLQWV�WR�JURRYHG�HQG�VWHHO�SLSLQJ��

���� 3,3(�/223�$1'�6:,1*�&211(&7,21�,167$//$7,21�

$�� ,QVWDOO�SLSH�ORRSV�FROG�VSUXQJ�LQ�WHQVLRQ�RU�FRPSUHVVLRQ�DV�UHTXLUHG�WR�SDUWO\�DEVRUE�WHQVLRQ�RU�
FRPSUHVVLRQ�SURGXFHG�GXULQJ�DQWLFLSDWHG�FKDQJH�LQ�WHPSHUDWXUH��

%�� &RQQHFW�ULVHUV�DQG�EUDQFK�FRQQHFWLRQV�WR�PDLQV�ZLWK�DW�OHDVW�ILYH�SLSH�ILWWLQJV�LQFOXGLQJ�WHH�LQ�
PDLQ��

&�� &RQQHFW�ULVHUV�DQG�EUDQFK�FRQQHFWLRQV�WR�WHUPLQDO�XQLWV�ZLWK�DW�OHDVW�IRXU�SLSH�ILWWLQJV�LQFOXGLQJ�
WHH�LQ�ULVHU��

'�� &RQQHFW�PDLQV�DQG�EUDQFK�FRQQHFWLRQV�WR�WHUPLQDO�XQLWV�ZLWK�DW�OHDVW�IRXU�SLSH�ILWWLQJV�LQFOXGLQJ�
WHH�LQ�PDLQ��

���� $/,*10(17�*8,'(�$1'�$1&+25�,167$//$7,21�

$�� ,QVWDOO�DOLJQPHQW�JXLGHV�WR�JXLGH�H[SDQVLRQ�DQG�WR�DYRLG�HQG�ORDGLQJ�DQG�WRUVLRQDO�VWUHVV��
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%�� ,QVWDOO� RQH� JXLGH� RQ� HDFK� VLGH� RI�SLSH� H[SDQVLRQ� ILWWLQJV� DQG� ORRSV�� � ,QVWDOO� JXLGHV� QHDUHVW� WR�
H[SDQVLRQ�MRLQW�QRW�PRUH�WKDQ�IRXU�SLSH�GLDPHWHUV�IURP�H[SDQVLRQ�MRLQW��

&�� $WWDFK�JXLGHV�WR�SLSH�DQG�VHFXUH�JXLGHV�WR�EXLOGLQJ�VWUXFWXUH��

'�� ,QVWDOO�DQFKRUV�DW�ORFDWLRQV�WR�SUHYHQW�VWUHVVHV�IURP�H[FHHGLQJ�WKRVH�SHUPLWWHG�E\�$60(�%�����
DQG�WR�SUHYHQW�WUDQVIHU�RI�ORDGLQJ�DQG�VWUHVVHV�WR�FRQQHFWHG�HTXLSPHQW��

(�� $QFKRU�$WWDFKPHQWV��

��� $QFKRU�$WWDFKPHQW�WR�%ODFN�6WHHO�3LSH���$WWDFK�E\�ZHOGLQJ���&RPSO\�ZLWK�$60(�%�����
DQG� $60(� %RLOHU� DQG� 3UHVVXUH� 9HVVHO� &RGH�� � 6HFWLRQ�,;�� �:HOGLQJ� DQG� %UD]LQJ�
4XDOLILFDWLRQV���

��� $QFKRU�$WWDFKPHQW�WR�*DOYDQL]HG�6WHHO�3LSH���$WWDFK�ZLWK�SLSH�KDQJHUV���8VH�066�63�
����7\SH�����ULVHU�FODPS�ZHOGHG�WR�DQFKRU��

��� $QFKRU� $WWDFKPHQW� WR� &RSSHU� 7XELQJ�� � $WWDFK� ZLWK� SLSH� KDQJHUV�� � 8VH� 066�63�����
7\SH�����8�EROWV�EROWHG�WR�DQFKRU��

)�� )DEULFDWH� DQG� LQVWDOO� VWHHO� DQFKRUV� E\� ZHOGLQJ� VWHHO� VKDSHV�� SODWHV�� DQG� EDUV�� � &RPSO\� ZLWK�
$60(�%�����DQG�$:6�'����'���0��

��� $QFKRU�$WWDFKPHQW�WR�6WHHO�6WUXFWXUDO�0HPEHUV���$WWDFK�E\�ZHOGLQJ��
��� $QFKRU� $WWDFKPHQW� WR� &RQFUHWH� 6WUXFWXUDO� 0HPEHUV�� � $WWDFK� E\� IDVWHQHUV�� � )ROORZ�

IDVWHQHU�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

*�� 8VH�JURXW�WR�IRUP�IODW�EHDULQJ�VXUIDFHV�IRU�JXLGHV�DQG�DQFKRUV�DWWDFKHG�WR�FRQFUHWH��

(1'�2)�6(&7,21��������
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6(&7,21����������6/((9(6�$1'�6/((9(�6($/6�)25�3/80%,1*�3,3,1*�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 6OHHYHV��
��� 6WDFN�VOHHYH�ILWWLQJV��
��� 6OHHYH�VHDO�V\VWHPV��
��� 6OHHYH�VHDO�ILWWLQJV��
��� *URXW��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

3$57�����352'8&76�

���� 6/((9(6�

$�� &DVW�,URQ�:DOO�3LSHV�� �&DVW�RU� IDEULFDWHG�RI�FDVW�RU�GXFWLOH� LURQ�DQG�HTXLYDOHQW� WR�GXFWLOH�LURQ�
SUHVVXUH�SLSH��ZLWK�SODLQ�HQGV�DQG�LQWHJUDO�ZDWHUVWRS�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� *DOYDQL]HG�6WHHO�:DOO� 3LSHV�� �$670�$����$���0�� 6FKHGXOH�����ZLWK� SODLQ� HQGV� DQG�ZHOGHG�
VWHHO�FROODU��]LQF�FRDWHG��

&�� *DOYDQL]HG�6WHHO�3LSH� 6OHHYHV�� � $670�$����$���0�� 7\SH�(�� *UDGH�%�� 6FKHGXOH����� ]LQF�
FRDWHG��ZLWK�SODLQ�HQGV��

'�� 39&�3LSH�6OHHYHV���$670�'�������6FKHGXOH�����

(�� *DOYDQL]HG�6WHHO�6KHHW� 6OHHYHV�� � �������LQFK� PLQLPXP� WKLFNQHVV�� URXQG� WXEH� FORVHG� ZLWK�
ZHOGHG�ORQJLWXGLQDO�MRLQW��

)�� 0ROGHG�3(� RU� �33� 6OHHYHV�� � 5HPRYDEOH�� WDSHUHG�FXS� VKDSHG�� DQG� VPRRWK� RXWHU� VXUIDFH�ZLWK�
QDLOLQJ�IODQJH�IRU�DWWDFKLQJ�WR�ZRRGHQ�IRUPV��

*�� 0ROGHG�39&�6OHHYHV���:LWK�QDLOLQJ�IODQJH�IRU�DWWDFKLQJ�WR�ZRRGHQ�IRUPV��
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6/((9(6�$1'�6/((9(�6($/6�)25�3/80%,1*�3,3,1* ������ � �

���� 67$&.�6/((9(�),77,1*6�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� 6PLWK��-D\�5��0IJ��&R��
��� =XUQ�6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��=XUQ�3OXPELQJ�3URGXFWV�*URXS��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ�� �0DQXIDFWXUHG��FDVW�LURQ�VOHHYH�ZLWK� LQWHJUDO�FODPSLQJ�IODQJH�� � ,QFOXGH�FODPSLQJ�
ULQJ��EROWV��DQG�QXWV�IRU�PHPEUDQH�IODVKLQJ��

��� 8QGHUGHFN�&ODPS���&ODPSLQJ�ULQJ�ZLWK�VHWVFUHZV��

���� 6/((9(�6($/�6<67(06�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� $GYDQFH�3URGXFWV�	�6\VWHPV��,QF��
��� &$/3,&2��,QF��
��� 0HWUDIOH[�&RPSDQ\��7KH���
��� 3LSHOLQH�6HDO�DQG�,QVXODWRU��,QF��
��� 3URFR�3URGXFWV��,QF��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ�� � 0RGXODU� VHDOLQJ�HOHPHQW� XQLW�� GHVLJQHG� IRU� ILHOG� DVVHPEO\�� IRU� ILOOLQJ� DQQXODU�
VSDFH�EHWZHHQ�SLSLQJ�DQG�VOHHYH��

��� 6HDOLQJ�(OHPHQWV���(3'0�UXEEHU�LQWHUORFNLQJ�OLQNV�VKDSHG�WR�ILW�VXUIDFH�RI�SLSH���,QFOXGH�
W\SH�DQG�QXPEHU�UHTXLUHG�IRU�SLSH�PDWHULDO�DQG�VL]H�RI�SLSH��

��� 3UHVVXUH�3ODWHV���6WDLQOHVV�VWHHO��
��� &RQQHFWLQJ�%ROWV�DQG�1XWV���6WDLQOHVV�VWHHO�RI�OHQJWK�UHTXLUHG�WR�VHFXUH�SUHVVXUH�SODWHV�WR�

VHDOLQJ�HOHPHQWV��

���� 6/((9(�6($/�),77,1*6�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� 3UHVHDOHG�6\VWHPV��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ�� � 0DQXIDFWXUHG� SODVWLF�� VOHHYH�W\SH�� ZDWHUVWRS� DVVHPEO\� PDGH� IRU� LPEHGGLQJ� LQ�
FRQFUHWH�VODE�RU�ZDOO���8QLW�KDV�SODVWLF�RU�UXEEHU�ZDWHUVWRS�FROODU�ZLWK�FHQWHU�RSHQLQJ�WR�PDWFK�
SLSLQJ�2'��
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6/((9(6�$1'�6/((9(�6($/6�)25�3/80%,1*�3,3,1* ������ � �

���� *5287�

$�� 6WDQGDUG�� � $670�&������&�����0�� *UDGH�%�� SRVW�KDUGHQLQJ� DQG� YROXPH�DGMXVWLQJ�� GU\��
K\GUDXOLF�FHPHQW�JURXW��

%�� &KDUDFWHULVWLFV���1RQVKULQN��UHFRPPHQGHG�IRU�LQWHULRU�DQG�H[WHULRU�DSSOLFDWLRQV��

&�� 'HVLJQ�0L[��������SVL�����GD\�FRPSUHVVLYH�VWUHQJWK��

'�� 3DFNDJLQJ���3UHPL[HG�DQG�IDFWRU\�SDFNDJHG��

3$57�����(;(&87,21�

���� 6/((9(�,167$//$7,21�

$�� ,QVWDOO�VOHHYHV�IRU�SLSLQJ�SDVVLQJ�WKURXJK�SHQHWUDWLRQV�LQ�IORRUV��SDUWLWLRQV��URRIV��DQG�ZDOOV��

%�� )RU� VOHHYHV� WKDW�ZLOO� KDYH� VOHHYH�VHDO� V\VWHP� LQVWDOOHG�� VHOHFW� VOHHYHV� RI� VL]H� ODUJH� HQRXJK� WR�
SURYLGH���LQFK�DQQXODU�FOHDU�VSDFH�EHWZHHQ�SLSLQJ�DQG�FRQFUHWH�VODEV�DQG�ZDOOV��

��� 6OHHYHV�DUH�QRW�UHTXLUHG�IRU�FRUH�GULOOHG�KROHV��

&�� ,QVWDOO�VOHHYHV�LQ�FRQFUHWH�IORRUV��FRQFUHWH�URRI�VODEV��DQG�FRQFUHWH�ZDOOV�DV�QHZ�VODEV�DQG�ZDOOV�
DUH�FRQVWUXFWHG��

��� 3HUPDQHQW� VOHHYHV� DUH� QRW� UHTXLUHG� IRU� KROHV� LQ� VODEV� IRUPHG� E\� PROGHG�3(� RU� �33�
VOHHYHV��

��� &XW�VOHHYHV�WR�OHQJWK�IRU�PRXQWLQJ�IOXVK�ZLWK�ERWK�VXUIDFHV��

D�� ([FHSWLRQ�� � ([WHQG� VOHHYHV� LQVWDOOHG� LQ� IORRUV� RI�PHFKDQLFDO� HTXLSPHQW� DUHDV� RU�
RWKHU�ZHW�DUHDV���LQFKHV�DERYH�ILQLVKHG�IORRU�OHYHO��

��� 8VLQJ� JURXW�� VHDO� WKH� VSDFH� RXWVLGH� RI� VOHHYHV� LQ� VODEV� DQG� ZDOOV� ZLWKRXW� VOHHYH�VHDO�
V\VWHP��

'�� ,QVWDOO�VOHHYHV�IRU�SLSHV�SDVVLQJ�WKURXJK�LQWHULRU�SDUWLWLRQV��

��� &XW�VOHHYHV�WR�OHQJWK�IRU�PRXQWLQJ�IOXVK�ZLWK�ERWK�VXUIDFHV��
��� ,QVWDOO� VOHHYHV� WKDW� DUH� ODUJH� HQRXJK� WR� SURYLGH� ����LQFK� DQQXODU� FOHDU� VSDFH� EHWZHHQ�

VOHHYH�DQG�SLSH�RU�SLSH�LQVXODWLRQ��
��� 6HDO� DQQXODU� VSDFH� EHWZHHQ� VOHHYH� DQG� SLSLQJ� RU� SLSLQJ� LQVXODWLRQ�� XVH� MRLQW� VHDODQWV�

DSSURSULDWH�IRU�VL]H��GHSWK��DQG�ORFDWLRQ�RI�MRLQW���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�VHDODQWV�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��-RLQW�6HDODQWV���

(�� )LUH�%DUULHU�3HQHWUDWLRQV���0DLQWDLQ�LQGLFDWHG�ILUH�UDWLQJ�RI�ZDOOV��SDUWLWLRQV��FHLOLQJV��DQG�IORRUV�
DW�SLSH�SHQHWUDWLRQV���6HDO�SLSH�SHQHWUDWLRQV�ZLWK�ILUHVWRS�PDWHULDOV���&RPSO\�ZLWK�UHTXLUHPHQWV�
IRU�ILUHVWRSSLQJ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��3HQHWUDWLRQ�)LUHVWRSSLQJ���
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���� 67$&.�6/((9(�),77,1*�,167$//$7,21�

$�� ,QVWDOO�VWDFN�VOHHYH�ILWWLQJV�LQ�QHZ�VODEV�DV�VODEV�DUH�FRQVWUXFWHG��

��� ,QVWDOO� ILWWLQJV� WKDW� DUH� ODUJH� HQRXJK� WR� SURYLGH� ����LQFK� DQQXODU� FOHDU� VSDFH� EHWZHHQ�
VOHHYH�DQG�SLSH�RU�SLSH�LQVXODWLRQ��

��� 6HFXUH� IODVKLQJ� EHWZHHQ� FODPSLQJ� IODQJHV� IRU� SLSHV� SHQHWUDWLQJ� IORRUV�ZLWK�PHPEUDQH�
ZDWHUSURRILQJ�� �&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�IODVKLQJ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ�
�6KHHW�0HWDO�)ODVKLQJ�DQG�7ULP���

��� ,QVWDOO� VHFWLRQ� RI� FDVW�LURQ� VRLO� SLSH� WR� H[WHQG� VOHHYH� WR� �� LQFKHV� DERYH� ILQLVKHG� IORRU�
OHYHO��

��� ([WHQG� FDVW�LURQ� VOHHYH� ILWWLQJV� EHORZ� IORRU� VODE� DV� UHTXLUHG� WR� VHFXUH� FODPSLQJ� ULQJ� LI�
ULQJ�LV�VSHFLILHG��

��� 8VLQJ�JURXW��VHDO�WKH�VSDFH�DURXQG�RXWVLGH�RI�VWDFN�VOHHYH�ILWWLQJV��

%�� )LUH�%DUULHU� 3HQHWUDWLRQV�� �0DLQWDLQ� LQGLFDWHG� ILUH� UDWLQJ� RI� IORRUV� DW� SLSH� SHQHWUDWLRQV�� � 6HDO�
SLSH�SHQHWUDWLRQV�ZLWK�ILUHVWRS�PDWHULDOV���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�ILUHVWRSSLQJ�VSHFLILHG�
LQ�'LYLVLRQ����6HFWLRQ��3HQHWUDWLRQ�)LUHVWRSSLQJ���

���� 6/((9(�6($/�6<67(0�,167$//$7,21�

$�� ,QVWDOO� VOHHYH�VHDO� V\VWHPV� LQ� VOHHYHV� LQ� H[WHULRU� FRQFUHWH�ZDOOV� DQG� VODEV�RQ�JUDGH� DW� VHUYLFH�
SLSLQJ�HQWULHV�LQWR�EXLOGLQJ��

%�� 6HOHFW�W\SH��VL]H��DQG�QXPEHU�RI�VHDOLQJ�HOHPHQWV�UHTXLUHG�IRU�SLSLQJ�PDWHULDO�DQG�VL]H�DQG�IRU�
VOHHYH� ,'� RU� KROH� VL]H�� � 3RVLWLRQ� SLSLQJ� LQ� FHQWHU� RI� VOHHYH�� � &HQWHU� SLSLQJ� LQ� SHQHWUDWLRQ��
DVVHPEOH� VOHHYH�VHDO� V\VWHP� FRPSRQHQWV�� DQG� LQVWDOO� LQ� DQQXODU� VSDFH� EHWZHHQ� SLSLQJ� DQG�
VOHHYH���7LJKWHQ�EROWV�DJDLQVW�SUHVVXUH�SODWHV�WKDW�FDXVH�VHDOLQJ�HOHPHQWV�WR�H[SDQG�DQG�PDNH�D�
ZDWHUWLJKW�VHDO��

���� 6/((9(�6($/�),77,1*�,167$//$7,21�

$�� ,QVWDOO�VOHHYH�VHDO�ILWWLQJV�LQ�QHZ�ZDOOV�DQG�VODEV�DV�WKH\�DUH�FRQVWUXFWHG��

%�� $VVHPEOH� ILWWLQJ� FRPSRQHQWV� RI� OHQJWK� WR� EH� IOXVK� ZLWK� ERWK� VXUIDFHV� RI� FRQFUHWH� VODEV� DQG�
ZDOOV���3RVLWLRQ�ZDWHUVWRS�IODQJH�WR�EH�FHQWHUHG�LQ�FRQFUHWH�VODE�RU�ZDOO��

&�� 6HFXUH�QDLOLQJ�IODQJHV�WR�FRQFUHWH�IRUPV��

'�� 8VLQJ�JURXW��VHDO�WKH�VSDFH�DURXQG�RXWVLGH�RI�VOHHYH�VHDO�ILWWLQJV��

���� 6/((9(�$1'�6/((9(�6($/�6&+('8/(�

$�� 8VH�VOHHYHV�DQG�VOHHYH�VHDOV�IRU�WKH�IROORZLQJ�SLSLQJ�SHQHWUDWLRQ�DSSOLFDWLRQV��

��� ([WHULRU�&RQFUHWH�:DOOV�DERYH�*UDGH��

D�� 3LSLQJ�6PDOOHU�7KDQ�136���6OHHYH�VHDO�ILWWLQJV��
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E�� 3LSLQJ�136���DQG�/DUJHU���*DOYDQL]HG�VWHHO�SLSH�VOHHYHV��

��� ([WHULRU�&RQFUHWH�:DOOV�EHORZ�*UDGH��

D�� 3LSLQJ� 6PDOOHU� 7KDQ� 136���� � *DOYDQL]HG�VWHHO�SLSH� VOHHYHV� ZLWK� VOHHYH�VHDO�
V\VWHP��

��� 6HOHFW�VOHHYH�VL]H�WR�DOORZ�IRU���LQFK�DQQXODU�FOHDU�VSDFH�EHWZHHQ�SLSLQJ�DQG�
VOHHYH�IRU�LQVWDOOLQJ�VOHHYH�VHDO�V\VWHP��

E�� 3LSLQJ�136���DQG�/DUJHU���*DOYDQL]HG�VWHHO�SLSH�VOHHYHV�ZLWK�VOHHYH�VHDO�V\VWHP��

��� 6HOHFW�VOHHYH�VL]H�WR�DOORZ�IRU���LQFK�DQQXODU�FOHDU�VSDFH�EHWZHHQ�SLSLQJ�DQG�
VOHHYH�IRU�LQVWDOOLQJ�VOHHYH�VHDO�V\VWHP��

��� &RQFUHWH�6ODEV�RQ�*UDGH��

D�� 3LSLQJ� 6PDOOHU� 7KDQ� 136���� � *DOYDQL]HG�VWHHO�SLSH� VOHHYHV� ZLWK� VOHHYH�VHDO�
V\VWHP��

��� 6HOHFW�VOHHYH�VL]H�WR�DOORZ�IRU���LQFK�DQQXODU�FOHDU�VSDFH�EHWZHHQ�SLSLQJ�DQG�
VOHHYH�IRU�LQVWDOOLQJ�VOHHYH�VHDO�V\VWHP��

E�� 3LSLQJ�136���DQG�/DUJHU���*DOYDQL]HG�VWHHO�SLSH�VOHHYHV�ZLWK�VOHHYH�VHDO�V\VWHP��

��� 6HOHFW�VOHHYH�VL]H�WR�DOORZ�IRU���LQFK�DQQXODU�FOHDU�VSDFH�EHWZHHQ�SLSLQJ�DQG�
VOHHYH�IRU�LQVWDOOLQJ�VOHHYH�VHDO�V\VWHP��

��� ,QWHULRU�3DUWLWLRQV��

D�� 3LSLQJ�6PDOOHU�7KDQ�136�����*DOYDQL]HG�VWHHO�SLSH�VOHHYHV��

(1'�2)�6(&7,21��������
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6(&7,21����������(6&87&+(216�)25�3/80%,1*�3,3,1*�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� (VFXWFKHRQV��
��� )ORRU�SODWHV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

3$57�����352'8&76�

���� (6&87&+(216�

$�� 2QH�3LHFH��&DVW�%UDVV�7\SH���:LWK�SROLVKHG��FKURPH�SODWHG�DQG�URXJK�EUDVV�ILQLVK�DQG�VHWVFUHZ�
IDVWHQHU��

%�� 2QH�3LHFH��'HHS�3DWWHUQ�7\SH�� �'HHS�GUDZQ��ER[�VKDSHG�EUDVV�ZLWK�FKURPH�SODWHG�ILQLVK�DQG�
VSULQJ�FOLS�IDVWHQHUV��

&�� 2QH�3LHFH��6WDPSHG�6WHHO�7\SH���:LWK�FKURPH�SODWHG�ILQLVK�DQG�VSULQJ�FOLS�IDVWHQHUV��

'�� 6SOLW�&DVWLQJ� %UDVV� 7\SH�� � :LWK� SROLVKHG�� FKURPH�SODWHG� DQG� URXJK�EUDVV� ILQLVK� DQG� ZLWK�
FRQFHDOHG�KLQJH�DQG�VHWVFUHZ��

(�� 6SOLW�3ODWH�� 6WDPSHG�6WHHO� 7\SH�� � :LWK� FKURPH�SODWHG� ILQLVK�� FRQFHDOHG� DQG� H[SRVHG�ULYHW�
KLQJH��DQG�VSULQJ�FOLS�IDVWHQHUV��

���� )/225�3/$7(6�

$�� 2QH�3LHFH�)ORRU�3ODWHV���&DVW�LURQ�IODQJH�ZLWK�KROHV�IRU�IDVWHQHUV��

%�� 6SOLW�&DVWLQJ�)ORRU�3ODWHV���&DVW�EUDVV�ZLWK�FRQFHDOHG�KLQJH��
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$�� ,QVWDOO�HVFXWFKHRQV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�ZDOOV��FHLOLQJV��DQG�ILQLVKHG�IORRUV��

%�� ,QVWDOO�HVFXWFKHRQV�ZLWK�,'�WR�FORVHO\�ILW�DURXQG�SLSH�� WXEH��DQG� LQVXODWLRQ�RI� LQVXODWHG�SLSLQJ�
DQG�ZLWK�2'�WKDW�FRPSOHWHO\�FRYHUV�RSHQLQJ��

��� (VFXWFKHRQV�IRU�1HZ�3LSLQJ��

D�� 3LSLQJ�ZLWK�)LWWLQJ�RU�6OHHYH�3URWUXGLQJ�IURP�:DOO���2QH�SLHFH��GHHS�SDWWHUQ�W\SH��
E�� &KURPH�3ODWHG� 3LSLQJ�� � 2QH�SLHFH�� FDVW�EUDVV�RU� VSOLW�FDVWLQJ� EUDVV� W\SH� ZLWK�

SROLVKHG��FKURPH�SODWHG�ILQLVK��
F�� ,QVXODWHG�3LSLQJ�� �2QH�SLHFH��VWDPSHG�VWHHO� W\SH�RU�VSOLW�SODWH��VWDPSHG�VWHHO� W\SH�

ZLWK�FRQFHDOHG�KLQJH��
G�� %DUH�3LSLQJ�DW�:DOO�DQG�)ORRU�3HQHWUDWLRQV� LQ�)LQLVKHG�6SDFHV�� �2QH�SLHFH��FDVW�

EUDVV�W\SH�ZLWK�SROLVKHG��FKURPH�SODWHG�ILQLVK��
H�� %DUH� 3LSLQJ� DW� :DOO� DQG� )ORRU� 3HQHWUDWLRQV� LQ� )LQLVKHG� 6SDFHV�� � 2QH�SLHFH��

VWDPSHG�VWHHO�W\SH�RU�VSOLW�SODWH��VWDPSHG�VWHHO�W\SH�ZLWK�FRQFHDOHG�KLQJH��
I�� %DUH� 3LSLQJ� DW� &HLOLQJ� 3HQHWUDWLRQV� LQ� )LQLVKHG� 6SDFHV�� � 2QH�SLHFH�� FDVW�EUDVV��

W\SH�ZLWK�SROLVKHG��FKURPH�SODWHG�ILQLVK��
J�� %DUH�3LSLQJ�DW�&HLOLQJ�3HQHWUDWLRQV�LQ�)LQLVKHG�6SDFHV���2QH�SLHFH��VWDPSHG�VWHHO�

W\SH�RU�VSOLW�SODWH��VWDPSHG�VWHHO�W\SH�ZLWK�FRQFHDOHG�KLQJH��
K�� %DUH�3LSLQJ� LQ�8QILQLVKHG�6HUYLFH�6SDFHV�� �2QH�SLHFH�� FDVW�EUDVV�RU� VSOLW�FDVWLQJ�

EUDVV�W\SH�ZLWK�URXJK�EUDVV�ILQLVK��
L�� %DUH�3LSLQJ�LQ�8QILQLVKHG�6HUYLFH�6SDFHV���2QH�SLHFH��VWDPSHG�VWHHO�W\SH�RU�VSOLW�

SODWH��VWDPSHG�VWHHO�W\SH�ZLWK�FRQFHDOHG�KLQJH��
M�� %DUH�3LSLQJ�LQ�(TXLSPHQW�5RRPV���2QH�SLHFH��FDVW�EUDVV�RU�VSOLW�FDVWLQJ�EUDVV�W\SH�

ZLWK�URXJK�EUDVV�ILQLVK��
N�� %DUH� 3LSLQJ� LQ� (TXLSPHQW� 5RRPV�� � 2QH�SLHFH�� VWDPSHG�VWHHO� W\SH�RU� VSOLW�SODWH��

VWDPSHG�VWHHO�W\SH�ZLWK�FRQFHDOHG�KLQJH��

&�� ,QVWDOO�IORRU�SODWHV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�HTXLSPHQW�URRP�IORRUV��

'�� ,QVWDOO�IORRU�SODWHV�ZLWK�,'�WR�FORVHO\�ILW�DURXQG�SLSH��WXEH��DQG�LQVXODWLRQ�RI�SLSLQJ�DQG�ZLWK�2'�
WKDW�FRPSOHWHO\�FRYHUV�RSHQLQJ��

��� 1HZ�3LSLQJ���2QH�SLHFH��IORRU�SODWH�W\SH��
��� ([LVWLQJ�3LSLQJ���6SOLW�FDVWLQJ��IORRU�SODWH�W\SH��

���� ),(/'�48$/,7<�&21752/�

$�� 5HSODFH�EURNHQ�DQG�GDPDJHG�HVFXWFKHRQV�DQG�IORRU�SODWHV�XVLQJ�QHZ�PDWHULDOV��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� %LPHWDOOLF�DFWXDWHG�WKHUPRPHWHUV��
��� )LOOHG�V\VWHP�WKHUPRPHWHUV��
��� /LTXLG�LQ�JODVV�WKHUPRPHWHUV��
��� 7KHUPRZHOOV��
��� 3UHVVXUH�JDJHV��
��� *DJH�DWWDFKPHQWV��
��� 7HVW�SOXJV��
��� 7HVW�SOXJ�NLWV��
��� 6LJKW�IORZ�LQGLFDWRUV��

%�� 5HODWHG�6HFWLRQV��

��� 'LYLVLRQ����6HFWLRQ��:HW�3LSH�6SULQNOHU�6\VWHPV��IRU�ILUH�SURWHFWLRQ�SUHVVXUH�JDJHV��
��� 'LYLVLRQ����6HFWLRQ�³3UHDFWLRQ�6SULQNOHU�6\VWHPV´�IRU�ILUH�SURWHFWLRQ�SUHVVXUH�JDJHV��
��� 'LYLVLRQ����6HFWLRQ���'RPHVWLF�:DWHU�3LSLQJ��IRU�ZDWHU�PHWHUV�LQVLGH�WKH�EXLOGLQJ��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

���� ,1)250$7,21$/�68%0,77$/6�

$�� 3URGXFW�&HUWLILFDWHV���)RU�HDFK�W\SH�RI�PHWHU�DQG�JDJH��IURP�PDQXIDFWXUHU��

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� 'DWD�� � )RU� PHWHUV� DQG� JDJHV� WR� LQFOXGH� LQ� RSHUDWLRQ� DQG�
PDLQWHQDQFH�PDQXDOV��
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3$57�����352'8&76�

���� %,0(7$//,&�$&78$7('�7+(5020(7(56�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� $VKFURIW�,QF��
��� (UQVW�)ORZ�,QGXVWULHV��
��� 0DUVK�%HOORIUDP��
��� 0LOMRFR�&RUSRUDWLRQ��
��� 1DQPDF�&RUSRUDWLRQ��
��� 1RVKRN��
��� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
��� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
��� 7HO�7UX�0DQXIDFWXULQJ�&RPSDQ\��
���� 7UHULFH��+��2��&R��
���� :DWWV�5HJXODWRU�&R���D�GLY��RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
���� :HLVV�,QVWUXPHQWV��,QF��
���� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
���� :LQWHUV�,QVWUXPHQWV���8�6��
���� 2U�DSSURYHG�HTXDO��

%�� 6WDQGDUG���$60(�%��������

&�� &DVH���/LTXLG�ILOOHG�DQG�VHDOHG�W\SH��VWDLQOHVV�VWHHO�ZLWK���LQFK�QRPLQDO�GLDPHWHU��

'�� 'LDO���1RQUHIOHFWLYH�DOXPLQXP�ZLWK�SHUPDQHQWO\�HWFKHG�VFDOH�PDUNLQJV�DQG�VFDOHV�LQ�GHJ�)��

(�� &RQQHFWRU� 7\SH�� � 8QLRQ� MRLQW�� DGMXVWDEOH� DQJOH�� ULJLG�� EDFN�� DQG� ULJLG�� ERWWRP� W\SH�� ZLWK�
XQLILHG�LQFK�VFUHZ�WKUHDGV��

)�� &RQQHFWRU�6L]H�������LQFK��ZLWK�$60(�%����VFUHZ�WKUHDGV��

*�� 6WHP��������RU�������LQFK�LQ�GLDPHWHU��VWDLQOHVV�VWHHO��

+�� :LQGRZ���3ODLQ�JODVV�RU�SODVWLF��

,�� 5LQJ���6WDLQOHVV�VWHHO��

-�� (OHPHQW���%LPHWDO�FRLO��

.�� 3RLQWHU���'DUN�FRORUHG�PHWDO��

/�� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH��

���� ),//('�6<67(0�7+(5020(7(56�

$�� 'LUHFW�0RXQWHG��0HWDO�&DVH��9DSRU�$FWXDWHG�7KHUPRPHWHUV��
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��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $VKFURIW�,QF��
E�� 0DUVK�%HOORIUDP��
F�� 0LOMRFR�&RUSRUDWLRQ��
G�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
H�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
I�� 7UHULFH��+��2��&R��
J�� :HLVV�,QVWUXPHQWV��,QF��
K�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH���6HDOHG�W\SH��FDVW�DOXPLQXP�RU�GUDZQ�VWHHO����LQFK�QRPLQDO�GLDPHWHU��
��� (OHPHQW���%RXUGRQ�WXEH�RU�RWKHU�W\SH�RI�SUHVVXUH�HOHPHQW��
��� 0RYHPHQW�� �0HFKDQLFDO��GDPSHQLQJ�W\SH��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�

WR�SRLQWHU��
��� 'LDO�� � 1RQUHIOHFWLYH� DOXPLQXP� ZLWK� SHUPDQHQWO\� HWFKHG� VFDOH� PDUNLQJV� JUDGXDWHG� LQ�

GHJ�)��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 5LQJ���6WDLQOHVV�VWHHO��
���� &RQQHFWRU�7\SH�V����8QLRQ�MRLQW��DGMXVWDEOH������GHJUHHV�LQ�YHUWLFDO�SODQH������GHJUHHV�LQ�

KRUL]RQWDO�SODQH��ZLWK�ORFNLQJ�GHYLFH��ZLWK�$60(�%����VFUHZ�WKUHDGV��
���� 7KHUPDO�6\VWHP���/LTXLG�ILOOHG�EXOE�LQ�FRSSHU�SODWHG�VWHHO��DOXPLQXP��RU�EUDVV�VWHP�DQG�

RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��

D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH��

%�� 'LUHFW�0RXQWHG��3ODVWLF�&DVH��9DSRU�$FWXDWHG�7KHUPRPHWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $VKFURIW�,QF��
E�� 0LOMRFR�&RUSRUDWLRQ��
F�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH���6HDOHG�W\SH��PHWDO����LQFK�QRPLQDO�GLDPHWHU��
��� (OHPHQW���%RXUGRQ�WXEH�RU�RWKHU�W\SH�RI�SUHVVXUH�HOHPHQW��
��� 0RYHPHQW���0HFKDQLFDO��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�WR�SRLQWHU��
��� 'LDO�� � 1RQUHIOHFWLYH� DOXPLQXP� ZLWK� SHUPDQHQWO\� HWFKHG� VFDOH� PDUNLQJV� JUDGXDWHG� LQ�

GHJ�)��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 5LQJ���0HWDO��
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���� &RQQHFWRU�7\SH�V����8QLRQ�MRLQW��DGMXVWDEOH������GHJUHHV�LQ�YHUWLFDO�SODQH������GHJUHHV�LQ�
KRUL]RQWDO�SODQH��ZLWK�ORFNLQJ�GHYLFH��ZLWK�$60(�%����VFUHZ�WKUHDGV��

���� 7KHUPDO�6\VWHP���/LTXLG�ILOOHG�EXOE�LQ�FRSSHU�SODWHG�VWHHO��DOXPLQXP��RU�EUDVV�VWHP�DQG�
RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��

D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH��

&�� 5HPRWH�0RXQWHG��0HWDO�&DVH��9DSRU�$FWXDWHG�7KHUPRPHWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $0(7(.��,QF���8�6��*DXJH��
E�� $VKFURIW�,QF��
F�� 0DUVK�%HOORIUDP��
G�� 0LOMRFR�&RUSRUDWLRQ��
H�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
I�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
J�� 7UHULFH��+��2��&R��
K�� :HLVV�,QVWUXPHQWV��,QF��
L�� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
M�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH�� � 6HDOHG� W\SH�� FDVW� DOXPLQXP� RU� GUDZQ� VWHHO�� ��LQFK� QRPLQDO� GLDPHWHU�ZLWK� EDFN�

IODQJH�DQG�KROHV�IRU�SDQHO�PRXQWLQJ��
��� (OHPHQW���%RXUGRQ�WXEH�RU�RWKHU�W\SH�RI�SUHVVXUH�HOHPHQW��
��� 0RYHPHQW���0HFKDQLFDO��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�WR�SRLQWHU��
��� 'LDO�� � 1RQUHIOHFWLYH� DOXPLQXP� ZLWK� SHUPDQHQWO\� HWFKHG� VFDOH� PDUNLQJV� JUDGXDWHG� LQ�

GHJ�)��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 5LQJ���0HWDO��
���� &RQQHFWRU�7\SH�V����8QLRQ�MRLQW��EDFN��ZLWK�$60(�%����VFUHZ�WKUHDGV��
���� 7KHUPDO�6\VWHP���/LTXLG�ILOOHG�EXOE�LQ�FRSSHU�SODWHG�VWHHO��DOXPLQXP��RU�EUDVV�VWHP�DQG�

RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��

D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH��

'�� 5HPRWH�0RXQWHG��3ODVWLF�&DVH��9DSRU�$FWXDWHG�7KHUPRPHWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $0(7(.��,QF���8�6��*DXJH��
E�� $VKFURIW�,QF��
F�� 0LOMRFR�&RUSRUDWLRQ��
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G�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
H�� 7UHULFH��+��2��&R��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH�� �6HDOHG�W\SH��SODVWLF��������LQFK�QRPLQDO�GLDPHWHU�ZLWK�EDFN�IODQJH�DQG�KROHV�IRU�

SDQHO�PRXQWLQJ��
��� (OHPHQW���%RXUGRQ�WXEH�RU�RWKHU�W\SH�RI�SUHVVXUH�HOHPHQW��
��� 0RYHPHQW���0HFKDQLFDO��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�WR�SRLQWHU��
��� 'LDO�� � 1RQUHIOHFWLYH� DOXPLQXP� ZLWK� SHUPDQHQWO\� HWFKHG� VFDOH� PDUNLQJV� JUDGXDWHG� LQ�

GHJ�)��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 5LQJ���0HWDO�RU�SODVWLF��
���� &RQQHFWRU�7\SH�V����8QLRQ�MRLQW��WKUHDGHG��EDFN��ZLWK�$60(�%����VFUHZ�WKUHDGV��
���� 7KHUPDO�6\VWHP���/LTXLG�ILOOHG�EXOE�LQ�FRSSHU�SODWHG�VWHHO��DOXPLQXP��RU�EUDVV�VWHP�DQG�

RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��

D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH�RU�RQH�VFDOH�GLYLVLRQ��WR�D�PD[LPXP�RI�
����SHUFHQW�RI�VFDOH�UDQJH��

���� /,48,'�,1�*/$66�7+(5020(7(56�

$�� 0HWDO�&DVH��&RPSDFW�6W\OH��/LTXLG�LQ�*ODVV�7KHUPRPHWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 7UHULFH��+��2��&R��
E�� :LQWHUV�,QVWUXPHQWV��
F�� )LVFKHU�6FLHQWLILF��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH���&DVW�DOXPLQXP����LQFK�QRPLQDO�VL]H��
��� &DVH�)RUP���%DFN�DQJOH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 7XEH���*ODVV�ZLWK�PDJQLI\LQJ�OHQV�DQG�EOXH�RU�UHG�RUJDQLF�OLTXLG��
��� 7XEH� %DFNJURXQG�� � 1RQUHIOHFWLYH� DOXPLQXP� ZLWK� SHUPDQHQWO\� HWFKHG� VFDOH� PDUNLQJV�

JUDGXDWHG�LQ�GHJ�)��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 6WHP���$OXPLQXP�RU�EUDVV�DQG�RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��

D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

��� &RQQHFWRU�������LQFK��ZLWK�$60(�%����VFUHZ�WKUHDGV��
���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH�RU�RQH�VFDOH�GLYLVLRQ��WR�D�PD[LPXP�RI�

����SHUFHQW�RI�VFDOH�UDQJH��
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%�� 3ODVWLF�&DVH��&RPSDFW�6W\OH��/LTXLG�LQ�*ODVV�7KHUPRPHWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )OR�)DE�,QF��
E�� 0LOMRFR�&RUSRUDWLRQ��
F�� 7HO�7UX�0DQXIDFWXULQJ�&RPSDQ\��
G�� :DWWV�5HJXODWRU�&R���D�GLY��RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
H�� :HLVV�,QVWUXPHQWV��,QF��
I�� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH���3ODVWLF����LQFK�QRPLQDO�VL]H��
��� &DVH�)RUP���%DFN�DQJOH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 7XEH���*ODVV�ZLWK�PDJQLI\LQJ�OHQV�DQG�EOXH�RU�UHG�RUJDQLF�OLTXLG��
��� 7XEH�%DFNJURXQG�� �1RQUHIOHFWLYH�ZLWK�SHUPDQHQWO\�HWFKHG�VFDOH�PDUNLQJV�JUDGXDWHG� LQ�

GHJ�)��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 6WHP���$OXPLQXP�RU�EUDVV�DQG�RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��

D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

��� &RQQHFWRU�������LQFK��ZLWK�$60(�%����VFUHZ�WKUHDGV��
���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH�RU�RQH�VFDOH�GLYLVLRQ��WR�D�PD[LPXP�RI�

����SHUFHQW�RI�VFDOH�UDQJH��

&�� 0HWDO�&DVH��,QGXVWULDO�6W\OH��/LTXLG�LQ�*ODVV�7KHUPRPHWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� )OR�)DE�,QF��
E�� 0LOMRFR�&RUSRUDWLRQ��
F�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
G�� 7HO�7UX�0DQXIDFWXULQJ�&RPSDQ\��
H�� 7UHULFH��+��2��&R��
I�� :HLVV�,QVWUXPHQWV��,QF��
J�� :LQWHUV�,QVWUXPHQWV���8�6��
K�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH���&DVW�DOXPLQXP����LQFK�QRPLQDO�VL]H�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� &DVH�)RUP���$GMXVWDEOH�DQJOH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 7XEH���*ODVV�ZLWK�PDJQLI\LQJ�OHQV�DQG�EOXH�RU�UHG�RUJDQLF�OLTXLG��
��� 7XEH� %DFNJURXQG�� � 1RQUHIOHFWLYH� DOXPLQXP� ZLWK� SHUPDQHQWO\� HWFKHG� VFDOH� PDUNLQJV�

JUDGXDWHG�LQ�GHJ�)��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 6WHP���$OXPLQXP�DQG�RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��
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D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

��� &RQQHFWRU���������LQFKHV��ZLWK�$60(�%����VFUHZ�WKUHDGV��
���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH�RU�RQH�VFDOH�GLYLVLRQ��WR�D�PD[LPXP�RI�

����SHUFHQW�RI�VFDOH�UDQJH��

'�� 3ODVWLF�&DVH��,QGXVWULDO�6W\OH��/LTXLG�LQ�*ODVV�7KHUPRPHWHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� (UQVW�)ORZ�,QGXVWULHV��
E�� 0DUVK�%HOORIUDP��
F�� 0LOMRFR�&RUSRUDWLRQ��
G�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
H�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
I�� :DWWV�5HJXODWRU�&R���D�GLY��RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
J�� :HLVV�,QVWUXPHQWV��,QF��
K�� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
L�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH���3ODVWLF����LQFK�QRPLQDO�VL]H�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� &DVH�)RUP���$GMXVWDEOH�DQJOH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 7XEH���*ODVV�ZLWK�PDJQLI\LQJ�OHQV�DQG�EOXH�RU�UHG�RUJDQLF�OLTXLG��
��� 7XEH� %DFNJURXQG�� � 1RQUHIOHFWLYH� DOXPLQXP� ZLWK� SHUPDQHQWO\� HWFKHG� VFDOH� PDUNLQJV�

JUDGXDWHG�LQ�GHJ�)��
��� :LQGRZ���*ODVV�RU�SODVWLF��
��� 6WHP���$OXPLQXP��EUDVV��RU�VWDLQOHVV�VWHHO�DQG�RI�OHQJWK�WR�VXLW�LQVWDOODWLRQ��

D�� 'HVLJQ�IRU�7KHUPRZHOO�,QVWDOODWLRQ���%DUH�VWHP��

��� &RQQHFWRU���������LQFKHV��ZLWK�$60(�%����VFUHZ�WKUHDGV��
���� $FFXUDF\���3OXV�RU�PLQXV���SHUFHQW�RI�VFDOH�UDQJH�RU�RQH�VFDOH�GLYLVLRQ��WR�D�PD[LPXP�RI�

����SHUFHQW�RI�VFDOH�UDQJH��

���� 7+(502:(//6�

$�� 7KHUPRZHOOV��

��� 6WDQGDUG���$60(�%��������
��� 'HVFULSWLRQ���3UHVVXUH�WLJKW��VRFNHW�W\SH�ILWWLQJ�PDGH�IRU�LQVHUWLRQ�LQWR�SLSLQJ�WHH�ILWWLQJ��
��� 0DWHULDO�IRU�8VH�ZLWK�&RSSHU�7XELQJ���&15�RU�&81,��
��� 0DWHULDO�IRU�8VH�ZLWK�6WHHO�3LSLQJ���&5(6��
��� 7\SH���6WHSSHG�VKDQN�XQOHVV�VWUDLJKW�RU�WDSHUHG�VKDQN�LV�LQGLFDWHG��
��� ([WHUQDO�7KUHDGV���136������RU�136����$60(�%�������SLSH�WKUHDGV��
��� ,QWHUQDO�7KUHDGV��������DQG���LQFK��ZLWK�$60(�%����VFUHZ�WKUHDGV��
��� %RUH���'LDPHWHU�UHTXLUHG�WR�PDWFK�WKHUPRPHWHU�EXOE�RU�VWHP��
��� ,QVHUWLRQ�/HQJWK���/HQJWK�UHTXLUHG�WR�PDWFK�WKHUPRPHWHU�EXOE�RU�VWHP��
���� /DJJLQJ�([WHQVLRQ���,QFOXGH�RQ�WKHUPRZHOOV�IRU�LQVXODWHG�SLSLQJ�DQG�WXELQJ��
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���� %XVKLQJV�� � )RU� FRQYHUWLQJ� VL]H� RI� WKHUPRZHOO
V� LQWHUQDO� VFUHZ� WKUHDG� WR� VL]H� RI�
WKHUPRPHWHU�FRQQHFWLRQ��

%�� +HDW�7UDQVIHU�0HGLXP���0L[WXUH�RI�JUDSKLWH�DQG�JO\FHULQ��

���� 35(6685(�*$*(6�

$�� 'LUHFW�0RXQWHG��0HWDO�&DVH��'LDO�7\SH�3UHVVXUH�*DJHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $0(7(.��,QF���8�6��*DXJH��
E�� $VKFURIW�,QF��
F�� (UQVW�)ORZ�,QGXVWULHV��
G�� )OR�)DE�,QF��
H�� 0DUVK�%HOORIUDP��
I�� 0LOMRFR�&RUSRUDWLRQ��
J�� 1RVKRN��
K�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
L�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
M�� 7HO�7UX�0DQXIDFWXULQJ�&RPSDQ\��
N�� 7UHULFH��+��2��&R��
O�� :DWWV�5HJXODWRU�&R���D�GLY��RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
P�� :HLVV�,QVWUXPHQWV��,QF��
Q�� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
R�� :LQWHUV�,QVWUXPHQWV���8�6��
S�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH�� � /LTXLG�ILOOHG�� 6HDOHG�� 6ROLG�IURQW�� SUHVVXUH� UHOLHI� W\SH�� FDVW� DOXPLQXP� RU� GUDZQ�

VWHHO��������LQFK�QRPLQDO�GLDPHWHU��
��� 3UHVVXUH�(OHPHQW�$VVHPEO\���%RXUGRQ�WXEH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 3UHVVXUH�&RQQHFWLRQ���%UDVV��ZLWK�136�����RU�136������$60(�%�������SLSH�WKUHDGV�DQG�

ERWWRP�RXWOHW�W\SH�XQOHVV�EDFN�RXWOHW�W\SH�LV�LQGLFDWHG��
��� 0RYHPHQW���0HFKDQLFDO��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�WR�SRLQWHU��
��� 'LDO���1RQUHIOHFWLYH�DOXPLQXP�ZLWK�SHUPDQHQWO\�HWFKHG�VFDOH�PDUNLQJV�JUDGXDWHG�LQ�SVL��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
���� 5LQJ���0HWDO��
���� $FFXUDF\���*UDGH�$��SOXV�RU�PLQXV���SHUFHQW�RI�PLGGOH�KDOI�RI�VFDOH�UDQJH��

%�� 'LUHFW�0RXQWHG��3ODVWLF�&DVH��'LDO�7\SH�3UHVVXUH�*DJHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $0(7(.��,QF���8�6��*DXJH��
E�� $VKFURIW�,QF��
F�� )OR�)DE�,QF��
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G�� 0DUVK�%HOORIUDP��
H�� 0LOMRFR�&RUSRUDWLRQ��
I�� 1RVKRN��
J�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
K�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
L�� 7HO�7UX�0DQXIDFWXULQJ�&RPSDQ\��
M�� 7UHULFH��+��2��&R��
N�� :HLVV�,QVWUXPHQWV��,QF��
O�� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
P�� :LQWHUV�,QVWUXPHQWV���8�6��
Q�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH���6HDOHG�W\SH��SODVWLF��������LQFK�QRPLQDO�GLDPHWHU��
��� 3UHVVXUH�(OHPHQW�$VVHPEO\���%RXUGRQ�WXEH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 3UHVVXUH�&RQQHFWLRQ���%UDVV��ZLWK�136�����RU�136������$60(�%�������SLSH�WKUHDGV�DQG�

ERWWRP�RXWOHW�W\SH�XQOHVV�EDFN�RXWOHW�W\SH�LV�LQGLFDWHG��
��� 0RYHPHQW���0HFKDQLFDO��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�WR�SRLQWHU��
��� 'LDO���1RQUHIOHFWLYH�DOXPLQXP�ZLWK�SHUPDQHQWO\�HWFKHG�VFDOH�PDUNLQJV�JUDGXDWHG�LQ�SVL��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
���� $FFXUDF\���*UDGH�$��SOXV�RU�PLQXV���SHUFHQW�RI�PLGGOH�KDOI�RI�VFDOH�UDQJH��

&�� 5HPRWH�0RXQWHG��0HWDO�&DVH��'LDO�7\SH�3UHVVXUH�*DJHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $0(7(.��,QF���8�6��*DXJH��
E�� $VKFURIW�,QF��
F�� (UQVW�)ORZ�,QGXVWULHV��
G�� )OR�)DE�,QF��
H�� 0DUVK�%HOORIUDP��
I�� 0LOMRFR�&RUSRUDWLRQ��
J�� 1RVKRN��
K�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
L�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
M�� 7HO�7UX�0DQXIDFWXULQJ�&RPSDQ\��
N�� 7UHULFH��+��2��&R��
O�� :DWWV�5HJXODWRU�&R���D�GLY��RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
P�� :HLVV�,QVWUXPHQWV��,QF��
Q�� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
R�� :LQWHUV�,QVWUXPHQWV���8�6��
S�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH�� � /LTXLG�ILOOHG� W\SH�� FDVW� DOXPLQXP� RU� GUDZQ� VWHHO�� ������LQFK� QRPLQDO� GLDPHWHU�

ZLWK�EDFN�IODQJH�DQG�KROHV�IRU�SDQHO�PRXQWLQJ��
��� 3UHVVXUH�(OHPHQW�$VVHPEO\���%RXUGRQ�WXEH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 3UHVVXUH�&RQQHFWLRQ���%UDVV��ZLWK�136�����RU�136������$60(�%�������SLSH�WKUHDGV�DQG�

ERWWRP�RXWOHW�W\SH�XQOHVV�EDFN�RXWOHW�W\SH�LV�LQGLFDWHG��
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��� 0RYHPHQW���0HFKDQLFDO��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�WR�SRLQWHU��
��� 'LDO���1RQUHIOHFWLYH�DOXPLQXP�ZLWK�SHUPDQHQWO\�HWFKHG�VFDOH�PDUNLQJV�JUDGXDWHG�LQ�SVL��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
���� 5LQJ���0HWDO��
���� $FFXUDF\���*UDGH�$��SOXV�RU�PLQXV���SHUFHQW�RI�PLGGOH�KDOI�RI�VFDOH�UDQJH��

'�� 5HPRWH�0RXQWHG��3ODVWLF�&DVH��'LDO�7\SH�3UHVVXUH�*DJHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $0(7(.��,QF���8�6��*DXJH��
E�� $VKFURIW�,QF��
F�� 0LOMRFR�&RUSRUDWLRQ��
G�� 1RVKRN��
H�� 3DOPHU�:DKO�,QVWUXPHQWDWLRQ�*URXS��
I�� 5(27(03�,QVWUXPHQW�&RUSRUDWLRQ��
J�� 7HO�7UX�0DQXIDFWXULQJ�&RPSDQ\��
K�� 7UHULFH��+��2��&R��
L�� :HLVV�,QVWUXPHQWV��,QF��
M�� :,.$�,QVWUXPHQW�&RUSRUDWLRQ���86$��
N�� :LQWHUV�,QVWUXPHQWV���8�6��
O�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�%��������
��� &DVH�� �6HDOHG�W\SH��SODVWLF��������LQFK�QRPLQDO�GLDPHWHU�ZLWK�EDFN�IODQJH�DQG�KROHV�IRU�

SDQHO�PRXQWLQJ��
��� 3UHVVXUH�(OHPHQW�$VVHPEO\���%RXUGRQ�WXEH�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 3UHVVXUH�&RQQHFWLRQ���%UDVV��ZLWK�136�����RU�136������$60(�%�������SLSH�WKUHDGV�DQG�

ERWWRP�RXWOHW�W\SH�XQOHVV�EDFN�RXWOHW�W\SH�LV�LQGLFDWHG��
��� 0RYHPHQW���0HFKDQLFDO��ZLWK�OLQN�WR�SUHVVXUH�HOHPHQW�DQG�FRQQHFWLRQ�WR�SRLQWHU��
��� 'LDO���1RQUHIOHFWLYH�DOXPLQXP�ZLWK�SHUPDQHQWO\�HWFKHG�VFDOH�PDUNLQJV�JUDGXDWHG�LQ�SVL��
��� 3RLQWHU���'DUN�FRORUHG�PHWDO��
��� :LQGRZ���*ODVV�RU�SODVWLF��
���� $FFXUDF\���*UDGH�$��SOXV�RU�PLQXV���SHUFHQW�RI�PLGGOH�KDOI�RI�VFDOH�UDQJH��

���� *$*(�$77$&+0(176�

$�� 6QXEEHUV�� �$60(�%��������EUDVV��ZLWK�136�����RU�136������$60(�%�������SLSH� WKUHDGV�DQG�
SLVWRQ�W\SH�VXUJH�GDPSHQLQJ�GHYLFH���,QFOXGH�H[WHQVLRQ�IRU�XVH�RQ�LQVXODWHG�SLSLQJ��

%�� 9DOYHV���%UDVV�EDOO��ZLWK�136�����RU�136������$60(�%�������SLSH�WKUHDGV��

���� 7(67�3/8*6�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��
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��� )ORZ�'HVLJQ��,QF��
��� 0LOMRFR�&RUSRUDWLRQ��
��� 1DWLRQDO�0HWHU��,QF��
��� 3HWHUVRQ�(TXLSPHQW�&R���,QF��
��� 6LVFR�0DQXIDFWXULQJ�&RPSDQ\��,QF��
��� 7UHULFH��+��2��&R��
��� :DWWV�5HJXODWRU�&R���D�GLY��RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
��� :HLVV�,QVWUXPHQWV��,QF��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ���7HVW�VWDWLRQ�ILWWLQJ�PDGH�IRU�LQVHUWLRQ�LQWR�SLSLQJ�WHH�ILWWLQJ��

&�� %RG\�� � %UDVV� RU� VWDLQOHVV� VWHHO� ZLWK� FRUH� LQVHUWV� DQG� JDVNHWHG� DQG� WKUHDGHG� FDS�� � ,QFOXGH�
H[WHQGHG�VWHP�RQ�XQLWV�WR�EH�LQVWDOOHG�LQ�LQVXODWHG�SLSLQJ��

'�� 7KUHDG�6L]H���136�����RU�136������$60(�%�������SLSH�WKUHDG��

(�� 0LQLPXP�3UHVVXUH�DQG�7HPSHUDWXUH�5DWLQJ�������SVLJ�DW�����GHJ�)��

)�� &RUH�,QVHUWV���&KORURVXOIRQDWHG�SRO\HWK\OHQH�V\QWKHWLF�DQG�(3'0�VHOI�VHDOLQJ�UXEEHU��

���� 7(67�3/8*�.,76�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� )ORZ�'HVLJQ��,QF��
��� 0LOMRFR�&RUSRUDWLRQ��
��� 1DWLRQDO�0HWHU��,QF��
��� 3HWHUVRQ�(TXLSPHQW�&R���,QF��
��� 6LVFR�0DQXIDFWXULQJ�&RPSDQ\��,QF��
��� 7UHULFH��+��2��&R��
��� :DWWV�5HJXODWRU�&R���D�GLY��RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
��� :HLVV�,QVWUXPHQWV��,QF��
��� 2U�DSSURYHG�HTXDO��

%�� )XUQLVK� RQH� WHVW�SOXJ� NLW� FRQWDLQLQJ� RQH� WKHUPRPHWHU�� RQH� SUHVVXUH� JDJH� DQG� DGDSWHU�� DQG�
FDUU\LQJ� FDVH�� �7KHUPRPHWHU� VHQVLQJ� HOHPHQWV�� SUHVVXUH� JDJH�� DQG� DGDSWHU� SUREHV� VKDOO� EH� RI�
GLDPHWHU�WR�ILW�WHVW�SOXJV�DQG�RI�OHQJWK�WR�SURMHFW�LQWR�SLSLQJ��

&�� /RZ�5DQJH� 7KHUPRPHWHU�� � 6PDOO�� ELPHWDOOLF� LQVHUWLRQ� W\SH� ZLWK� ��LQFK� GLDPHWHU� GLDO� DQG�
WDSHUHG�HQG�VHQVLQJ�HOHPHQW���'LDO�UDQJH�VKDOO�EH�DW�OHDVW����WR�����GHJ�)��

'�� +LJK�5DQJH� 7KHUPRPHWHU�� � 6PDOO�� ELPHWDOOLF� LQVHUWLRQ� W\SH� ZLWK� ��LQFK� GLDPHWHU� GLDO� DQG�
WDSHUHG�HQG�VHQVLQJ�HOHPHQW���'LDO�UDQJH�VKDOO�EH�DW�OHDVW���WR�����GHJ�)��

(�� 3UHVVXUH�*DJH���6PDOO��%RXUGRQ�WXEH�LQVHUWLRQ�W\SH�ZLWK���LQFK�GLDPHWHU�GLDO�DQG�SUREH���'LDO�
UDQJH�VKDOO�EH�DW�OHDVW���WR�����SVLJ��
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IROORZLQJ��

��� $UFKRQ�,QGXVWULHV��,QF��
��� 'Z\HU�,QVWUXPHQWV��,QF��
��� (PHUVRQ�3URFHVV�0DQDJHPHQW��%URRNV�,QVWUXPHQW��
��� (UQVW�&R���-RKQ�&���,QF��
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��� 23:�(QJLQHHUHG�6\VWHPV��D�'RYHU�FRPSDQ\��
��� 3HQEHUWK\��$�%UDQG�RI�7\FR�9DOYHV�	�&RQWUROV���3URSKHWVWRZQ��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ���3LSLQJ�LQOLQH�LQVWDOODWLRQ�GHYLFH�IRU�YLVXDO�YHULILFDWLRQ�RI�IORZ��

&�� &RQVWUXFWLRQ���%URQ]H�RU�VWDLQOHVV�VWHHO�ERG\��ZLWK�VLJKW�JODVV�DQG�EDOO��IODSSHU��RU�SDGGOH�ZKHHO�
LQGLFDWRU��DQG�WKUHDGHG�RU�IODQJHG�HQGV��

'�� 0LQLPXP�3UHVVXUH�5DWLQJ�������SVLJ��

(�� 0LQLPXP�7HPSHUDWXUH�5DWLQJ�������GHJ�)��

)�� (QG�&RQQHFWLRQV�IRU�136���DQG�6PDOOHU���7KUHDGHG��

*�� (QG�&RQQHFWLRQV�IRU�136�������DQG�/DUJHU���)ODQJHG��
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$�� ,QVWDOO� WKHUPRZHOOV�ZLWK� VRFNHW� H[WHQGLQJ� WR� FHQWHU� RI� SLSH� DQG� LQ� YHUWLFDO� SRVLWLRQ� LQ� SLSLQJ�
WHHV��

%�� ,QVWDOO� WKHUPRZHOOV� RI� VL]HV� UHTXLUHG� WR�PDWFK� WKHUPRPHWHU� FRQQHFWRUV�� � ,QFOXGH� EXVKLQJV� LI�
UHTXLUHG�WR�PDWFK�VL]HV��

&�� ,QVWDOO�WKHUPRZHOOV�ZLWK�H[WHQVLRQ�RQ�LQVXODWHG�SLSLQJ��

'�� )LOO�WKHUPRZHOOV�ZLWK�KHDW�WUDQVIHU�PHGLXP��

(�� ,QVWDOO�GLUHFW�PRXQWHG�WKHUPRPHWHUV�LQ�WKHUPRZHOOV�DQG�DGMXVW�YHUWLFDO�DQG�WLOWHG�SRVLWLRQV��

)�� ,QVWDOO�UHPRWH�PRXQWHG�WKHUPRPHWHU�EXOEV�LQ�WKHUPRZHOOV�DQG�LQVWDOO�FDVHV�RQ�SDQHOV��FRQQHFW�
FDVHV�ZLWK�WXELQJ�DQG�VXSSRUW�WXELQJ�WR�SUHYHQW�NLQNV���8VH�PLQLPXP�WXELQJ�OHQJWK��

*�� ,QVWDOO�GLUHFW�PRXQWHG�SUHVVXUH�JDJHV� LQ�SLSLQJ� WHHV�ZLWK�SUHVVXUH�JDJH� ORFDWHG�RQ�SLSH�DW� WKH�
PRVW�UHDGDEOH�SRVLWLRQ��
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.�� ,QVWDOO�WKHUPRPHWHUV�LQ�WKH�IROORZLQJ�ORFDWLRQV��

��� ,QOHW�DQG�RXWOHW�RI�HDFK�ZDWHU�KHDWHU��
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��� %XLOGLQJ�ZDWHU�VHUYLFH�HQWUDQFH�LQWR�EXLOGLQJ��
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��� 7HVW�SOXJ�ZLWK�(3'0�VHOI�VHDOLQJ�UXEEHU�LQVHUWV��

%�� 7KHUPRPHWHUV�DW� LQOHWV�DQG�RXWOHWV�RI�HDFK�GRPHVWLF�ZDWHU�KHDW�H[FKDQJHU�VKDOO�EH�RQH�RI� WKH�
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$�� 6FDOH�5DQJH�IRU�:DWHU�6HUYLFH�3LSLQJ�����WR�����SVL��
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&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%�� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��
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$�� 6HFWLRQ�,QFOXGHV��

��� %URQ]H�EDOO�YDOYHV��
��� %URQ]H�VZLQJ�FKHFN�YDOYHV��
��� /XEULFDWHG�SOXJ�YDOYHV��
��� &KDLQZKHHOV��

%�� 5HODWHG�6HFWLRQV��

��� 'LYLVLRQ����6HFWLRQ�³'RPHVWLF�:DWHU�3LSLQJ�6SHFLDOWLHV´�IRU�VSHFLDOW\�YDOYHV��
��� 'LYLVLRQ����6HFWLRQ� �,GHQWLILFDWLRQ� IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW�� IRU�YDOYH� WDJV�

DQG�VFKHGXOHV��
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$�� &:3���&ROG�ZRUNLQJ�SUHVVXUH��

%�� (3'0���(WK\OHQH�SURS\OHQH�FRSRO\PHU�UXEEHU��

&�� 1%5���$FU\ORQLWULOH�EXWDGLHQH��%XQD�1��RU�QLWULOH�UXEEHU��

'�� 156���1RQULVLQJ�VWHP��

(�� 26	<���2XWVLGH�VFUHZ�DQG�\RNH��

)�� 56���5LVLQJ�VWHP��

*�� 6:3���6WHDP�ZRUNLQJ�SUHVVXUH��
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$�� 3URYLGH�IXOO���\HDU�ZDUUDQW\�DV�VSHFLILHG�XQGHU�WKH�*HQHUDO�&RQGLWLRQV��
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PDQXIDFWXUHU��

%�� $60(�&RPSOLDQFH��

��� $60(�%������DQG�$60(�%������IRU�IHUURXV�YDOYH�GLPHQVLRQV�DQG�GHVLJQ�FULWHULD��
��� $60(�%�����IRU�SRZHU�SLSLQJ�YDOYHV��
��� $60(�%�����IRU�EXLOGLQJ�VHUYLFHV�SLSLQJ�YDOYHV��

&�� 16)�&RPSOLDQFH���16)����IRU�YDOYH�PDWHULDOV�IRU�SRWDEOH�ZDWHU�VHUYLFH��
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$�� 3UHSDUH�YDOYHV�IRU�VKLSSLQJ�DV�IROORZV��

��� 3URWHFW�LQWHUQDO�SDUWV�DJDLQVW�UXVW�DQG�FRUURVLRQ��
��� 3URWHFW�WKUHDGV��IODQJH�IDFHV��JURRYHV��DQG�ZHOG�HQGV��
��� 6HW�DQJOH��JDWH��DQG�JOREH�YDOYHV�FORVHG�WR�SUHYHQW�UDWWOLQJ��
��� 6HW�EDOO�DQG�SOXJ�YDOYHV�RSHQ�WR�PLQLPL]H�H[SRVXUH�RI�IXQFWLRQDO�VXUIDFHV��
��� 6HW�EXWWHUIO\�YDOYHV�FORVHG�RU�VOLJKWO\�RSHQ��
��� %ORFN�FKHFN�YDOYHV�LQ�HLWKHU�FORVHG�RU�RSHQ�SRVLWLRQ��

%�� 8VH�WKH�IROORZLQJ�SUHFDXWLRQV�GXULQJ�VWRUDJH��

��� 0DLQWDLQ�YDOYH�HQG�SURWHFWLRQ��
��� 6WRUH� YDOYHV� LQGRRUV� DQG� PDLQWDLQ� DW� KLJKHU� WKDQ� DPELHQW� GHZ� SRLQW� WHPSHUDWXUH�� � ,I�

RXWGRRU�VWRUDJH�LV�QHFHVVDU\��VWRUH�YDOYHV�RII�WKH�JURXQG�LQ�ZDWHUWLJKW�HQFORVXUHV��

&�� 8VH� VOLQJ� WR� KDQGOH� ODUJH� YDOYHV�� ULJ� VOLQJ� WR� DYRLG� GDPDJH� WR� H[SRVHG� SDUWV�� � 'R� QRW� XVH�
KDQGZKHHOV�RU�VWHPV�DV�OLIWLQJ�RU�ULJJLQJ�SRLQWV��
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$�� 5HIHU�WR�YDOYH�VFKHGXOH�DUWLFOHV�IRU�DSSOLFDWLRQV�RI�YDOYHV��
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SUHVVXUHV�DQG�WHPSHUDWXUHV��
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��� +DQGZKHHO���)RU�YDOYHV�RWKHU�WKDQ�TXDUWHU�WXUQ�W\SHV��
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SOXJ�YDOYHV��IRU�HDFK�VL]H�VTXDUH�SOXJ�YDOYH�KHDG��
��� &KDLQZKHHO���'HYLFH�IRU�DWWDFKPHQW�WR�YDOYH�KDQGZKHHO��VWHP��RU�RWKHU�DFWXDWRU��RI�VL]H�

DQG�ZLWK�FKDLQ�IRU�PRXQWLQJ�KHLJKW��DV�LQGLFDWHG�LQ�WKH��9DOYH�,QVWDOODWLRQ��$UWLFOH��

(�� 9DOYHV�LQ�,QVXODWHG�3LSLQJ���:LWK���LQFK�VWHP�H[WHQVLRQV�DQG�WKH�IROORZLQJ�IHDWXUHV��

��� *DWH�9DOYHV���:LWK�ULVLQJ�VWHP��
��� %DOO�9DOYHV�� �:LWK� H[WHQGHG� RSHUDWLQJ�KDQGOH� RI� QRQ�WKHUPDO�FRQGXFWLYH�PDWHULDO�� DQG�

SURWHFWLYH� VOHHYH� WKDW� DOORZV� RSHUDWLRQ� RI� YDOYH� ZLWKRXW� EUHDNLQJ� WKH� YDSRU� VHDO� RU�
GLVWXUELQJ�LQVXODWLRQ��

��� %XWWHUIO\�9DOYHV���:LWK�H[WHQGHG�QHFN��

)�� 9DOYH�(QG�&RQQHFWLRQV��

��� )ODQJHG���:LWK�IODQJHV�DFFRUGLQJ�WR�$60(�%�����IRU�LURQ�YDOYHV��
��� *URRYHG���:LWK�JURRYHV�DFFRUGLQJ�WR�$::$�&�����
��� 6ROGHU�-RLQW���:LWK�VRFNHWV�DFFRUGLQJ�WR�$60(�%�������
��� 7KUHDGHG���:LWK�WKUHDGV�DFFRUGLQJ�WR�$60(�%��������

*�� 9DOYH�%\SDVV�DQG�'UDLQ�&RQQHFWLRQV���066�63�����

���� %521=(�%$//�9$/9(6�

$�� 7ZR�3LHFH��)XOO�3RUW��%URQ]H�%DOO�9DOYHV�ZLWK�6WDLQOHVV�6WHHO�7ULP��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� &RQEUDFR�,QGXVWULHV��,QF���$SROOR�9DOYHV��
E�� &UDQH�&R���&UDQH�9DOYH�*URXS��&UDQH�9DOYHV��
F�� +DPPRQG�9DOYH��
G�� /DQFH�9DOYHV��D�GLYLVLRQ�RI�$GYDQFHG�7KHUPDO�6\VWHPV��,QF��
H�� 0LOZDXNHH�9DOYH�&RPSDQ\��
I�� 1,%&2�,1&��
J�� :DWWV�5HJXODWRU�&R���D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
K�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63������
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F�� &UDQH�&R���&UDQH�9DOYH�*URXS��6WRFNKDP�'LYLVLRQ��
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M�� 2U�DSSURYHG�HTXDO��
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D�� 1RUGVWURP�9DOYHV��,QF��
E�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

*(1(5$/�'87<�9$/9(6�)25�3/80%,1*�3,3,1* ������ � �
�

D�� 6WDQGDUG���066�63�����7\SH�,,��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\�0DWHULDO�� �$670�$����$���0�RU�$670�$������FDVW� LURQ�ZLWK� OXEULFDWLRQ�

VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��

%�� &ODVV������5HJXODU�*ODQG��/XEULFDWHG�3OXJ�9DOYHV�ZLWK�)ODQJHG�(QGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 1RUGVWURP�9DOYHV��,QF��
E�� +RPHVWHDG�9DOYH��
F�� ;+9$/�,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63�����7\SH�,,��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\�0DWHULDO�� �$670�$����$���0�RU�$670�$������FDVW� LURQ�ZLWK� OXEULFDWLRQ�

VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��

&�� &ODVV������&\OLQGULFDO��/XEULFDWHG�3OXJ�9DOYHV�ZLWK�7KUHDGHG�(QGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� +RPHVWHDG�9DOYH��D�GLYLVLRQ�RI�2OVRQ�7HFKQRORJLHV��,QF��
E�� 0LOOLNHQ�9DOYH�&RPSDQ\��
F�� 5�	�0�(QHUJ\�6\VWHPV��D�XQLW�RI�5REELQV�	�0\HUV��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63�����7\SH�,9��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\�0DWHULDO�� �$670�$����$���0�RU�$670�$������FDVW� LURQ�ZLWK� OXEULFDWLRQ�

VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��

'�� &ODVV������&\OLQGULFDO��/XEULFDWHG�3OXJ�9DOYHV�ZLWK�)ODQJHG�(QGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� +RPHVWHDG�9DOYH��D�GLYLVLRQ�RI�2OVRQ�7HFKQRORJLHV��,QF��
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E�� 0LOOLNHQ�9DOYH�&RPSDQ\��
F�� 5�	�0�(QHUJ\�6\VWHPV��D�XQLW�RI�5REELQV�	�0\HUV��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63�����7\SH�,9��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\�0DWHULDO�� �$670�$����$���0�RU�$670�$������FDVW� LURQ�ZLWK� OXEULFDWLRQ�

VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��

(�� &ODVV������5HJXODU�*ODQG��/XEULFDWHG�3OXJ�9DOYHV�ZLWK�7KUHDGHG�(QGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 1RUGVWURP�9DOYHV��,QF��
E�� +RPHVWHDG�9DOYH��
F�� )HUJXVRQ�9DOYHV��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63�����7\SH�,,��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\�0DWHULDO�� �$670�$����$���0�RU�$670�$������FDVW� LURQ�ZLWK� OXEULFDWLRQ�

VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��

)�� &ODVV������5HJXODU�*ODQG��/XEULFDWHG�3OXJ�9DOYHV�ZLWK�)ODQJHG�(QGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 1RUGVWURP�9DOYHV��,QF��
E�� +RPHVWHDG�9DOYH��
F�� )HUJXVRQ�9DOYHV��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63�����7\SH�,,��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\�0DWHULDO�� �$670�$����$���0�RU�$670�$������FDVW� LURQ�ZLWK� OXEULFDWLRQ�

VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��
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*�� &ODVV������&\OLQGULFDO��/XEULFDWHG�3OXJ�9DOYHV�ZLWK�7KUHDGHG�(QGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� +RPHVWHDG�9DOYH��D�GLYLVLRQ�RI�2OVRQ�7HFKQRORJLHV��,QF��
E�� 0LOOLNHQ�9DOYH�&RPSDQ\��
F�� 5�	�0�(QHUJ\�6\VWHPV��D�XQLW�RI�5REELQV�	�0\HUV��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63�����7\SH�,9��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\�0DWHULDO�� �$670�$����$���0�RU�$670�$������FDVW� LURQ�ZLWK� OXEULFDWLRQ�

VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��

+�� &ODVV������&\OLQGULFDO��/XEULFDWHG�3OXJ�9DOYHV�ZLWK�)ODQJHG�(QGV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� +RPHVWHDG�9DOYH��D�GLYLVLRQ�RI�2OVRQ�7HFKQRORJLHV��,QF��
E�� 0LOOLNHQ�9DOYH�&RPSDQ\��
F�� 5�	�0�(QHUJ\�6\VWHPV��D�XQLW�RI�5REELQV�	�0\HUV��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��

D�� 6WDQGDUG���066�63�����7\SH�,9��
E�� &:3�5DWLQJ�������SVLJ��
F�� %RG\� 0DWHULDO�� � $670�$����$���0� RU� $670�$������ *UDGH���� FDVW� LURQ� ZLWK�

OXEULFDWLRQ�VHDOLQJ�V\VWHP��
G�� 3DWWHUQ���9HQWXUL��
H�� 3OXJ���&DVW�LURQ�RU�EURQ]H�ZLWK�VHDODQW�JURRYH��

���� &+$,1:+((/6�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� %DEELWW�6WHDP�6SHFLDOW\�&R��
��� 5RWR�+DPPHU�,QGXVWULHV��
��� 7UXPEXOO�,QGXVWULHV��
��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ���9DOYH�DFWXDWLRQ�DVVHPEO\�ZLWK�VSURFNHW�ULP��EUDFNHWV��DQG�FKDLQ��
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��� %UDFNHWV���7\SH��QXPEHU��VL]H��DQG�IDVWHQHUV�UHTXLUHG�WR�PRXQW�DFWXDWRU�RQ�YDOYH��
��� $WWDFKPHQW���)RU�FRQQHFWLRQ�WR�EDOO�DQG�SOXJ�YDOYH�VWHPV��
��� 6SURFNHW� 5LP�ZLWK� &KDLQ� *XLGHV�� � 'XFWLOH� RU� FDVW� LURQ�� RI� W\SH� DQG� VL]H� UHTXLUHG� IRU�

YDOYH���,QFOXGH�]LQF�FRDWLQJ��
��� &KDLQ���+RW�GLS��JDOYDQL]HG�VWHHO�RU�6WDLQOHVV�VWHHO��RI�VL]H�UHTXLUHG�WR�ILW�VSURFNHW�ULP��

3$57�����(;(&87,21�

���� (;$0,1$7,21�

$�� ([DPLQH�YDOYH� LQWHULRU� IRU� FOHDQOLQHVV�� IUHHGRP� IURP� IRUHLJQ�PDWWHU�� DQG�FRUURVLRQ�� �5HPRYH�
VSHFLDO�SDFNLQJ�PDWHULDOV��VXFK�DV�EORFNV��XVHG�WR�SUHYHQW�GLVF�PRYHPHQW�GXULQJ�VKLSSLQJ�DQG�
KDQGOLQJ��

%�� 2SHUDWH�YDOYHV� LQ�SRVLWLRQV� IURP� IXOO\�RSHQ� WR� IXOO\� FORVHG�� �([DPLQH�JXLGHV� DQG� VHDWV�PDGH�
DFFHVVLEOH�E\�VXFK�RSHUDWLRQV��

&�� ([DPLQH�WKUHDGV�RQ�YDOYH�DQG�PDWLQJ�SLSH�IRU�IRUP�DQG�FOHDQOLQHVV��

'�� ([DPLQH�PDWLQJ�IODQJH�IDFHV�IRU�FRQGLWLRQV�WKDW�PLJKW�FDXVH�OHDNDJH���&KHFN�EROWLQJ�IRU�SURSHU�
VL]H��OHQJWK��DQG�PDWHULDO�� �9HULI\�WKDW�JDVNHW�LV�RI�SURSHU�VL]H��WKDW�LWV�PDWHULDO�FRPSRVLWLRQ�LV�
VXLWDEOH�IRU�VHUYLFH��DQG�WKDW�LW�LV�IUHH�IURP�GHIHFWV�DQG�GDPDJH��

(�� 'R�QRW�DWWHPSW�WR�UHSDLU�GHIHFWLYH�YDOYHV��UHSODFH�ZLWK�QHZ�YDOYHV��

���� 9$/9(�,167$//$7,21�

$�� ,QVWDOO� YDOYHV� ZLWK� XQLRQV� RU� IODQJHV� DW� HDFK� SLHFH� RI� HTXLSPHQW� DUUDQJHG� WR� DOORZ� VHUYLFH��
PDLQWHQDQFH��DQG�HTXLSPHQW�UHPRYDO�ZLWKRXW�V\VWHP�VKXWGRZQ��

%�� /RFDWH�YDOYHV�IRU�HDV\�DFFHVV�DQG�SURYLGH�VHSDUDWH�VXSSRUW�ZKHUH�QHFHVVDU\��

&�� ,QVWDOO�YDOYHV�LQ�KRUL]RQWDO�SLSLQJ�ZLWK�VWHP�DW�RU�DERYH�FHQWHU�RI�SLSH��

'�� ,QVWDOO�YDOYHV�LQ�SRVLWLRQ�WR�DOORZ�IXOO�VWHP�PRYHPHQW��

(�� ,QVWDOO�FKHFN�YDOYHV�IRU�SURSHU�GLUHFWLRQ�RI�IORZ�DQG�DV�IROORZV��

��� 6ZLQJ�&KHFN�9DOYHV���,Q�KRUL]RQWDO�SRVLWLRQ�ZLWK�KLQJH�SLQ�OHYHO��

���� $'-867,1*�

$�� $GMXVW�RU�UHSODFH�YDOYH�SDFNLQJ�DIWHU�SLSLQJ�V\VWHPV�KDYH�EHHQ�WHVWHG�DQG�SXW�LQWR�VHUYLFH�EXW�
EHIRUH�ILQDO�DGMXVWLQJ�DQG�EDODQFLQJ���5HSODFH�YDOYHV�LI�SHUVLVWHQW�OHDNLQJ�RFFXUV��
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���� *(1(5$/�5(48,5(0(176�)25�9$/9(�$33/,&$7,216�

$�� ,I�YDOYH�DSSOLFDWLRQV�DUH�QRW�LQGLFDWHG��XVH�WKH�IROORZLQJ��

��� 6KXWRII�6HUYLFH���%DOO��
��� &KHFN�9DOYHV���%URQ]H�VZLQJ�FKHFN�YDOYHV�ZLWK�QRQPHWDOOLF�GLVF��

%�� ,I�YDOYHV�ZLWK�VSHFLILHG�6:3�FODVVHV�RU�&:3�UDWLQJV�DUH�QRW�DYDLODEOH��WKH�VDPH�W\SHV�RI�YDOYHV�
ZLWK�KLJKHU�6:3�FODVVHV�RU�&:3�UDWLQJV�PD\�EH�VXEVWLWXWHG��

&�� 6HOHFW�YDOYHV��H[FHSW�ZDIHU�W\SHV��ZLWK�WKH�IROORZLQJ�HQG�FRQQHFWLRQV��

��� )RU� &RSSHU� 7XELQJ�� � 7KUHDGHG� HQGV� H[FHSW� ZKHUH� VROGHU�MRLQW� YDOYH�HQG� RSWLRQ� LV�
LQGLFDWHG�LQ�YDOYH�VFKHGXOHV�EHORZ��

(1'�2)�6(&7,21��������
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+$1*(56�$1'�68332576�)25�3/80%,1*�3,3,1*�$1'�(48,30(17 ������ � �

6(&7,21����������+$1*(56�$1'�68332576�)25�3/80%,1*�3,3,1*�$1'�(48,30(17�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 0HWDO�SLSH�KDQJHUV�DQG�VXSSRUWV��
��� 7UDSH]H�SLSH�KDQJHUV��
��� )LEHUJODVV�SLSH�KDQJHUV��
��� 0HWDO�IUDPLQJ�V\VWHPV��
��� )LEHUJODVV�VWUXW�V\VWHPV��
��� 7KHUPDO�KDQJHU�VKLHOG�LQVHUWV��
��� )DVWHQHU�V\VWHPV��
��� 3LSH�VWDQGV��
��� 3LSH�SRVLWLRQLQJ�V\VWHPV��
���� (TXLSPHQW�VXSSRUWV��

%�� 5HODWHG�6HFWLRQV��

��� 'LYLVLRQ����6HFWLRQ��0HWDO�)DEULFDWLRQV��IRU�VWUXFWXUDO�VWHHO�VKDSHV�DQG�SODWHV�IRU�WUDSH]H�
KDQJHUV�IRU�SLSH�DQG�HTXLSPHQW�VXSSRUWV��

��� 'LYLVLRQ����ILUH�VXSSUHVVLRQ�SLSLQJ�6HFWLRQV�IRU�SLSH�KDQJHUV�IRU�ILUH�VXSSUHVVLRQ�SLSLQJ��
��� 'LYLVLRQ���� 6HFWLRQ� �9LEUDWLRQ� DQG� 6HLVPLF� &RQWUROV� IRU� 3OXPELQJ� 3LSLQJ� DQG�

(TXLSPHQW��IRU�YLEUDWLRQ�LVRODWLRQ�GHYLFHV��

���� '(),1,7,216�

$�� 066���0DQXIDFWXUHUV�6WDQGDUGL]DWLRQ�6RFLHW\�RI�7KH�9DOYH�DQG�)LWWLQJV�,QGXVWU\�,QF��

���� 3(5)250$1&(�5(48,5(0(176�

$�� 'HOHJDWHG� 'HVLJQ�� � 'HVLJQ� WUDSH]H� SLSH� KDQJHUV� DQG� HTXLSPHQW� VXSSRUWV�� LQFOXGLQJ�
FRPSUHKHQVLYH� HQJLQHHULQJ� DQDO\VLV� E\� D� TXDOLILHG� SURIHVVLRQDO� HQJLQHHU�� XVLQJ� SHUIRUPDQFH�
UHTXLUHPHQWV�DQG�GHVLJQ�FULWHULD�LQGLFDWHG��

%�� 6WUXFWXUDO� 3HUIRUPDQFH�� � +DQJHUV� DQG� VXSSRUWV� IRU� SOXPELQJ� SLSLQJ� DQG� HTXLSPHQW� VKDOO�
ZLWKVWDQG�WKH�HIIHFWV�RI�JUDYLW\�ORDGV�DQG�VWUHVVHV�ZLWKLQ�OLPLWV�DQG�XQGHU�FRQGLWLRQV�LQGLFDWHG�
DFFRUGLQJ�WR�$6&(�6(,����
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��� 'HVLJQ� VXSSRUWV� IRU� PXOWLSOH� SLSHV�� LQFOXGLQJ� SLSH� VWDQGV�� FDSDEOH� RI� VXSSRUWLQJ�
FRPELQHG�ZHLJKW�RI�VXSSRUWHG�V\VWHPV��V\VWHP�FRQWHQWV��DQG�WHVW�ZDWHU��

��� 'HVLJQ� HTXLSPHQW� VXSSRUWV� FDSDEOH� RI� VXSSRUWLQJ� FRPELQHG� RSHUDWLQJ� ZHLJKW� RI�
VXSSRUWHG�HTXLSPHQW�DQG�FRQQHFWHG�V\VWHPV�DQG�FRPSRQHQWV��

��� 'HVLJQ� VHLVPLF�UHVWUDLQW� KDQJHUV� DQG� VXSSRUWV� IRU� SLSLQJ� DQG� HTXLSPHQW�DQG� REWDLQ�
DSSURYDO�IURP�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

%�� 6KRS�'UDZLQJV���6LJQHG�DQG�VHDOHG�E\�D�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU��6KRZ�IDEULFDWLRQ�DQG�
LQVWDOODWLRQ� GHWDLOV� DQG� LQFOXGH� FDOFXODWLRQV� IRU� WKH� IROORZLQJ�� LQFOXGH� 3URGXFW� 'DWD� IRU�
FRPSRQHQWV��

��� 7UDSH]H�SLSH�KDQJHUV��
��� )LEHUJODVV�VWUXW�V\VWHPV��
��� 3LSH�VWDQGV��
��� (TXLSPHQW�VXSSRUWV��

&�� 'HOHJDWHG�'HVLJQ� 6XEPLWWDO�� � )RU� WUDSH]H� KDQJHUV� LQGLFDWHG� WR� FRPSO\� ZLWK� SHUIRUPDQFH�
UHTXLUHPHQWV� DQG� GHVLJQ� FULWHULD�� LQFOXGLQJ� DQDO\VLV� GDWD� VLJQHG� DQG� VHDOHG� E\� WKH� TXDOLILHG�
SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

��� 'HWDLO�IDEULFDWLRQ�DQG�DVVHPEO\�RI�WUDSH]H�KDQJHUV��
��� 'HVLJQ�&DOFXODWLRQV���&DOFXODWH�UHTXLUHPHQWV�IRU�GHVLJQLQJ�WUDSH]H�KDQJHUV��

���� ,1)250$7,21$/�68%0,77$/6�

$�� :HOGLQJ�FHUWLILFDWHV��

���� 48$/,7<�$6685$1&(�

$�� 6WUXFWXUDO� 6WHHO� :HOGLQJ� 4XDOLILFDWLRQV�� � 4XDOLI\� SURFHGXUHV� DQG� SHUVRQQHO� DFFRUGLQJ� WR�
$:6�'����'���0���6WUXFWXUDO�:HOGLQJ�&RGH���6WHHO���

%�� 3LSH�:HOGLQJ�4XDOLILFDWLRQV���4XDOLI\�SURFHGXUHV�DQG�RSHUDWRUV�DFFRUGLQJ�WR�$60(�%RLOHU�DQG�
3UHVVXUH�9HVVHO�&RGH��

3$57�����352'8&76�

���� 0(7$/�3,3(�+$1*(56�$1'�68332576�

$�� &DUERQ�6WHHO�3LSH�+DQJHUV�DQG�6XSSRUWV��

��� 'HVFULSWLRQ���066�63�����7\SHV���WKURXJK�����IDFWRU\�IDEULFDWHG�FRPSRQHQWV��
��� *DOYDQL]HG�0HWDOOLF�&RDWLQJV���3UHJDOYDQL]HG�RU�KRW�GLSSHG��
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��� 1RQPHWDOOLF�&RDWLQJV���3ODVWLF�FRDWLQJ��MDFNHW��RU�OLQHU��
��� 3DGGHG� +DQJHUV�� � +DQJHU� ZLWK� ILEHUJODVV� RU� RWKHU� SLSH� LQVXODWLRQ� SDG� RU� FXVKLRQ� WR�

VXSSRUW�EHDULQJ�VXUIDFH�RI�SLSLQJ��
��� +DQJHU�5RGV���&RQWLQXRXV�WKUHDG�URG��QXWV��DQG�ZDVKHU�PDGH�RI�VWDLQOHVV�VWHHO��

%�� 6WDLQOHVV�6WHHO�3LSH�+DQJHUV�DQG�6XSSRUWV��

��� 'HVFULSWLRQ���066�63�����7\SHV���WKURXJK�����IDFWRU\�IDEULFDWHG�FRPSRQHQWV��
��� 3DGGHG� +DQJHUV�� � +DQJHU� ZLWK� ILEHUJODVV� RU� RWKHU� SLSH� LQVXODWLRQ� SDG� RU� FXVKLRQ� WR�

VXSSRUW�EHDULQJ�VXUIDFH�RI�SLSLQJ��
��� +DQJHU�5RGV���&RQWLQXRXV�WKUHDG�URG��QXWV��DQG�ZDVKHU�PDGH�RI�VWDLQOHVV�VWHHO��

&�� &RSSHU�3LSH�+DQJHUV��

��� 'HVFULSWLRQ�� � 066�63����� 7\SHV��� WKURXJK� ���� FRSSHU�FRDWHG�VWHHO�� IDFWRU\�IDEULFDWHG�
FRPSRQHQWV��

��� +DQJHU�5RGV���&RQWLQXRXV�WKUHDG�URG��QXWV��DQG�ZDVKHU�PDGH�RI�VWDLQOHVV�VWHHO��

���� 75$3(=(�3,3(�+$1*(56�

$�� 'HVFULSWLRQ���066�63�����7\SH�����VKRS��RU�ILHOG�IDEULFDWHG�SLSH�VXSSRUW�DVVHPEO\�PDGH�IURP�
VWUXFWXUDO�FDUERQ�VWHHO�VKDSHV�ZLWK�066�63����FDUERQ�VWHHO�KDQJHU�URGV��QXWV��VDGGOHV��DQG�8�
EROWV��

���� ),%(5*/$66�3,3(�+$1*(56�

$�� &OHYLV�7\SH��)LEHUJODVV�3LSH�+DQJHUV��

��� 'HVFULSWLRQ���6LPLODU�WR�066�63�����7\SH����VWHHO�SLSH�KDQJHU�H[FHSW�KDQJHU�LV�PDGH�RI�
ILEHUJODVV�RU�ILEHUJODVV�UHLQIRUFHG�UHVLQ��

��� +DQJHU�5RGV���&RQWLQXRXV�WKUHDG�URG��ZDVKHU��DQG�QXWV�PDGH�RI�VWDLQOHVV�VWHHO��

%�� 6WUDS�7\SH��)LEHUJODVV�3LSH�+DQJHUV��

��� 'HVFULSWLRQ���6LPLODU�WR�066�63������7\SH���RU�7\SH�����VWHHO�SLSH�KDQJHU�H[FHSW�KDQJHU�
LV�PDGH�RI�ILEHUJODVV�UHLQIRUFHG�UHVLQ��

��� +DQJHU� 5RG� DQG� )LWWLQJV�� � &RQWLQXRXV�WKUHDG� URG�� ZDVKHU�� DQG� QXWV� PDGH� RI� VWDLQOHVV�
VWHHO��

���� ),%(5*/$66�67587�6<67(06�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� $OOLHG�7XEH�	�&RQGXLW��
��� &KDPSLRQ�)LEHUJODVV��,QF��
��� &RRSHU�%�/LQH��,QF��
��� 6($6$)(��,1&���D�*LEUDOWDU�,QGXVWULHV�&RPSDQ\��
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��� 2U�DSSURYHG�HTXDO��

%�� 'HVFULSWLRQ�� � 6KRS�� RU� ILHOG�IDEULFDWHG� SLSH�VXSSRUW� DVVHPEO\� VLPLODU� WR� 0)0$��� IRU�
VXSSRUWLQJ�PXOWLSOH�SDUDOOHO�SLSHV��

��� &KDQQHOV���&RQWLQXRXV�VORWWHG�ILEHUJODVV�FKDQQHO�ZLWK�LQWXUQHG�OLSV��
��� &KDQQHO� 1XWV�� � )LEHUJODVV� QXWV� RU� RWKHU� GHYLFHV� GHVLJQHG� WR� ILW� LQWR� FKDQQHO� VORW� DQG��

ZKHQ�WLJKWHQHG��SUHYHQW�VOLSSLQJ�DORQJ�FKDQQHO��
��� +DQJHU�5RGV���&RQWLQXRXV�WKUHDG�URG��QXWV��DQG�ZDVKHU�PDGH�RI�VWDLQOHVV�VWHHO��

���� 7+(50$/�+$1*(5�6+,(/'�,16(576�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� &DUSHQWHU�	�3DWHUVRQ��,QF��
��� &OHPHQW�6XSSRUW�6HUYLFHV��
��� (5,&2�,QWHUQDWLRQDO�&RUSRUDWLRQ��
��� 1DWLRQDO�3LSH�+DQJHU�&RUSRUDWLRQ��
��� 3+6�,QGXVWULHV��,QF��
��� 3LSH�6KLHOGV��,QF���D�VXEVLGLDU\�RI�3LSLQJ�7HFKQRORJ\�	�3URGXFWV��,QF��
��� 3LSLQJ�7HFKQRORJ\�	�3URGXFWV��,QF��
��� 5LOFR�0DQXIDFWXULQJ�&R���,QF��
��� 9DOXH�(QJLQHHUHG�3URGXFWV��,QF��
���� 2U�DSSURYHG�HTXDO��

%�� ,QVXODWLRQ�,QVHUW�0DWHULDO�IRU�&ROG�3LSLQJ���$670�&������7\SH�,,�FHOOXODU�JODVV�ZLWK�����SVLJ�
PLQLPXP�FRPSUHVVLYH�VWUHQJWK�DQG�YDSRU�EDUULHU��

&�� ,QVXODWLRQ�,QVHUW� 0DWHULDO� IRU� +RW� 3LSLQJ�� � :DWHU�UHSHOOHQW� WUHDWHG�� $670�&������ 7\SH�,�
FDOFLXP�VLOLFDWH�ZLWK�����SVLJ�PLQLPXP�FRPSUHVVLYH�VWUHQJWK��

'�� )RU�7UDSH]H�RU�&ODPSHG�6\VWHPV���,QVHUW�DQG�VKLHOG�VKDOO�FRYHU�HQWLUH�FLUFXPIHUHQFH�RI�SLSH��

(�� )RU�&OHYLV�RU�%DQG�+DQJHUV���,QVHUW�DQG�VKLHOG�VKDOO�FRYHU�ORZHU�����GHJUHHV�RI�SLSH��

)�� ,QVHUW�/HQJWK���([WHQG���LQFKHV�EH\RQG�VKHHW�PHWDO�VKLHOG�IRU�SLSLQJ�RSHUDWLQJ�EHORZ�DPELHQW�
DLU�WHPSHUDWXUH��

���� )$67(1(5�6<67(06�

$�� 3RZGHU�$FWXDWHG�)DVWHQHUV���7KUHDGHG�VWHHO�VWXG��IRU�XVH�LQ�KDUGHQHG�SRUWODQG�FHPHQW�FRQFUHWH�
ZLWK� SXOO�RXW�� WHQVLRQ�� DQG� VKHDU� FDSDFLWLHV� DSSURSULDWH� IRU� VXSSRUWHG� ORDGV� DQG� EXLOGLQJ�
PDWHULDOV�ZKHUH�XVHG��

%�� 0HFKDQLFDO�([SDQVLRQ� $QFKRUV�� � ,QVHUW�ZHGJH�W\SH�� ]LQF�FRDWHG� VWHHO� DQFKRUV�� IRU� XVH� LQ�
KDUGHQHG�SRUWODQG�FHPHQW�FRQFUHWH��ZLWK�SXOO�RXW��WHQVLRQ��DQG�VKHDU�FDSDFLWLHV�DSSURSULDWH�IRU�
VXSSRUWHG�ORDGV�DQG�EXLOGLQJ�PDWHULDOV�ZKHUH�XVHG��
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���� 3,3(�67$1'6�

$�� *HQHUDO� 5HTXLUHPHQWV� IRU� 3LSH� 6WDQGV�� � 6KRS�� RU� ILHOG�IDEULFDWHG� DVVHPEOLHV� PDGH� RI�
PDQXIDFWXUHG�FRUURVLRQ�UHVLVWDQW�FRPSRQHQWV�WR�VXSSRUW�URRI�PRXQWHG�SLSLQJ��

%�� &RPSDFW�3LSH�6WDQG���2QH�SLHFH�SODVWLF�XQLW�ZLWK�LQWHJUDO�URG�UROOHU��SLSH�FODPSV��RU�9�VKDSHG�
FUDGOH�WR�VXSSRUW�SLSH��IRU�URRI�LQVWDOODWLRQ�ZLWKRXW�PHPEUDQH�SHQHWUDWLRQ��

&�� /RZ�7\SH��6LQJOH�3LSH�6WDQG�� �2QH�SLHFH� VWDLQOHVV�VWHHO�EDVH�XQLW�ZLWK�SODVWLF� UROOHU�� IRU� URRI�
LQVWDOODWLRQ�ZLWKRXW�PHPEUDQH�SHQHWUDWLRQ��

'�� +LJK�7\SH��6LQJOH�3LSH�6WDQG��

��� 'HVFULSWLRQ�� �$VVHPEO\�RI�EDVH��YHUWLFDO�DQG�KRUL]RQWDO�PHPEHUV��DQG�SLSH�VXSSRUW�� IRU�
URRI�LQVWDOODWLRQ�ZLWKRXW�PHPEUDQH�SHQHWUDWLRQ��

��� %DVH���6WDLQOHVV�VWHHO��
��� 9HUWLFDO� 0HPEHUV�� � 7ZR� RU� PRUH� FDGPLXP�SODWHG�VWHHO� RU� VWDLQOHVV�VWHHO�� FRQWLQXRXV�

WKUHDG�URGV��
��� +RUL]RQWDO�0HPEHU���&DGPLXP�SODWHG�VWHHO�RU�VWDLQOHVV�VWHHO�URG�ZLWK�SODVWLF�RU�VWDLQOHVV�

VWHHO��UROOHU�W\SH�SLSH�VXSSRUW��

(�� +LJK�7\SH��0XOWLSOH�3LSH�6WDQG��

��� 'HVFULSWLRQ���$VVHPEO\�RI�EDVHV��YHUWLFDO�DQG�KRUL]RQWDO�PHPEHUV��DQG�SLSH�VXSSRUWV��IRU�
URRI�LQVWDOODWLRQ�ZLWKRXW�PHPEUDQH�SHQHWUDWLRQ��

��� %DVHV���2QH�RU�PRUH��SODVWLF��
��� 9HUWLFDO�0HPEHUV���7ZR�RU�PRUH�SURWHFWLYH�FRDWHG�VWHHO�FKDQQHOV��
��� +RUL]RQWDO�0HPEHU���3URWHFWLYH�FRDWHG�VWHHO�FKDQQHO��
��� 3LSH�6XSSRUWV���*DOYDQL]HG�VWHHO��FOHYLV�W\SH�SLSH�KDQJHUV��

)�� &XUE�0RXQWLQJ�7\SH� 3LSH� 6WDQGV�� � 6KRS�� RU� ILHOG�IDEULFDWHG� SLSH� VXSSRUWV� PDGH� IURP�
VWUXFWXUDO�VWHHO� VKDSHV�� FRQWLQXRXV�WKUHDG� URGV�� DQG� UROOHUV�� IRU� PRXQWLQJ� RQ� SHUPDQHQW�
VWDWLRQDU\�URRI�FXUE��

���� 3,3(�326,7,21,1*�6<67(06�

$�� 'HVFULSWLRQ�� � ,$302�36����� SRVLWLRQLQJ� V\VWHP� RI� PHWDO� EUDFNHWV�� FOLSV�� DQG� VWUDSV� IRU�
SRVLWLRQLQJ�SLSLQJ�LQ�SLSH�VSDFHV��IRU�SOXPELQJ�IL[WXUHV�LQ�FRPPHUFLDO�DSSOLFDWLRQV��

���� (48,30(17�68332576�

$�� 'HVFULSWLRQ���:HOGHG��VKRS��RU�ILHOG�IDEULFDWHG�HTXLSPHQW�VXSSRUW�PDGH�IURP�VWUXFWXUDO�FDUERQ�
VWHHO�VKDSHV��

����� 0,6&(//$1(286�0$7(5,$/6�

$�� 6WUXFWXUDO� 6WHHO�� � $670�$����$���0�� FDUERQ�VWHHO� SODWHV�� VKDSHV�� DQG� EDUV�� EODFN� DQG�
JDOYDQL]HG��
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%�� *URXW�� � $670�&������� IDFWRU\�PL[HG� DQG� �SDFNDJHG�� GU\�� K\GUDXOLF�FHPHQW�� QRQVKULQN� DQG�
QRQPHWDOOLF�JURXW��VXLWDEOH�IRU�LQWHULRU�DQG�H[WHULRU�DSSOLFDWLRQV��

��� 3URSHUWLHV���1RQVWDLQLQJ��QRQFRUURVLYH��DQG�QRQJDVHRXV��
��� 'HVLJQ�0L[��������SVL�����GD\�FRPSUHVVLYH�VWUHQJWK��

3$57�����(;(&87,21�

���� +$1*(5�$1'�6833257�,167$//$7,21�

$�� 0HWDO� 3LSH�+DQJHU� ,QVWDOODWLRQ�� � &RPSO\�ZLWK�066�63���� DQG�066�63����� � ,QVWDOO� KDQJHUV��
VXSSRUWV�� FODPSV�� DQG� DWWDFKPHQWV� DV� UHTXLUHG� WR� SURSHUO\� VXSSRUW� SLSLQJ� IURP� WKH� EXLOGLQJ�
VWUXFWXUH��

%�� 0HWDO�7UDSH]H�3LSH�+DQJHU� ,QVWDOODWLRQ�� �&RPSO\�ZLWK�066�63����DQG�066�63����� �$UUDQJH�
IRU� JURXSLQJ� RI� SDUDOOHO� UXQV� RI� KRUL]RQWDO� SLSLQJ�� DQG� VXSSRUW� WRJHWKHU� RQ� ILHOG�IDEULFDWHG�
WUDSH]H�SLSH�KDQJHUV��

��� 3LSHV� RI�9DULRXV� 6L]HV�� � 6XSSRUW� WRJHWKHU� DQG� VSDFH� WUDSH]HV� IRU� VPDOOHVW� SLSH� VL]H� RU�
LQVWDOO� LQWHUPHGLDWH� VXSSRUWV� IRU� VPDOOHU� GLDPHWHU�SLSHV� DV� VSHFLILHG� IRU� LQGLYLGXDO� SLSH�
KDQJHUV��

��� )LHOG� IDEULFDWH� IURP� $670�$����$���0�� FDUERQ�VWHHO� VKDSHV� VHOHFWHG� IRU� ORDGV� EHLQJ�
VXSSRUWHG���:HOG�VWHHO�DFFRUGLQJ�WR�$:6�'����'���0��

&�� )LEHUJODVV� 3LSH�+DQJHU� ,QVWDOODWLRQ�� � &RPSO\� ZLWK� DSSOLFDEOH� SRUWLRQV� RI� 066�63���� DQG�
066�63����� � ,QVWDOO� KDQJHUV� DQG� DWWDFKPHQWV� DV� UHTXLUHG� WR� SURSHUO\� VXSSRUW� SLSLQJ� IURP�
EXLOGLQJ�VWUXFWXUH��

'�� )LEHUJODVV� 6WUXW� 6\VWHP� ,QVWDOODWLRQ�� � $UUDQJH� IRU� JURXSLQJ� RI� SDUDOOHO� UXQV� RI� SLSLQJ�� DQG�
VXSSRUW�WRJHWKHU�RQ�ILHOG�DVVHPEOHG�ILEHUJODVV�VWUXWV��

(�� 7KHUPDO�+DQJHU�6KLHOG�,QVWDOODWLRQ���,QVWDOO�LQ�SLSH�KDQJHU�RU�VKLHOG�IRU�LQVXODWHG�SLSLQJ��

)�� )DVWHQHU�6\VWHP�,QVWDOODWLRQ��

��� ,QVWDOO� SRZGHU�DFWXDWHG� IDVWHQHUV� IRU� XVH� LQ� OLJKWZHLJKW� FRQFUHWH� RU� FRQFUHWH� VODEV� OHVV�
WKDQ� �� LQFKHV� WKLFN� LQ� FRQFUHWH� DIWHU� FRQFUHWH� LV� SODFHG� DQG� FRPSOHWHO\� FXUHG�� � 8VH�
RSHUDWRUV� WKDW� DUH� OLFHQVHG� E\� SRZGHU�DFWXDWHG� WRRO� PDQXIDFWXUHU�� � ,QVWDOO� IDVWHQHUV�
DFFRUGLQJ�WR�SRZGHU�DFWXDWHG�WRRO�PDQXIDFWXUHU
V�RSHUDWLQJ�PDQXDO��

��� ,QVWDOO�PHFKDQLFDO�H[SDQVLRQ�DQFKRUV�LQ�FRQFUHWH�DIWHU�FRQFUHWH�LV�SODFHG�DQG�FRPSOHWHO\�
FXUHG���,QVWDOO�IDVWHQHUV�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

*�� 3LSH�6WDQG�,QVWDOODWLRQ��

��� 3LSH� 6WDQG� 7\SHV� H[FHSW� &XUE�0RXQWHG� 7\SH�� � $VVHPEOH� FRPSRQHQWV� DQG� PRXQW� RQ�
VPRRWK�URRI�VXUIDFH���'R�QRW�SHQHWUDWH�URRI�PHPEUDQH��

��� &XUE�0RXQWHG�7\SH� 3LSH� 6WDQGV�� � $VVHPEOH� FRPSRQHQWV� RU� IDEULFDWH� SLSH� VWDQG� DQG�
PRXQW�RQ�SHUPDQHQW��VWDWLRQDU\�URRI�FXUE���6HH�'LYLVLRQ����6HFWLRQ��5RRI�$FFHVVRULHV��
IRU�FXUEV��
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+�� 3LSH�3RVLWLRQLQJ�6\VWHP� ,QVWDOODWLRQ�� � ,QVWDOO� VXSSRUW� GHYLFHV� WR�PDNH� ULJLG� VXSSO\� DQG�ZDVWH�
SLSLQJ� FRQQHFWLRQV� WR� HDFK� SOXPELQJ� IL[WXUH�� � 6HH�'LYLVLRQ���� SOXPELQJ� IL[WXUH� 6HFWLRQV� IRU�
UHTXLUHPHQWV�IRU�SLSH�SRVLWLRQLQJ�V\VWHPV�IRU�SOXPELQJ�IL[WXUHV��

,�� ,QVWDOO� KDQJHUV� DQG� VXSSRUWV� FRPSOHWH� ZLWK� QHFHVVDU\� DWWDFKPHQWV�� LQVHUWV�� EROWV�� URGV�� QXWV��
ZDVKHUV��DQG�RWKHU�DFFHVVRULHV��

-�� (TXLSPHQW�6XSSRUW�,QVWDOODWLRQ���)DEULFDWH�IURP�ZHOGHG�VWUXFWXUDO�VWHHO�VKDSHV��

.�� ,QVWDOO� KDQJHUV� DQG� VXSSRUWV� WR� DOORZ� FRQWUROOHG� WKHUPDO� DQG� VHLVPLF� PRYHPHQW� RI� SLSLQJ�
V\VWHPV�� WR� SHUPLW� IUHHGRP� RI� PRYHPHQW� EHWZHHQ� SLSH� DQFKRUV�� DQG� WR� IDFLOLWDWH� DFWLRQ� RI�
H[SDQVLRQ�MRLQWV��H[SDQVLRQ�ORRSV��H[SDQVLRQ�EHQGV��DQG�VLPLODU�XQLWV��

/�� ,QVWDOO�ODWHUDO�EUDFLQJ�ZLWK�SLSH�KDQJHUV�DQG�VXSSRUWV�WR�SUHYHQW�VZD\LQJ��

0�� ,QVWDOO�EXLOGLQJ�DWWDFKPHQWV�ZLWKLQ�FRQFUHWH�VODEV�RU�DWWDFK�WR�VWUXFWXUDO�VWHHO���,QVWDOO�DGGLWLRQDO�
DWWDFKPHQWV�DW�FRQFHQWUDWHG�ORDGV��LQFOXGLQJ�YDOYHV��IODQJHV��DQG�VWUDLQHUV��136�������DQG�ODUJHU�
DQG�DW�FKDQJHV�LQ�GLUHFWLRQ�RI�SLSLQJ���,QVWDOO�FRQFUHWH�LQVHUWV�EHIRUH�FRQFUHWH�LV�SODFHG��IDVWHQ�
LQVHUWV�WR�IRUPV�DQG�LQVWDOO�UHLQIRUFLQJ�EDUV�WKURXJK�RSHQLQJV�DW�WRS�RI�LQVHUWV��

1�� /RDG�'LVWULEXWLRQ���,QVWDOO�KDQJHUV�DQG�VXSSRUWV�VR�WKDW�SLSLQJ�OLYH�DQG�GHDG�ORDGV�DQG�VWUHVVHV�
IURP�PRYHPHQW�ZLOO�QRW�EH�WUDQVPLWWHG�WR�FRQQHFWHG�HTXLSPHQW��

2�� 3LSH�6ORSHV�� � ,QVWDOO�KDQJHUV� DQG� VXSSRUWV� WR�SURYLGH� LQGLFDWHG�SLSH� VORSHV�DQG� WR�QRW� H[FHHG�
PD[LPXP�SLSH�GHIOHFWLRQV�DOORZHG�E\�$60(�%�����IRU�EXLOGLQJ�VHUYLFHV�SLSLQJ��

3�� ,QVXODWHG�3LSLQJ��

��� $WWDFK�FODPSV�DQG�VSDFHUV�WR�SLSLQJ��

D�� 3LSLQJ�2SHUDWLQJ� DERYH�$PELHQW�$LU� 7HPSHUDWXUH�� � &ODPS�PD\� SURMHFW� WKURXJK�
LQVXODWLRQ��

E�� 3LSLQJ� 2SHUDWLQJ� EHORZ� $PELHQW� $LU� 7HPSHUDWXUH�� � 8VH� WKHUPDO�KDQJHU� VKLHOG�
LQVHUW�ZLWK�FODPS�VL]HG�WR�PDWFK�2'�RI�LQVHUW��

F�� 'R� QRW� H[FHHG� SLSH� VWUHVV� OLPLWV� DOORZHG� E\� $60(�%����� IRU� EXLOGLQJ� VHUYLFHV�
SLSLQJ��

��� ,QVWDOO� 066�63����� 7\SH����� SURWHFWLRQ� VDGGOHV� LI� LQVXODWLRQ� ZLWKRXW� YDSRU� EDUULHU� LV�
LQGLFDWHG���)LOO�LQWHULRU�YRLGV�ZLWK�LQVXODWLRQ�WKDW�PDWFKHV�DGMRLQLQJ�LQVXODWLRQ��

D�� 2SWLRQ�� � 7KHUPDO�KDQJHU� VKLHOG� LQVHUWV� PD\� EH� XVHG�� � ,QFOXGH� VWHHO� ZHLJKW�
GLVWULEXWLRQ�SODWH�IRU�SLSH�136���DQG�ODUJHU�LI�SLSH�LV�LQVWDOOHG�RQ�UROOHUV��

��� ,QVWDOO�066�63�����7\SH�����SURWHFWLYH�VKLHOGV�RQ�FROG�SLSLQJ�ZLWK�YDSRU�EDUULHU���6KLHOGV�
VKDOO�VSDQ�DQ�DUF�RI�����GHJUHHV��

D�� 2SWLRQ�� � 7KHUPDO�KDQJHU� VKLHOG� LQVHUWV� PD\� EH� XVHG�� � ,QFOXGH� VWHHO� ZHLJKW�
GLVWULEXWLRQ�SODWH�IRU�SLSH�136���DQG�ODUJHU�LI�SLSH�LV�LQVWDOOHG�RQ�UROOHUV��

��� 6KLHOG�'LPHQVLRQV�IRU�3LSH���1RW�OHVV�WKDQ�WKH�IROORZLQJ��
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D�� 136�����WR�136������������LQFKHV�ORQJ�DQG�������LQFK�WKLFN��
E�� 136��������LQFKHV�ORQJ�DQG������LQFK�WKLFN��
F�� 136���DQG�136��������LQFKHV�ORQJ�DQG������LQFK�WKLFN��

��� 7KHUPDO�+DQJHU�6KLHOGV���,QVWDOO�ZLWK�LQVXODWLRQ�VDPH�WKLFNQHVV�DV�SLSLQJ�LQVXODWLRQ��

���� (48,30(17�68332576�

$�� )DEULFDWH� VWUXFWXUDO�VWHHO� VWDQGV� WR� VXVSHQG� HTXLSPHQW� IURP� VWUXFWXUH� RYHUKHDG� RU� WR� VXSSRUW�
HTXLSPHQW�DERYH�IORRU��

%�� *URXWLQJ���3ODFH�JURXW�XQGHU�VXSSRUWV�IRU�HTXLSPHQW�DQG�PDNH�EHDULQJ�VXUIDFH�VPRRWK��

&�� 3URYLGH�ODWHUDO�EUDFLQJ��WR�SUHYHQW�VZD\LQJ��IRU�HTXLSPHQW�VXSSRUWV��

���� 0(7$/�)$%5,&$7,216�

$�� &XW�� GULOO�� DQG� ILW� PLVFHOODQHRXV� PHWDO� IDEULFDWLRQV� IRU� WUDSH]H� SLSH� KDQJHUV� DQG� HTXLSPHQW�
VXSSRUWV��

%�� )LW�H[SRVHG�FRQQHFWLRQV�WRJHWKHU�WR�IRUP�KDLUOLQH�MRLQWV���)LHOG�ZHOG�FRQQHFWLRQV�WKDW�FDQQRW�EH�
VKRS�ZHOGHG�EHFDXVH�RI�VKLSSLQJ�VL]H�OLPLWDWLRQV��

&�� )LHOG�:HOGLQJ�� �&RPSO\�ZLWK�$:6�'����'���0�SURFHGXUHV� IRU� VKLHOGHG��PHWDO� DUF�ZHOGLQJ��
DSSHDUDQFH�DQG�TXDOLW\�RI�ZHOGV��DQG�PHWKRGV�XVHG� LQ�FRUUHFWLQJ�ZHOGLQJ�ZRUN��DQG�ZLWK� WKH�
IROORZLQJ��

��� 8VH�PDWHULDOV�DQG�PHWKRGV� WKDW�PLQLPL]H�GLVWRUWLRQ�DQG�GHYHORS�VWUHQJWK�DQG�FRUURVLRQ�
UHVLVWDQFH�RI�EDVH�PHWDOV��

��� 2EWDLQ�IXVLRQ�ZLWKRXW�XQGHUFXW�RU�RYHUODS��
��� 5HPRYH�ZHOGLQJ�IOX[�LPPHGLDWHO\��
��� )LQLVK� ZHOGV� DW� H[SRVHG� FRQQHFWLRQV� VR� QR� URXJKQHVV� VKRZV� DIWHU� ILQLVKLQJ� DQG� VR�

FRQWRXUV�RI�ZHOGHG�VXUIDFHV�PDWFK�DGMDFHQW�FRQWRXUV��

���� $'-867,1*�

$�� +DQJHU�$GMXVWPHQWV���$GMXVW�KDQJHUV�WR�GLVWULEXWH�ORDGV�HTXDOO\�RQ�DWWDFKPHQWV�DQG�WR�DFKLHYH�
LQGLFDWHG�VORSH�RI�SLSH��

%�� 7ULP�H[FHVV�OHQJWK�RI�FRQWLQXRXV�WKUHDG�KDQJHU�DQG�VXSSRUW�URGV�WR�������LQFKHV��

���� 3$,17,1*�

$�� 7RXFKXS���&OHDQ�ILHOG�ZHOGV�DQG�DEUDGHG�DUHDV�RI�VKRS�SDLQW���3DLQW�H[SRVHG�DUHDV�LPPHGLDWHO\�
DIWHU� HUHFWLQJ�KDQJHUV� DQG� VXSSRUWV�� �8VH� VDPH�PDWHULDOV� DV� XVHG� IRU� VKRS�SDLQWLQJ�� �&RPSO\�
ZLWK�663&�3$���UHTXLUHPHQWV�IRU�WRXFKLQJ�XS�ILHOG�SDLQWHG�VXUIDFHV��

��� $SSO\�SDLQW�E\�EUXVK�RU�VSUD\�WR�SURYLGH�D�PLQLPXP�GU\�ILOP�WKLFNQHVV�RI�����PLOV��
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%�� 7RXFKXS���&OHDQLQJ�DQG�WRXFKXS�SDLQWLQJ�RI�ILHOG�ZHOGV��EROWHG�FRQQHFWLRQV��DQG�DEUDGHG�DUHDV�
RI�VKRS�SDLQW�RQ�PLVFHOODQHRXV�PHWDO�DUH�VSHFLILHG�LQ�'LYLVLRQ������

&�� *DOYDQL]HG� 6XUIDFHV�� � &OHDQ� ZHOGV�� EROWHG� FRQQHFWLRQV�� DQG� DEUDGHG� DUHDV� DQG� DSSO\�
JDOYDQL]LQJ�UHSDLU�SDLQW�WR�FRPSO\�ZLWK�$670�$������

���� +$1*(5�$1'�6833257�6&+('8/(�

$�� 6SHFLILF� KDQJHU� DQG� VXSSRUW� UHTXLUHPHQWV� DUH� LQ� 6HFWLRQV� VSHFLI\LQJ� SLSLQJ� V\VWHPV� DQG�
HTXLSPHQW��

%�� &RPSO\�ZLWK�066�63���� IRU�SLSH�KDQJHU� VHOHFWLRQV�DQG�DSSOLFDWLRQV� WKDW� DUH�QRW� VSHFLILHG� LQ�
SLSLQJ�V\VWHP�6HFWLRQV��

&�� 8VH�KDQJHUV�DQG�VXSSRUWV�ZLWK�JDOYDQL]HG�PHWDOOLF�FRDWLQJV�IRU�SLSLQJ�DQG�HTXLSPHQW�WKDW�ZLOO�
QRW�KDYH�ILHOG�DSSOLHG�ILQLVK��

'�� 8VH� QRQPHWDOOLF� FRDWLQJV� RQ� DWWDFKPHQWV� IRU� HOHFWURO\WLF� SURWHFWLRQ�ZKHUH� DWWDFKPHQWV� DUH� LQ�
GLUHFW�FRQWDFW�ZLWK�FRSSHU�WXELQJ��

(�� 8VH�FDUERQ�VWHHO�SLSH�KDQJHUV�DQG�VXSSRUWV�DQG�DWWDFKPHQWV�IRU�JHQHUDO�VHUYLFH�DSSOLFDWLRQV��

)�� 8VH�VWDLQOHVV�VWHHO�SLSH�KDQJHUV�DQG�ILEHUJODVV�SLSH�KDQJHUV�DQG�VWDLQOHVV�VWHHO�DWWDFKPHQWV�IRU�
KRVWLOH�HQYLURQPHQW�DSSOLFDWLRQV��

*�� 8VH�FRSSHU�SODWHG�SLSH�KDQJHUV�DQG�FRSSHU�RU�VWDLQOHVV�VWHHO�DWWDFKPHQWV�IRU�FRSSHU�SLSLQJ�DQG�
WXELQJ��

+�� 8VH�SDGGHG�KDQJHUV�IRU�SLSLQJ�WKDW�LV�VXEMHFW�WR�VFUDWFKLQJ��

,�� 8VH�WKHUPDO�KDQJHU�VKLHOG�LQVHUWV�IRU�LQVXODWHG�SLSLQJ�DQG�WXELQJ��

-�� +RUL]RQWDO�3LSLQJ�+DQJHUV�DQG�6XSSRUWV���8QOHVV�RWKHUZLVH�LQGLFDWHG�DQG�H[FHSW�DV�VSHFLILHG�LQ�
SLSLQJ�V\VWHP�6HFWLRQV��LQVWDOO�WKH�IROORZLQJ�W\SHV��

��� $GMXVWDEOH�� 6WHHO� &OHYLV� +DQJHUV� �066� 7\SH����� � )RU� VXVSHQVLRQ� RI� QRQLQVXODWHG� RU�
LQVXODWHG��VWDWLRQDU\�SLSHV�136�����WR�136�����

��� <RNH�7\SH� 3LSH� &ODPSV� �066� 7\SH����� � )RU� VXVSHQVLRQ� RI� XS� WR� ����� GHJ� )�� SLSHV�
136���WR�136�����UHTXLULQJ�XS�WR���LQFKHV������PP��RI�LQVXODWLRQ��

��� &DUERQ�� RU� $OOR\�6WHHO�� 'RXEOH�%ROW� 3LSH� &ODPSV� �066� 7\SH����� � )RU� VXVSHQVLRQ� RI�
SLSHV�136�����WR�136�����UHTXLULQJ�FODPS�IOH[LELOLW\�DQG�XS�WR���LQFKHV�RI�LQVXODWLRQ��

��� 6WHHO� 3LSH� &ODPSV� �066� 7\SH����� � )RU� VXVSHQVLRQ� RI� FROG� DQG� KRW� SLSHV� 136����� WR�
136����LI�OLWWOH�RU�QR�LQVXODWLRQ�LV�UHTXLUHG��

��� 3LSH�+DQJHUV� �066�7\SH����� �)RU�VXVSHQVLRQ�RI�SLSHV�136����� WR�136���� WR�DOORZ�RII�
FHQWHU�FORVXUH�IRU�KDQJHU�LQVWDOODWLRQ�EHIRUH�SLSH�HUHFWLRQ��

��� $GMXVWDEOH�� 6ZLYHO� 6SOLW�� RU� 6ROLG�5LQJ� +DQJHUV� �066� 7\SH����� � )RU� VXVSHQVLRQ� RI�
QRQLQVXODWHG��VWDWLRQDU\�SLSHV�136�����WR�136����

��� $GMXVWDEOH�� 6WHHO� %DQG� +DQJHUV� �066� 7\SH����� � )RU� VXVSHQVLRQ� RI� QRQLQVXODWHG��
VWDWLRQDU\�SLSHV�136�����WR�136����
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��� $GMXVWDEOH� %DQG� +DQJHUV� �066� 7\SH����� � )RU� VXVSHQVLRQ� RI� QRQLQVXODWHG�� VWDWLRQDU\�
SLSHV�136�����WR�136����

��� $GMXVWDEOH��6ZLYHO�5LQJ�%DQG�+DQJHUV��066�7\SH�������)RU�VXVSHQVLRQ�RI�QRQLQVXODWHG��
VWDWLRQDU\�SLSHV�136�����WR�136����

���� 6SOLW�3LSH�5LQJ�ZLWK�RU�ZLWKRXW�7XUQEXFNOH�+DQJHUV��066�7\SH�������)RU�VXVSHQVLRQ�RI�
QRQLQVXODWHG��VWDWLRQDU\�SLSHV�136�����WR�136����

���� ([WHQVLRQ�+LQJHG� RU� 7ZR�%ROW� 6SOLW� 3LSH�&ODPSV� �066�7\SH������ � )RU� VXVSHQVLRQ� RI�
QRQLQVXODWHG��VWDWLRQDU\�SLSHV�136�����WR�136����

���� 8�%ROWV��066�7\SH�������)RU�VXSSRUW�RI�KHDY\�SLSHV�136�����WR�136�����
���� &OLSV� �066� 7\SH������ � )RU� VXSSRUW� RI� LQVXODWHG� SLSHV� QRW� VXEMHFW� WR� H[SDQVLRQ� RU�

FRQWUDFWLRQ��
���� 3LSH�6DGGOH�6XSSRUWV��066�7\SH�������)RU�VXSSRUW�RI�SLSHV�136���WR�136�����ZLWK�VWHHO�

SLSH�EDVH�VWDQFKLRQ�VXSSRUW�DQG�FDVW�LURQ�IORRU�IODQJH�RU�FDUERQ�VWHHO�SODWH��
���� 3LSH� 6WDQFKLRQ� 6DGGOHV� �066�7\SH������ � )RU� VXSSRUW� RI� SLSHV�136��� WR�136�����ZLWK�

VWHHO�SLSH� EDVH� VWDQFKLRQ� VXSSRUW� DQG� FDVW�LURQ� IORRU� IODQJH� RU� FDUERQ�VWHHO� SODWH�� DQG�
ZLWK�8�EROW�WR�UHWDLQ�SLSH��

���� $GMXVWDEOH�3LSH�6DGGOH�6XSSRUWV� �066�7\SH������ �)RU�VWDQFKLRQ�W\SH�VXSSRUW�IRU�SLSHV�
136������� WR�136���� LI� YHUWLFDO� DGMXVWPHQW� LV� UHTXLUHG�� ZLWK� VWHHO�SLSH� EDVH� VWDQFKLRQ�
VXSSRUW�DQG�FDVW�LURQ�IORRU�IODQJH��

���� 6LQJOH�3LSH�5ROOV��066�7\SH�������)RU�VXVSHQVLRQ�RI�SLSHV�136���WR�136�����IURP�WZR�
URGV�LI�ORQJLWXGLQDO�PRYHPHQW�FDXVHG�E\�H[SDQVLRQ�DQG�FRQWUDFWLRQ�PLJKW�RFFXU��

���� $GMXVWDEOH� 5ROOHU� +DQJHUV� �066� 7\SH������ � )RU� VXVSHQVLRQ� RI� SLSHV� 136������� WR�
136����� IURP� VLQJOH� URG� LI� KRUL]RQWDO�PRYHPHQW� FDXVHG� E\� H[SDQVLRQ� DQG� FRQWUDFWLRQ�
PLJKW�RFFXU��

���� &RPSOHWH� 3LSH� 5ROOV� �066� 7\SH������ � )RU� VXSSRUW� RI� SLSHV� 136��� WR� 136���� LI�
ORQJLWXGLQDO� PRYHPHQW� FDXVHG� E\� H[SDQVLRQ� DQG� FRQWUDFWLRQ� PLJKW� RFFXU� EXW� YHUWLFDO�
DGMXVWPHQW�LV�QRW�QHFHVVDU\��

���� 3LSH�5ROO�DQG�3ODWH�8QLWV��066�7\SH�������)RU�VXSSRUW�RI�SLSHV�136���WR�136����LI�VPDOO�
KRUL]RQWDO� PRYHPHQW� FDXVHG� E\� H[SDQVLRQ� DQG� FRQWUDFWLRQ� PLJKW� RFFXU� DQG� YHUWLFDO�
DGMXVWPHQW�LV�QRW�QHFHVVDU\��

���� $GMXVWDEOH� 3LSH� 5ROO� DQG� %DVH�8QLWV� �066� 7\SH������ � )RU� VXSSRUW� RI� SLSHV�136��� WR�
136����LI�YHUWLFDO�DQG�ODWHUDO�DGMXVWPHQW�GXULQJ�LQVWDOODWLRQ�PLJKW�EH�UHTXLUHG�LQ�DGGLWLRQ�
WR�H[SDQVLRQ�DQG�FRQWUDFWLRQ��

�
�

.�� 9HUWLFDO�3LSLQJ�&ODPSV�� �8QOHVV�RWKHUZLVH� LQGLFDWHG�DQG�H[FHSW�DV�VSHFLILHG� LQ�SLSLQJ�V\VWHP�
6HFWLRQV��LQVWDOO�WKH�IROORZLQJ�W\SHV��

��� ([WHQVLRQ�3LSH� RU�5LVHU�&ODPSV� �066�7\SH����� �)RU� VXSSRUW� RI� SLSH� ULVHUV�136����� WR�
136�����

��� &DUERQ��RU�$OOR\�6WHHO�5LVHU�&ODPSV��066�7\SH�������)RU�VXSSRUW�RI�SLSH�ULVHUV�136�����
WR�136����LI�ORQJHU�HQGV�DUH�UHTXLUHG�IRU�ULVHU�FODPSV��

/�� +DQJHU�5RG�$WWDFKPHQWV���8QOHVV�RWKHUZLVH�LQGLFDWHG�DQG�H[FHSW�DV�VSHFLILHG�LQ�SLSLQJ�V\VWHP�
6HFWLRQV��LQVWDOO�WKH�IROORZLQJ�W\SHV��

��� 6WHHO�7XUQEXFNOHV��066�7\SH�������)RU�DGMXVWPHQW�XS�WR���LQFKHV�IRU�KHDY\�ORDGV��
��� 6WHHO�&OHYLVHV��066�7\SH�������)RU�����WR�����GHJ�)�SLSLQJ�LQVWDOODWLRQV��
��� 6ZLYHO�7XUQEXFNOHV��066�7\SH�������)RU�XVH�ZLWK�066�7\SH�����VSOLW�SLSH�ULQJV��
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��� 0DOOHDEOH�,URQ�6RFNHWV� �066�7\SH������ � )RU� DWWDFKLQJ�KDQJHU� URGV� WR� YDULRXV� W\SHV� RI�
EXLOGLQJ�DWWDFKPHQWV��

��� 6WHHO�:HOGOHVV�(\H�1XWV��066�7\SH�������)RU�����WR�����GHJ�)�SLSLQJ�LQVWDOODWLRQV��

0�� %XLOGLQJ�$WWDFKPHQWV�� � 8QOHVV� RWKHUZLVH� LQGLFDWHG� DQG� H[FHSW� DV� VSHFLILHG� LQ� SLSLQJ� V\VWHP�
6HFWLRQV��LQVWDOO�WKH�IROORZLQJ�W\SHV��

��� 6WHHO� RU�0DOOHDEOH�&RQFUHWH� ,QVHUWV� �066�7\SH������ � )RU� XSSHU� DWWDFKPHQW� WR� VXVSHQG�
SLSH�KDQJHUV�IURP�FRQFUHWH�FHLOLQJ��

��� 7RS�%HDP� &�&ODPSV� �066� 7\SH������ � )RU� XVH� XQGHU� URRI� LQVWDOODWLRQV� ZLWK� EDU�MRLVW�
FRQVWUXFWLRQ��WR�DWWDFK�WR�WRS�IODQJH�RI�VWUXFWXUDO�VKDSH��

��� 6LGH�%HDP�RU�&KDQQHO�&ODPSV��066�7\SH�������)RU�DWWDFKLQJ�WR�ERWWRP�IODQJH�RI�EHDPV��
FKDQQHOV��RU�DQJOHV��

��� &HQWHU�%HDP�&ODPSV��066�7\SH�������)RU�DWWDFKLQJ�WR�FHQWHU�RI�ERWWRP�IODQJH�RI�EHDPV��
��� :HOGHG�%HDP�$WWDFKPHQWV��066�7\SH������ �)RU�DWWDFKLQJ�WR�ERWWRP�RI�EHDPV�LI� ORDGV�

DUH�FRQVLGHUDEOH�DQG�URG�VL]HV�DUH�ODUJH��
��� &�&ODPSV��066�7\SH�������)RU�VWUXFWXUDO�VKDSHV��
��� 7RS�%HDP�&ODPSV��066�7\SH�������)RU�WRS�RI�EHDPV�LI�KDQJHU�URG�LV�UHTXLUHG�WDQJHQW�WR�

IODQJH�HGJH��
��� 6LGH�%HDP�&ODPSV��066�7\SH�������)RU�ERWWRP�RI�VWHHO�,�EHDPV��
��� 6WHHO�%HDP�&ODPSV�ZLWK�(\H�1XWV��066�7\SH������ �)RU�DWWDFKLQJ�WR�ERWWRP�RI�VWHHO�,�

EHDPV�IRU�KHDY\�ORDGV��
���� /LQNHG�6WHHO�&ODPSV�ZLWK�(\H�1XWV��066�7\SH�������)RU�DWWDFKLQJ�WR�ERWWRP�RI�VWHHO�,�

EHDPV�IRU�KHDY\�ORDGV��ZLWK�OLQN�H[WHQVLRQV��
���� 0DOOHDEOH�%HDP� &ODPSV� ZLWK� ([WHQVLRQ� 3LHFHV� �066� 7\SH������ � )RU� DWWDFKLQJ� WR�

VWUXFWXUDO�VWHHO��
���� :HOGHG�6WHHO�%UDFNHWV���)RU�VXSSRUW�RI�SLSHV�IURP�EHORZ�RU�IRU�VXVSHQGLQJ�IURP�DERYH�

E\�XVLQJ�FOLS�DQG�URG���8VH�RQH�RI�WKH�IROORZLQJ�IRU�LQGLFDWHG�ORDGV��

D�� /LJKW��066�7\SH�����������OE��
E�� 0HGLXP��066�7\SH������������OE��
F�� +HDY\��066�7\SH������������OE��

���� 6LGH�%HDP�%UDFNHWV��066�7\SH�������)RU�VLGHV�RI�VWHHO�RU�ZRRGHQ�EHDPV��
���� 3ODWH�/XJV��066�7\SH�������)RU�DWWDFKLQJ�WR�VWHHO�EHDPV�LI�IOH[LELOLW\�DW�EHDP�LV�UHTXLUHG��
���� +RUL]RQWDO� 7UDYHOHUV� �066� 7\SH������ � )RU� VXSSRUWLQJ� SLSLQJ� V\VWHPV� VXEMHFW� WR� OLQHDU�

KRUL]RQWDO�PRYHPHQW�ZKHUH�KHDGURRP�LV�OLPLWHG��

1�� 6DGGOHV� DQG� 6KLHOGV�� � 8QOHVV� RWKHUZLVH� LQGLFDWHG� DQG� H[FHSW� DV� VSHFLILHG� LQ� SLSLQJ� V\VWHP�
6HFWLRQV��LQVWDOO�WKH�IROORZLQJ�W\SHV��

��� 6WHHO�3LSH�&RYHULQJ� 3URWHFWLRQ� 6DGGOHV� �066� 7\SH������ � 7R� ILOO� LQWHULRU� YRLGV� ZLWK�
LQVXODWLRQ�WKDW�PDWFKHV�DGMRLQLQJ�LQVXODWLRQ��

��� 3URWHFWLRQ�6KLHOGV��066�7\SH�������2I�OHQJWK�UHFRPPHQGHG�LQ�ZULWLQJ�E\�PDQXIDFWXUHU�
WR�SUHYHQW�FUXVKLQJ�LQVXODWLRQ��

��� 7KHUPDO�+DQJHU�6KLHOG�,QVHUWV���)RU�VXSSRUWLQJ�LQVXODWHG�SLSH��

2�� 6SULQJ�+DQJHUV� DQG� 6XSSRUWV�� � 8QOHVV� RWKHUZLVH� LQGLFDWHG� DQG� H[FHSW� DV� VSHFLILHG� LQ� SLSLQJ�
V\VWHP�6HFWLRQV��LQVWDOO�WKH�IROORZLQJ�W\SHV��

��� 5HVWUDLQW�&RQWURO�'HYLFHV��066�7\SH�������:KHUH�LQGLFDWHG�WR�FRQWURO�SLSLQJ�PRYHPHQW��
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��� 6SULQJ�&XVKLRQV��066�7\SH������ �)RU�OLJKW�ORDGV�LI�YHUWLFDO�PRYHPHQW�GRHV�QRW�H[FHHG�
������LQFKHV��

��� 6SULQJ�&XVKLRQ�5ROO�+DQJHUV��066�7\SH�������)RU�HTXLSSLQJ�7\SH�����UROO�KDQJHU�ZLWK�
VSULQJV��

��� 6SULQJ� 6ZD\� %UDFHV� �066� 7\SH������ � 7R� UHWDUG� VZD\�� VKRFN�� YLEUDWLRQ�� RU� WKHUPDO�
H[SDQVLRQ�LQ�SLSLQJ�V\VWHPV��

��� 9DULDEOH�6SULQJ�+DQJHUV� �066�7\SH������ �3UHVHW� WR� LQGLFDWHG� ORDG�DQG� OLPLW�YDULDELOLW\�
IDFWRU�WR����SHUFHQW�WR�DOORZ�H[SDQVLRQ�DQG�FRQWUDFWLRQ�RI�SLSLQJ�V\VWHP�IURP�KDQJHU��

��� 9DULDEOH�6SULQJ� %DVH� 6XSSRUWV� �066� 7\SH������ � 3UHVHW� WR� LQGLFDWHG� ORDG� DQG� OLPLW�
YDULDELOLW\�IDFWRU�WR����SHUFHQW�WR�DOORZ�H[SDQVLRQ�DQG�FRQWUDFWLRQ�RI�SLSLQJ�V\VWHP�IURP�
EDVH�VXSSRUW��

��� 9DULDEOH�6SULQJ� 7UDSH]H� +DQJHUV� �066� 7\SH������ � 3UHVHW� WR� LQGLFDWHG� ORDG� DQG� OLPLW�
YDULDELOLW\�IDFWRU�WR����SHUFHQW�WR�DOORZ�H[SDQVLRQ�DQG�FRQWUDFWLRQ�RI�SLSLQJ�V\VWHP�IURP�
WUDSH]H�VXSSRUW��

��� &RQVWDQW�6XSSRUWV�� �)RU�FULWLFDO�SLSLQJ�VWUHVV�DQG�LI�QHFHVVDU\�WR�DYRLG�WUDQVIHU�RI�VWUHVV�
IURP�RQH�VXSSRUW�WR�DQRWKHU�VXSSRUW��FULWLFDO�WHUPLQDO��RU�FRQQHFWHG�HTXLSPHQW���,QFOXGH�
DX[LOLDU\� VWRSV� IRU� HUHFWLRQ�� K\GURVWDWLF� WHVW�� DQG� ORDG�DGMXVWPHQW� FDSDELOLW\�� � 7KHVH�
VXSSRUWV�LQFOXGH�WKH�IROORZLQJ�W\SHV��

D�� +RUL]RQWDO��066�7\SH�������0RXQWHG�KRUL]RQWDOO\��
E�� 9HUWLFDO��066�7\SH�������0RXQWHG�YHUWLFDOO\��
F�� 7UDSH]H��066�7\SH�������7ZR�YHUWLFDO�W\SH�VXSSRUWV�DQG�RQH�WUDSH]H�PHPEHU��

3�� &RPSO\� ZLWK� 066�63���� IRU� WUDSH]H� SLSH�KDQJHU� VHOHFWLRQV� DQG� DSSOLFDWLRQV� WKDW� DUH� QRW�
VSHFLILHG�LQ�SLSLQJ�V\VWHP�6HFWLRQV��

4�� &RPSO\� ZLWK�0)0$����� IRU� PHWDO� IUDPLQJ� V\VWHP� VHOHFWLRQV� DQG� DSSOLFDWLRQV� WKDW� DUH� QRW�
VSHFLILHG�LQ�SLSLQJ�V\VWHP�6HFWLRQV��

5�� 8VH� SRZGHU�DFWXDWHG� IDVWHQHUV� RU� PHFKDQLFDO�H[SDQVLRQ� DQFKRUV� LQVWHDG� RI� EXLOGLQJ�
DWWDFKPHQWV�ZKHUH�UHTXLUHG�LQ�FRQFUHWH�FRQVWUXFWLRQ��

6�� 8VH� SLSH� SRVLWLRQLQJ� V\VWHPV� LQ� SLSH� VSDFHV� EHKLQG� SOXPELQJ� IL[WXUHV� WR� VXSSRUW� VXSSO\� DQG�
ZDVWH�SLSLQJ�IRU�SOXPELQJ�IL[WXUHV��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 7KLV�6HFWLRQ�LQFOXGHV�WKH�IROORZLQJ��

��� 9LEUDWLRQ�LVRODWRUV��
��� 9LEUDWLRQ�LVRODWLRQ�HTXLSPHQW�EDVHV��
��� 6HLVPLF�5HVWUDLQW�GHYLFHV��
��� )DFWRU\�ILQLVKHV��

���� '(),1,7,216�

$�� ,%&���,QWHUQDWLRQDO�%XLOGLQJ�&RGH��1-�(GLWLRQ��

%�� ,&&�(6���,&&�(YDOXDWLRQ�6HUYLFH��

���� 3(5)250$1&(�5(48,5(0(176�

$�� :LQG�5HVWUDLQW� /RDGLQJ� VKDOO� EH� DV� LQGLFDWHG� RQ� WKH� FRQWUDFW� GUDZLQJV�� LQ� WKH�
DUFKLWHFWXUDO�VWUXFWXUDO�FRGH�DQDO\VLV��

%�� 6HLVPLF�5HVWUDLQW� /RDGLQJ� VKDOO� EH� DV� LQGLFDWHG� RQ� WKH� FRQWUDFW� GUDZLQJV�� LQ� WKH�
DUFKLWHFWXUDO�VWUXFWXUDO�FRGH�DQDO\VLV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD��)RU�WKH�IROORZLQJ��

��� ,QFOXGH� UDWHG� ORDG�� UDWHG� GHIOHFWLRQ�� DQG� RYHUORDG� FDSDFLW\� IRU� HDFK� YLEUDWLRQ� LVRODWLRQ�
GHYLFH��

��� ,OOXVWUDWH� DQG� LQGLFDWH� VW\OH��PDWHULDO�� VWUHQJWK�� IDVWHQLQJ� SURYLVLRQ�� DQG� ILQLVK� IRU� HDFK�
W\SH�DQG�VL]H�RI�VHLVPLF�UHVWUDLQW�FRPSRQHQW�XVHG��

D�� 7DEXODWH� W\SHV�DQG�VL]HV�RI� VHLVPLF� UHVWUDLQWV��FRPSOHWH�ZLWK� UHSRUW�QXPEHUV�DQG�
UDWHG� VWUHQJWK� LQ� WHQVLRQ� DQG� VKHDU� DV� HYDOXDWHG� E\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��
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E�� $QQRWDWH� WR� LQGLFDWH� DSSOLFDWLRQ� RI� HDFK� SURGXFW� VXEPLWWHG� DQG� FRPSOLDQFH�ZLWK�
UHTXLUHPHQWV��

��� ,QWHUORFNLQJ�6QXEEHUV���,QFOXGH�UDWLQJV�IRU�KRUL]RQWDO��YHUWLFDO��DQG�FRPELQHG�ORDGV��

%�� 'HOHJDWHG�'HVLJQ�6XEPLWWDO�� �)RU�YLEUDWLRQ� LVRODWLRQ� DQG� VHLVPLF�UHVWUDLQW� GHWDLOV� LQGLFDWHG� WR�
FRPSO\�ZLWK�SHUIRUPDQFH�UHTXLUHPHQWV�DQG�GHVLJQ�FULWHULD�� LQFOXGLQJ�DQDO\VLV�GDWD�VLJQHG�DQG�
VHDOHG�E\�WKH�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

��� 'HVLJQ�&DOFXODWLRQV���&DOFXODWH�VWDWLF�DQG�G\QDPLF�ORDGLQJ�GXH�WR�HTXLSPHQW�ZHLJKW�DQG�
RSHUDWLRQ��VHLVPLF�IRUFHV�UHTXLUHG�WR�VHOHFW�YLEUDWLRQ�LVRODWRUV��VHLVPLF�UHVWUDLQWV��DQG�IRU�
GHVLJQLQJ�YLEUDWLRQ�LVRODWLRQ�EDVHV��

��� 5LVHU�6XSSRUWV�� � ,QFOXGH� ULVHU�GLDJUDPV�DQG�FDOFXODWLRQV� VKRZLQJ�DQWLFLSDWHG�H[SDQVLRQ�
DQG�FRQWUDFWLRQ�DW�HDFK�VXSSRUW�SRLQW��LQLWLDO�DQG�ILQDO�ORDGV�RQ�EXLOGLQJ�VWUXFWXUH��VSULQJ�
GHIOHFWLRQ� FKDQJHV�� DQG� VHLVPLF� ORDGV�� � ,QFOXGH� FHUWLILFDWLRQ� WKDW� ULVHU� V\VWHP� KDV� EHHQ�
H[DPLQHG�IRU�H[FHVVLYH�VWUHVV�DQG�WKDW�QRQH�ZLOO�H[LVW��

��� 9LEUDWLRQ� ,VRODWLRQ�%DVH�'HWDLOV�� �'HWDLO� RYHUDOO� GLPHQVLRQV�� LQFOXGLQJ� DQFKRUDJHV� DQG�
DWWDFKPHQWV�WR�VWUXFWXUH�DQG�WR�VXSSRUWHG�HTXLSPHQW���,QFOXGH�DX[LOLDU\�PRWRU�VOLGHV�DQG�
UDLOV��EDVH�ZHLJKWV��HTXLSPHQW�VWDWLF�ORDGV��SRZHU�WUDQVPLVVLRQ��FRPSRQHQW�PLVDOLJQPHQW��
DQG�FDQWLOHYHU�ORDGV��

��� 6HLVPLF�5HVWUDLQW�'HWDLOV��

D�� 'HVLJQ� $QDO\VLV�� � 7R� VXSSRUW� VHOHFWLRQ� DQG� DUUDQJHPHQW� RI� VHLVPLF� UHVWUDLQWV���
,QFOXGH�FDOFXODWLRQV�RI�FRPELQHG�WHQVLOH�DQG�VKHDU�ORDGV��

E�� 'HWDLOV���,QGLFDWH�IDEULFDWLRQ�DQG�DUUDQJHPHQW���'HWDLO�DWWDFKPHQWV�RI�UHVWUDLQWV�WR�
WKH�UHVWUDLQHG�LWHPV�DQG�WR�WKH�VWUXFWXUH���6KRZ�DWWDFKPHQW�ORFDWLRQV��PHWKRGV��DQG�
VSDFLQJV�� � ,GHQWLI\� FRPSRQHQWV�� OLVW� WKHLU� VWUHQJWKV�� DQG� LQGLFDWH� GLUHFWLRQV� DQG�
YDOXHV� RI� IRUFHV� WUDQVPLWWHG� WR� WKH� VWUXFWXUH� GXULQJ� VHLVPLF� HYHQWV�� � ,QGLFDWH�
DVVRFLDWLRQ�ZLWK�YLEUDWLRQ�LVRODWLRQ�GHYLFHV��

F�� 3UHDSSURYDO� DQG� (YDOXDWLRQ� 'RFXPHQWDWLRQ�� � %\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��VKRZLQJ�PD[LPXP�UDWLQJV�RI�UHVWUDLQW�LWHPV�DQG�WKH�
EDVLV�IRU�DSSURYDO��WHVWV�RU�FDOFXODWLRQV���

���� ,1)250$7,21$/�68%0,77$/6�

$�� &RRUGLQDWLRQ� 'UDZLQJV�� � 6KRZ� FRRUGLQDWLRQ� RI� VHLVPLF� EUDFLQJ� IRU� SOXPELQJ� SLSLQJ� DQG�
HTXLSPHQW� ZLWK� RWKHU� V\VWHPV� DQG� HTXLSPHQW� LQ� WKH� YLFLQLW\�� LQFOXGLQJ� RWKHU� VXSSRUWV� DQG�
VHLVPLF�UHVWUDLQWV��

%�� 4XDOLILFDWLRQ�'DWD���)RU�SURIHVVLRQDO�HQJLQHHU�DQG�WHVWLQJ�DJHQF\��

&�� :HOGLQJ�FHUWLILFDWHV��

'�� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� 'DWD�� � )RU� DLU�PRXQWLQJ� V\VWHPV� WR� LQFOXGH� LQ� RSHUDWLRQ� DQG�
PDLQWHQDQFH�PDQXDOV��
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���� 48$/,7<�$6685$1&(�

$�� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���$Q�LQGHSHQGHQW�DJHQF\��ZLWK�WKH�H[SHULHQFH�DQG�FDSDELOLW\�WR�
FRQGXFW� WKH� WHVWLQJ� LQGLFDWHG�� WKDW� LV� D� QDWLRQDOO\� UHFRJQL]HG� WHVWLQJ� ODERUDWRU\� �157/�� DV�
GHILQHG�E\�26+$�LQ����&)5���������DQG�WKDW�LV�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%�� &RPSO\�ZLWK�VHLVPLF�UHVWUDLQW�UHTXLUHPHQWV�LQ�WKH�,%&�XQOHVV�UHTXLUHPHQWV�LQ�WKLV�6HFWLRQ�DUH�
PRUH�VWULQJHQW��

&�� :HOGLQJ�� � 4XDOLI\� SURFHGXUHV� DQG� SHUVRQQHO� DFFRUGLQJ� WR� $:6�'����'���0�� �6WUXFWXUDO�
:HOGLQJ�&RGH���6WHHO���

'�� 6HLVPLF�UHVWUDLQW�GHYLFHV�VKDOO�KDYH�KRUL]RQWDO�DQG�YHUWLFDO� ORDG� WHVWLQJ�DQG�DQDO\VLV�DQG�VKDOO�
EHDU� DQFKRUDJH� SUHDSSURYDO� 23$� QXPEHU� IURP� 26+3'�� SUHDSSURYHG� E\� ,&&�(6�� RU�
SUHDSSURYHG�E\�DQRWKHU�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��VKRZLQJ�PD[LPXP�
VHLVPLF�UHVWUDLQW�UDWLQJV���5DWLQJV�EDVHG�RQ�LQGHSHQGHQW�WHVWLQJ�DUH�SUHIHUUHG�WR�UDWLQJV�EDVHG�RQ�
FDOFXODWLRQV���,I�SUHDSSURYHG�UDWLQJV�DUH�QRW�DYDLODEOH��VXEPLWWDOV�EDVHG�RQ�LQGHSHQGHQW�WHVWLQJ�
DUH�SUHIHUUHG�� �&DOFXODWLRQV� �LQFOXGLQJ�FRPELQLQJ� VKHDU� DQG� WHQVLOH� ORDGV�� WR� VXSSRUW� VHLVPLF�
UHVWUDLQW�GHVLJQV�PXVW�EH�VLJQHG�DQG�VHDOHG�E\�D�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU��

3$57�����352'8&76�

���� 9,%5$7,21�,62/$7256�

$�� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� D� FRPSDUDEOH�
SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

��� $FH�0RXQWLQJV�&R���,QF��
��� $PEHU�%RRWK�&RPSDQ\��,QF��
��� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
��� ,VRODWLRQ�7HFKQRORJ\��,QF��
��� .LQHWLFV�1RLVH�&RQWURO��
��� 0DVRQ�,QGXVWULHV��
��� 9LEUDWLRQ�(OLPLQDWRU�&R���,QF��
��� 9LEUDWLRQ�,VRODWLRQ��
��� 9LEUDWLRQ�0RXQWLQJV�	�&RQWUROV��,QF��
���� 2U�DSSURYHG�HTXDO��

%�� 3DGV���$UUDQJHG�LQ�VLQJOH�RU�PXOWLSOH�OD\HUV�RI�VXIILFLHQW�VWLIIQHVV�IRU�XQLIRUP�ORDGLQJ�RYHU�SDG�
DUHD��PROGHG�ZLWK�D�QRQVOLS�SDWWHUQ�DQG�JDOYDQL]HG�VWHHO�EDVHSODWHV��DQG�IDFWRU\�FXW�WR�VL]HV�WKDW�
PDWFK�UHTXLUHPHQWV�RI�VXSSRUWHG�HTXLSPHQW��

��� 5HVLOLHQW�0DWHULDO���2LO��DQG�ZDWHU�UHVLVWDQW�QHRSUHQH��

&�� 0RXQWV�� � 'RXEOH�GHIOHFWLRQ� W\SH�� ZLWK� PROGHG�� RLO�UHVLVWDQW� UXEEHU�� KHUPHWLFDOO\� VHDOHG�
FRPSUHVVHG�ILEHUJODVV��RU�QHRSUHQH�LVRODWRU�HOHPHQWV�ZLWK�IDFWRU\�GULOOHG��HQFDSVXODWHG�WRS�SODWH�
IRU�EROWLQJ� WR�HTXLSPHQW�DQG�ZLWK�EDVHSODWH� IRU�EROWLQJ� WR�VWUXFWXUH�� �&RORU�FRGH�RU�RWKHUZLVH�
LGHQWLI\�WR�LQGLFDWH�FDSDFLW\�UDQJH��
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��� 0DWHULDOV�� � &DVW�GXFWLOH�LURQ� RU� ZHOGHG� VWHHO� KRXVLQJ� FRQWDLQLQJ� WZR� VHSDUDWH� DQG�
RSSRVLQJ��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH�HOHPHQWV�WKDW�SUHYHQW�FHQWUDO�WKUHDGHG�HOHPHQW�
DQG�DWWDFKPHQW�KDUGZDUH�IURP�FRQWDFWLQJ�WKH�KRXVLQJ�GXULQJ�QRUPDO�RSHUDWLRQ��

��� 1HRSUHQH���6KRFN�DEVRUELQJ�PDWHULDOV�FRPSRXQGHG�DFFRUGLQJ�WR�WKH�VWDQGDUG�IRU�EULGJH�
EHDULQJ�QHRSUHQH�DV�GHILQHG�E\�$$6+72��

'�� 5HVWUDLQHG�0RXQWV���$OO�GLUHFWLRQDO�PRXQWLQJV�ZLWK�VHLVPLF�UHVWUDLQW��

��� 0DWHULDOV�� � &DVW�GXFWLOH�LURQ� RU� ZHOGHG� VWHHO� KRXVLQJ� FRQWDLQLQJ� WZR� VHSDUDWH� DQG�
RSSRVLQJ��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH�HOHPHQWV�WKDW�SUHYHQW�FHQWUDO�WKUHDGHG�HOHPHQW�
DQG�DWWDFKPHQW�KDUGZDUH�IURP�FRQWDFWLQJ�WKH�KRXVLQJ�GXULQJ�QRUPDO�RSHUDWLRQ��

��� 1HRSUHQH���6KRFN�DEVRUELQJ�PDWHULDOV�FRPSRXQGHG�DFFRUGLQJ�WR�WKH�VWDQGDUG�IRU�EULGJH�
EHDULQJ�QHRSUHQH�DV�GHILQHG�E\�$$6+72��

(�� 6SULQJ�,VRODWRUV���)UHHVWDQGLQJ��ODWHUDOO\�VWDEOH��RSHQ�VSULQJ�LVRODWRUV��

��� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

��� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
��� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
��� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��
��� %DVHSODWHV���)DFWRU\�GULOOHG�IRU�EROWLQJ�WR�VWUXFWXUH�DQG�ERQGHG�WR�����LQFK�WKLFN��UXEEHU�

LVRODWRU�SDG�DWWDFKHG�WR�EDVHSODWH�XQGHUVLGH���%DVHSODWHV�VKDOO�OLPLW�IORRU�ORDG�WR�����SVLJ��
��� 7RS�3ODWH�DQG�$GMXVWPHQW�%ROW���7KUHDGHG�WRS�SODWH�ZLWK�DGMXVWPHQW�EROW�DQG�FDS�VFUHZ�

WR�IDVWHQ�DQG�OHYHO�HTXLSPHQW��

)�� 5HVWUDLQHG�6SULQJ�,VRODWRUV���)UHHVWDQGLQJ��VWHHO��RSHQ�VSULQJ�LVRODWRUV�ZLWK�VHLVPLF�RU�OLPLW�VWRS�
UHVWUDLQW��

��� +RXVLQJ�� � 6WHHO� ZLWK� UHVLOLHQW� YHUWLFDO�OLPLW� VWRSV� WR� SUHYHQW� VSULQJ� H[WHQVLRQ� GXH� WR�
ZHLJKW� EHLQJ� UHPRYHG�� IDFWRU\�GULOOHG� EDVHSODWH� ERQGHG� WR� ����LQFK�� ���PP��� WKLFN��
QHRSUHQH� RU� UXEEHU� LVRODWRU� SDG� DWWDFKHG� WR� EDVHSODWH� XQGHUVLGH�� DQG� DGMXVWDEOH�
HTXLSPHQW�PRXQWLQJ�DQG�OHYHOLQJ�EROW�WKDW�DFWV�DV�EORFNLQJ�GXULQJ�LQVWDOODWLRQ��

��� 5HVWUDLQW�� � 6HLVPLF� RU� OLPLW�VWRS� DV� UHTXLUHG� IRU� HTXLSPHQW� DQG� DXWKRULWLHV� KDYLQJ�
MXULVGLFWLRQ��

��� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

��� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
��� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
��� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��

*�� +RXVHG�6SULQJ�0RXQWV���+RXVHG�VSULQJ�LVRODWRU�ZLWK�LQWHJUDO�VHLVPLF�VQXEEHUV��

��� +RXVLQJ���'XFWLOH�LURQ�RU�VWHHO�KRXVLQJ�WR�SURYLGH�DOO�GLUHFWLRQDO�VHLVPLF�UHVWUDLQW��
��� %DVH���)DFWRU\�GULOOHG�IRU�EROWLQJ�WR�VWUXFWXUH��
��� 6QXEEHUV�� �9HUWLFDOO\� DGMXVWDEOH� WR� DOORZ� D�PD[LPXP� RI� ����LQFK� ���PP�� WUDYHO� XS� RU�

GRZQ�EHIRUH�FRQWDFWLQJ�D�UHVLOLHQW�FROODU��
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+�� (ODVWRPHULF� +DQJHUV�� � 6LQJOH� RU� GRXEOH�GHIOHFWLRQ� W\SH�� ILWWHG� ZLWK� PROGHG�� RLO�UHVLVWDQW�
HODVWRPHULF� LVRODWRU� HOHPHQWV� ERQGHG� WR� VWHHO� KRXVLQJV� ZLWK� WKUHDGHG� FRQQHFWLRQV� IRU� KDQJHU�
URGV���&RORU�FRGH�RU�RWKHUZLVH�LGHQWLI\�WR�LQGLFDWH�FDSDFLW\�UDQJH��

,�� 6SULQJ�+DQJHUV���&RPELQDWLRQ�FRLO�VSULQJ�DQG�HODVWRPHULF�LQVHUW�KDQJHU�ZLWK�VSULQJ�DQG�LQVHUW�
LQ�FRPSUHVVLRQ��

��� )UDPH�� � 6WHHO�� IDEULFDWHG� IRU� FRQQHFWLRQ� WR� WKUHDGHG� KDQJHU� URGV� DQG� WR� DOORZ� IRU� D�
PD[LPXP�RI����GHJUHHV�RI�DQJXODU�KDQJHU�URG�PLVDOLJQPHQW�ZLWKRXW�ELQGLQJ�RU�UHGXFLQJ�
LVRODWLRQ�HIILFLHQF\��

��� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

��� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
��� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
��� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��
��� (ODVWRPHULF�(OHPHQW���0ROGHG��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH���6WHHO�ZDVKHU�UHLQIRUFHG�

FXS�WR�VXSSRUW�VSULQJ�DQG�EXVKLQJ�SURMHFWLQJ�WKURXJK�ERWWRP�RI�IUDPH��
��� 6HOI�FHQWHULQJ� KDQJHU� URG� FDS� WR� HQVXUH� FRQFHQWULFLW\� EHWZHHQ� KDQJHU� URG� DQG� VXSSRUW�

VSULQJ�FRLO��

-�� 6SULQJ� +DQJHUV� ZLWK� 9HUWLFDO�/LPLW� 6WRS�� � &RPELQDWLRQ� FRLO�VSULQJ� DQG� HODVWRPHULF�LQVHUW�
KDQJHU�ZLWK�VSULQJ�DQG�LQVHUW�LQ�FRPSUHVVLRQ�DQG�ZLWK�D�YHUWLFDO�OLPLW�VWRS��

��� )UDPH�� � 6WHHO�� IDEULFDWHG� IRU� FRQQHFWLRQ� WR� WKUHDGHG� KDQJHU� URGV� DQG� WR� DOORZ� IRU� D�
PD[LPXP�RI����GHJUHHV�RI�DQJXODU�KDQJHU�URG�PLVDOLJQPHQW�ZLWKRXW�ELQGLQJ�RU�UHGXFLQJ�
LVRODWLRQ�HIILFLHQF\��

��� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

��� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
��� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
��� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��
��� (ODVWRPHULF�(OHPHQW���0ROGHG��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH��
��� $GMXVWDEOH� 9HUWLFDO� 6WRS�� � 6WHHO� ZDVKHU� ZLWK� QHRSUHQH� ZDVKHU� �XS�VWRS�� RQ� ORZHU�

WKUHDGHG�URG��
��� 6HOI�FHQWHULQJ� KDQJHU� URG� FDS� WR� HQVXUH� FRQFHQWULFLW\� EHWZHHQ� KDQJHU� URG� DQG� VXSSRUW�

VSULQJ�FRLO��

.�� 3LSH�5LVHU�5HVLOLHQW�6XSSRUW���$OO�GLUHFWLRQDO��DFRXVWLFDO�SLSH�DQFKRU�FRQVLVWLQJ�RI���VWHHO�WXEHV�
VHSDUDWHG�E\�D�PLQLPXP�RI�����LQFK�WKLFN�QHRSUHQH���,QFOXGH�VWHHO�DQG�QHRSUHQH�YHUWLFDO�OLPLW�
VWRSV�DUUDQJHG�WR�SUHYHQW�YHUWLFDO�WUDYHO�LQ�ERWK�GLUHFWLRQV���'HVLJQ�VXSSRUW�IRU�D�PD[LPXP�ORDG�
RQ�WKH�LVRODWLRQ�PDWHULDO�RI�����SVLJ�DQG�IRU�HTXDO�UHVLVWDQFH�LQ�DOO�GLUHFWLRQV��

/�� 5HVLOLHQW�3LSH�*XLGHV���7HOHVFRSLF�DUUDQJHPHQW�RI���VWHHO�WXEHV�RU�SRVW�DQG�VOHHYH�DUUDQJHPHQW�
VHSDUDWHG�E\�D�PLQLPXP�RI�����LQFK�WKLFN�QHRSUHQH���:KHUH�FOHDUDQFHV�DUH�QRW�UHDGLO\�YLVLEOH��D�
IDFWRU\�VHW� JXLGH� KHLJKW�ZLWK� D� VKHDU� SLQ� WR� DOORZ�YHUWLFDO�PRWLRQ� GXH� WR� SLSH� H[SDQVLRQ� DQG�
FRQWUDFWLRQ�VKDOO�EH�ILWWHG���6KHDU�SLQ�VKDOO�EH�UHPRYDEOH�DQG�UHLQVHUWDEOH�WR�DOORZ�IRU�VHOHFWLRQ�
RI�SLSH�PRYHPHQW���*XLGHV�VKDOO�EH�FDSDEOH�RI�PRWLRQ�WR�PHHW�ORFDWLRQ�UHTXLUHPHQWV��
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���� 9,%5$7,21�,62/$7,21�(48,30(17�%$6(6�

$�� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� D� FRPSDUDEOH�
SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

��� $PEHU�%RRWK�&RPSDQ\��,QF��
��� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
��� ,VRODWLRQ�7HFKQRORJ\��,QF��
��� .LQHWLFV�1RLVH�&RQWURO��
��� 0DVRQ�,QGXVWULHV��
��� 9LEUDWLRQ�(OLPLQDWRU�&R���,QF��
��� 9LEUDWLRQ�,VRODWLRQ��
��� 9LEUDWLRQ�0RXQWLQJV�	�&RQWUROV��,QF��
��� 2U�DSSURYHG�HTXDO��

%�� 6WHHO�%DVH���)DFWRU\�IDEULFDWHG��ZHOGHG��VWUXFWXUDO�VWHHO�EDVHV�DQG�UDLOV��

��� 'HVLJQ�5HTXLUHPHQWV�� �/RZHVW�SRVVLEOH�PRXQWLQJ�KHLJKW�ZLWK�QRW� OHVV� WKDQ���LQFK� ����
PP��FOHDUDQFH�DERYH�WKH�IORRU���,QFOXGH�HTXLSPHQW�DQFKRU�EROWV�DQG�DX[LOLDU\�PRWRU�VOLGH�
EDVHV�RU�UDLOV��

D�� ,QFOXGH�VXSSRUWV�IRU�VXFWLRQ�DQG�GLVFKDUJH�HOERZV�IRU�SXPSV��

��� 6WUXFWXUDO� 6WHHO�� � 6WHHO� VKDSHV�� SODWHV�� DQG� EDUV� FRPSO\LQJ� ZLWK� $670�$����$���0���
%DVHV�VKDOO�KDYH�VKDSH�WR�DFFRPPRGDWH�VXSSRUWHG�HTXLSPHQW��

��� 6XSSRUW� %UDFNHWV�� � )DFWRU\�ZHOGHG� VWHHO� EUDFNHWV� RQ� IUDPH� IRU� RXWULJJHU� LVRODWLRQ�
PRXQWLQJV�DQG�WR�SURYLGH�IRU�DQFKRU�EROWV�DQG�HTXLSPHQW�VXSSRUW��

&�� ,QHUWLD�%DVH���)DFWRU\�IDEULFDWHG��ZHOGHG��VWUXFWXUDO�VWHHO�EDVHV�DQG�UDLOV�UHDG\�IRU�SODFHPHQW�RI�
FDVW�LQ�SODFH�FRQFUHWH��

��� 'HVLJQ�5HTXLUHPHQWV�� �/RZHVW�SRVVLEOH�PRXQWLQJ�KHLJKW�ZLWK�QRW� OHVV� WKDQ���LQFK� ����
PP��FOHDUDQFH�DERYH�WKH�IORRU���,QFOXGH�HTXLSPHQW�DQFKRU�EROWV�DQG�DX[LOLDU\�PRWRU�VOLGH�
EDVHV�RU�UDLOV��

D�� ,QFOXGH�VXSSRUWV�IRU�VXFWLRQ�DQG�GLVFKDUJH�HOERZV�IRU�SXPSV��

��� 6WUXFWXUDO� 6WHHO�� � 6WHHO� VKDSHV�� SODWHV�� DQG� EDUV� FRPSO\LQJ� ZLWK� $670�$����$���0���
%DVHV�VKDOO�KDYH�VKDSH�WR�DFFRPPRGDWH�VXSSRUWHG�HTXLSPHQW��

��� 6XSSRUW� %UDFNHWV�� � )DFWRU\�ZHOGHG� VWHHO� EUDFNHWV� RQ� IUDPH� IRU� RXWULJJHU� LVRODWLRQ�
PRXQWLQJV�DQG�WR�SURYLGH�IRU�DQFKRU�EROWV�DQG�HTXLSPHQW�VXSSRUW��

��� )DEULFDWLRQ���)DEULFDWH�VWHHO�WHPSODWHV�WR�KROG�HTXLSPHQW�DQFKRU�EROW�VOHHYHV�DQG�DQFKRUV�
LQ� SODFH� GXULQJ� SODFHPHQW� RI� FRQFUHWH�� � 2EWDLQ� DQFKRU�EROW� WHPSODWHV� IURP� VXSSRUWHG�
HTXLSPHQW�PDQXIDFWXUHU��

���� 6(,60,&�5(675$,17�'(9,&(6�

$�� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� D� FRPSDUDEOH�
SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��
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��� $PEHU�%RRWK�&RPSDQ\��,QF��
��� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
��� &RRSHU�%�/LQH��,QF���D�GLYLVLRQ�RI�&RRSHU�,QGXVWULHV��
��� +LOWL��,QF��
��� .LQHWLFV�1RLVH�&RQWURO��
��� /RRV�	�&R���&DEOHZDUH�'LYLVLRQ��
��� 0DVRQ�,QGXVWULHV��
��� 72/&2�,QFRUSRUDWHG��D�EUDQG�RI�1,%&2�,1&��
��� 8QLVWUXW��7\FR�,QWHUQDWLRQDO��/WG��
���� 2U�DSSURYHG�HTXDO��

%�� *HQHUDO�5HTXLUHPHQWV� IRU�5HVWUDLQW�&RPSRQHQWV�� �5DWHG� VWUHQJWKV�� IHDWXUHV�� DQG� DSSOLFDWLRQV�
VKDOO�EH�DV�GHILQHG�LQ�UHSRUWV�E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ@��

��� 6WUXFWXUDO� 6DIHW\� )DFWRU�� � $OORZDEOH� VWUHQJWK� LQ� WHQVLRQ�� VKHDU�� DQG� SXOORXW� IRUFH� RI�
FRPSRQHQWV�VKDOO�EH�DW�OHDVW�IRXU�WLPHV�WKH�PD[LPXP�VHLVPLF�IRUFHV�WR�ZKLFK�WKH\�ZLOO�EH�
VXEMHFWHG��

&�� 6QXEEHUV���)DFWRU\�IDEULFDWHG�XVLQJ�ZHOGHG�VWUXFWXUDO�VWHHO�VKDSHV�DQG�SODWHV��DQFKRU�EROWV��DQG�
UHSODFHDEOH�UHVLOLHQW�LVRODWLRQ�ZDVKHUV�DQG�EXVKLQJV��

��� $QFKRU�EROWV�IRU�DWWDFKLQJ�WR�FRQFUHWH�VKDOO�EH�VHLVPLF�UDWHG��GULOO�LQ��DQG�VWXG�ZHGJH�RU�
IHPDOH�ZHGJH�W\SH��

��� 5HVLOLHQW�,VRODWLRQ�:DVKHUV�DQG�%XVKLQJV���2LO��DQG�ZDWHU�UHVLVWDQW�QHRSUHQH��
��� 0D[LPXP�����LQFK�DLU�JDS��DQG�PLQLPXP�����LQFK�WKLFN�UHVLOLHQW�FXVKLRQ��

'�� &KDQQHO�6XSSRUW�6\VWHP���0)0$����VKRS��RU�ILHOG�IDEULFDWHG�VXSSRUW�DVVHPEO\�PDGH�RI�VORWWHG�
VWHHO�FKDQQHOV�ZLWK�DFFHVVRULHV�IRU�DWWDFKPHQW�WR�EUDFHG�FRPSRQHQW�DW�RQH�HQG�DQG�WR�EXLOGLQJ�
VWUXFWXUH�DW�WKH�RWKHU�HQG�DQG�RWKHU�PDWFKLQJ�FRPSRQHQWV�DQG�ZLWK�FRUURVLRQ�UHVLVWDQW�FRDWLQJ��
DQG�UDWHG�LQ�WHQVLRQ��FRPSUHVVLRQ��DQG�WRUVLRQ�IRUFHV��

(�� 5HVWUDLQW� &DEOHV�� � $670�$����� JDOYDQL]HG�VWHHO� FDEOHV� ZLWK� HQG� FRQQHFWLRQV� PDGH� RI� VWHHO�
DVVHPEOLHV�ZLWK�WKLPEOHV��EUDFNHWV��VZLYHO��DQG�EROWV�GHVLJQHG�IRU�UHVWUDLQLQJ�FDEOH�VHUYLFH��DQG�
ZLWK�D�PLQLPXP�RI�WZR�FODPSLQJ�EROWV�IRU�FDEOH�HQJDJHPHQW��

)�� +DQJHU�5RG�6WLIIHQHU���5HLQIRUFLQJ�VWHHO�DQJOH�FODPSHG�WR�KDQJHU�URG��

*�� %XVKLQJV�IRU�)ORRU�0RXQWHG�(TXLSPHQW�$QFKRU�%ROWV�� �1HRSUHQH�EXVKLQJV�GHVLJQHG�IRU�ULJLG�
HTXLSPHQW�PRXQWLQJV��DQG�PDWFKHG�WR�W\SH�DQG�VL]H�RI�DQFKRU�EROWV�DQG�VWXGV��

+�� %XVKLQJ� $VVHPEOLHV� IRU� :DOO�0RXQWHG� (TXLSPHQW� $QFKRUDJH�� � $VVHPEOLHV� RI� QHRSUHQH�
HOHPHQWV� DQG� VWHHO� VOHHYHV�GHVLJQHG� IRU� ULJLG� HTXLSPHQW�PRXQWLQJV�� DQG�PDWFKHG� WR� W\SH�DQG�
VL]H�RI�DWWDFKPHQW�GHYLFHV�XVHG��

,�� 5HVLOLHQW� ,VRODWLRQ� :DVKHUV� DQG� %XVKLQJV�� � 2QH�SLHFH�� PROGHG�� RLO�� DQG� ZDWHU�UHVLVWDQW�
QHRSUHQH��ZLWK�D�IODW�ZDVKHU�IDFH��

-�� 0HFKDQLFDO�$QFKRU�%ROWV���'ULOOHG�LQ�DQG�VWXG�ZHGJH�RU�IHPDOH�ZHGJH�W\SH�LQ�]LQF�FRDWHG�VWHHO�
IRU� LQWHULRU� DSSOLFDWLRQV�DQG� VWDLQOHVV� VWHHO� IRU� H[WHULRU� DSSOLFDWLRQV�� �6HOHFW� DQFKRU�EROWV�ZLWK�
VWUHQJWK�UHTXLUHG�IRU�DQFKRU�DQG�DV�WHVWHG�DFFRUGLQJ�WR�$670�(�������0LQLPXP�OHQJWK�RI�HLJKW�
WLPHV�GLDPHWHU��
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.�� $GKHVLYH�$QFKRU�%ROWV���'ULOOHG�LQ�DQG�FDSVXOH�DQFKRU�V\VWHP�FRQWDLQLQJ�SRO\YLQ\O�RU�XUHWKDQH�
PHWKDFU\ODWH�EDVHG� UHVLQ� DQG� DFFHOHUDWRU�� RU� LQMHFWHG� SRO\PHU� RU� K\EULG� PRUWDU� DGKHVLYH���
3URYLGH�DQFKRU�EROWV�DQG�KDUGZDUH�ZLWK�]LQF�FRDWHG�VWHHO�IRU�LQWHULRU�DSSOLFDWLRQV�DQG�VWDLQOHVV�
VWHHO� IRU� H[WHULRU� DSSOLFDWLRQV�� � 6HOHFW� DQFKRU� EROWV� ZLWK� VWUHQJWK� UHTXLUHG� IRU� DQFKRU� DQG� DV�
WHVWHG�DFFRUGLQJ�WR�$670�(������

���� )$&725<�),1,6+(6�

$�� )LQLVK���0DQXIDFWXUHU
V�VWDQGDUG�SULPH�FRDW�ILQLVK�UHDG\�IRU�ILHOG�SDLQWLQJ��

%�� )LQLVK�� � 0DQXIDFWXUHU
V� VWDQGDUG� SDLQW� DSSOLHG� WR� IDFWRU\�DVVHPEOHG� DQG� �WHVWHG� HTXLSPHQW�
EHIRUH�VKLSSLQJ��

��� 3RZGHU�FRDWLQJ�RQ�VSULQJV�DQG�KRXVLQJV��
��� $OO�KDUGZDUH�VKDOO�EH�JDOYDQL]HG���+RW�GLS�JDOYDQL]H�PHWDO�FRPSRQHQWV�IRU�H[WHULRU�XVH��
��� %DNHG�HQDPHO�RU�SRZGHU�FRDW�IRU�PHWDO�FRPSRQHQWV�RQ�LVRODWRUV�IRU�LQWHULRU�XVH��
��� &RORU�FRGH�RU�RWKHUZLVH�PDUN�YLEUDWLRQ�LVRODWLRQ�DQG�VHLVPLF�FRQWURO�GHYLFHV�WR�LQGLFDWH�

FDSDFLW\�UDQJH��

3$57�����(;(&87,21�

���� (;$0,1$7,21�

$�� ([DPLQH� DUHDV� DQG� HTXLSPHQW� WR� UHFHLYH� YLEUDWLRQ� LVRODWLRQ� DQG� VHLVPLF�FRQWURO� GHYLFHV� IRU�
FRPSOLDQFH� ZLWK� UHTXLUHPHQWV� IRU� LQVWDOODWLRQ� WROHUDQFHV� DQG� RWKHU� FRQGLWLRQV� DIIHFWLQJ�
SHUIRUPDQFH��

%�� ([DPLQH� URXJKLQJ�LQ� RI� UHLQIRUFHPHQW� DQG� FDVW�LQ�SODFH� DQFKRUV� WR� YHULI\� DFWXDO� ORFDWLRQV�
EHIRUH�LQVWDOODWLRQ��

&�� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

���� $33/,&$7,216�

$�� 0XOWLSOH�3LSH�6XSSRUWV���6HFXUH�SLSHV�WR�WUDSH]H�PHPEHU�ZLWK�FODPSV�DSSURYHG�IRU�DSSOLFDWLRQ�
E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%�� +DQJHU�5RG�6WLIIHQHUV���,QVWDOO�KDQJHU�URG�VWLIIHQHUV�ZKHUH�LQGLFDWHG�RU�VFKHGXOHG�RQ�'UDZLQJV�
WR�UHFHLYH�WKHP�DQG�ZKHUH�UHTXLUHG�WR�SUHYHQW�EXFNOLQJ�RI�KDQJHU�URGV�GXH�WR�VHLVPLF�IRUFHV��

&�� 6WUHQJWK� RI� 6XSSRUW� DQG� 6HLVPLF�5HVWUDLQW� $VVHPEOLHV�� �:KHUH� QRW� LQGLFDWHG�� VHOHFW� VL]HV� RI�
FRPSRQHQWV� VR� VWUHQJWK�ZLOO� EH� DGHTXDWH� WR� FDUU\� SUHVHQW� DQG� IXWXUH� VWDWLF� DQG� VHLVPLF� ORDGV�
ZLWKLQ�VSHFLILHG�ORDGLQJ�OLPLWV��

���� 9,%5$7,21�&21752/�$1'�6(,60,&�5(675$,17�'(9,&(�,167$//$7,21�

$�� (TXLSPHQW�5HVWUDLQWV��
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��� ,QVWDOO�VHLVPLF�VQXEEHUV�RQ�SOXPELQJ�HTXLSPHQW�PRXQWHG�RQ�YLEUDWLRQ�LVRODWRUV���/RFDWH�
VQXEEHUV� DV� FORVH� DV� SRVVLEOH� WR� YLEUDWLRQ� LVRODWRUV� DQG� EROW� WR� HTXLSPHQW� EDVH� DQG�
VXSSRUWLQJ�VWUXFWXUH��

��� ,QVWDOO� UHVLOLHQW� EROW� LVRODWLRQ� ZDVKHUV� RQ� HTXLSPHQW� DQFKRU� EROWV� ZKHUH� FOHDUDQFH�
EHWZHHQ�DQFKRU�DQG�DGMDFHQW�VXUIDFH�H[FHHGV�������LQFKHV��

��� ,QVWDOO� VHLVPLF�UHVWUDLQW� GHYLFHV� XVLQJ� PHWKRGV� DSSURYHG� E\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ@�SURYLGLQJ�UHTXLUHG�VXEPLWWDOV�IRU�FRPSRQHQW��

%�� 3LSLQJ�5HVWUDLQWV��

��� &RPSO\�ZLWK�UHTXLUHPHQWV�LQ�066�63������
��� 6SDFH�ODWHUDO�VXSSRUWV�D�PD[LPXP�RI����IHHW�R�F���DQG�ORQJLWXGLQDO�VXSSRUWV�D�PD[LPXP�

RI� ��� IHHW� R�F�� � )RU� IOH[LEO\� FRXSOHG� SLSLQJ�� UHGXFH� VXSSRUW� VSDFLQJ� LQWHUYDOV� E\� ���
SHUFHQW��

��� %UDFH�D�FKDQJH�RI�GLUHFWLRQ�ORQJHU�WKDQ����IHHW��

&�� ,QVWDOO�FDEOHV�VR�WKH\�GR�QRW�EHQG�DFURVV�HGJHV�RI�DGMDFHQW�HTXLSPHQW�RU�EXLOGLQJ�VWUXFWXUH��

'�� ,QVWDOO�VHLVPLF�UHVWUDLQW�GHYLFHV�XVLQJ�PHWKRGV�DSSURYHG�E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�
KDYLQJ�MXULVGLFWLRQ�SURYLGLQJ�UHTXLUHG�VXEPLWWDOV�IRU�FRPSRQHQW��

(�� ,QVWDOO� EXVKLQJ� DVVHPEOLHV� IRU� DQFKRU�EROWV� IRU� IORRU�PRXQWHG� HTXLSPHQW�� DUUDQJHG� WR�SURYLGH�
UHVLOLHQW�PHGLD�EHWZHHQ�DQFKRU�EROW�DQG�PRXQWLQJ�KROH�LQ�FRQFUHWH�EDVH��

)�� ,QVWDOO�EXVKLQJ�DVVHPEOLHV�IRU�PRXQWLQJ�EROWV�IRU�ZDOO�PRXQWHG�HTXLSPHQW��DUUDQJHG�WR�SURYLGH�
UHVLOLHQW�PHGLD�ZKHUH�HTXLSPHQW�RU�HTXLSPHQW�PRXQWLQJ�FKDQQHOV�DUH�DWWDFKHG�WR�ZDOO��

*�� $WWDFKPHQW�WR�6WUXFWXUH���,I�VSHFLILF�DWWDFKPHQW�LV�QRW�LQGLFDWHG��DQFKRU�EUDFLQJ�WR�VWUXFWXUH�DW�
IODQJHV�RI�EHDPV��DW�XSSHU�WUXVV�FKRUGV�RI�EDU�MRLVWV��RU�DW�FRQFUHWH�PHPEHUV��

+�� 'ULOOHG�LQ�$QFKRUV��

��� ,GHQWLI\�SRVLWLRQ�RI�UHLQIRUFLQJ�VWHHO�DQG�RWKHU�HPEHGGHG�LWHPV�SULRU�WR�GULOOLQJ�KROHV�IRU�
DQFKRUV�� � 'R� QRW� GDPDJH� H[LVWLQJ� UHLQIRUFLQJ� RU� HPEHGGHG� LWHPV� GXULQJ� FRULQJ� RU�
GULOOLQJ�� �1RWLI\� WKH�VWUXFWXUDO�HQJLQHHU� LI� UHLQIRUFLQJ�VWHHO�RU�RWKHU�HPEHGGHG�LWHPV�DUH�
HQFRXQWHUHG� GXULQJ� GULOOLQJ�� � /RFDWH� DQG� DYRLG� SUHVWUHVVHG� WHQGRQV�� HOHFWULFDO� DQG�
WHOHFRPPXQLFDWLRQV�FRQGXLW��DQG�JDV�OLQHV��

��� 'R�QRW�GULOO�KROHV� LQ� FRQFUHWH�RU�PDVRQU\�XQWLO� FRQFUHWH��PRUWDU��RU�JURXW�KDV� DFKLHYHG�
IXOO�GHVLJQ�VWUHQJWK��

��� :HGJH�$QFKRUV�� �3URWHFW� WKUHDGV� IURP�GDPDJH�GXULQJ�DQFKRU� LQVWDOODWLRQ�� �+HDY\�GXW\�
VOHHYH� DQFKRUV� VKDOO� EH� LQVWDOOHG�ZLWK� VOHHYH� IXOO\� HQJDJHG� LQ� WKH� VWUXFWXUDO� HOHPHQW� WR�
ZKLFK�DQFKRU�LV�WR�EH�IDVWHQHG��

��� $GKHVLYH� $QFKRUV�� � &OHDQ� KROHV� WR� UHPRYH� ORRVH� PDWHULDO� DQG� GULOOLQJ� GXVW� SULRU� WR�
LQVWDOODWLRQ�RI�DGKHVLYH���3ODFH�DGKHVLYH�LQ�KROHV�SURFHHGLQJ�IURP�WKH�ERWWRP�RI�WKH�KROH�
DQG� SURJUHVVLQJ� WRZDUG� WKH� VXUIDFH� LQ� VXFK� D� PDQQHU� DV� WR� DYRLG� LQWURGXFWLRQ� RI� DLU�
SRFNHWV�LQ�WKH�DGKHVLYH��

��� 6HW�DQFKRUV�WR�PDQXIDFWXUHU
V�UHFRPPHQGHG�WRUTXH��XVLQJ�D�WRUTXH�ZUHQFK��
��� ,QVWDOO� ]LQF�FRDWHG� VWHHO� DQFKRUV� IRU� LQWHULRU� DQG� VWDLQOHVV� VWHHO� DQFKRUV� IRU� H[WHULRU�

DSSOLFDWLRQV��
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$�� ,QVWDOO�IOH[LEOH�FRQQHFWLRQV�LQ�SLSLQJ�ZKHUH�WKH\�FURVV�VHLVPLF�MRLQWV��ZKHUH�DGMDFHQW�VHFWLRQV�RU�
EUDQFKHV� DUH� VXSSRUWHG� E\� GLIIHUHQW� VWUXFWXUDO� HOHPHQWV�� DQG�ZKHUH� WKH� FRQQHFWLRQV� WHUPLQDWH�
ZLWK� FRQQHFWLRQ� WR� HTXLSPHQW� WKDW� LV� DQFKRUHG� WR� D� GLIIHUHQW� VWUXFWXUDO� HOHPHQW� IURP� WKH� RQH�
VXSSRUWLQJ� WKH� FRQQHFWLRQV� DV� WKH\� DSSURDFK� HTXLSPHQW�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ�
'LYLVLRQ����6HFWLRQ��'RPHVWLF�:DWHU�3LSLQJ��IRU�SLSLQJ�IOH[LEOH�FRQQHFWLRQV��

���� ),(/'�48$/,7<�&21752/�

$�� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

&�� 7HVWV�DQG�,QVSHFWLRQV��

��� 3URYLGH�HYLGHQFH�RI�UHFHQW�FDOLEUDWLRQ�RI�WHVW�HTXLSPHQW�E\�D�WHVWLQJ�DJHQF\�DFFHSWDEOH�WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

��� 6FKHGXOH�WHVW�ZLWK�2ZQHU��WKURXJK�$UFKLWHFW�RU�&RQVWUXFWLRQ�0DQDJHU��EHIRUH�FRQQHFWLQJ�
DQFKRUDJH� GHYLFH� WR� UHVWUDLQHG� FRPSRQHQW� �XQOHVV� SRVW�FRQQHFWLRQ� WHVWLQJ� KDV� EHHQ�
DSSURYHG���DQG�ZLWK�DW�OHDVW�VHYHQ�GD\V
�DGYDQFH�QRWLFH��

��� 2EWDLQ�$UFKLWHFW
V�DSSURYDO�EHIRUH�WUDQVPLWWLQJ�WHVW�ORDGV�WR�VWUXFWXUH���3URYLGH�WHPSRUDU\�
ORDG�VSUHDGLQJ�PHPEHUV��

��� 7HVW� DW� OHDVW� IRXU� RI� HDFK� W\SH� DQG� VL]H� RI� LQVWDOOHG� DQFKRUV� DQG� IDVWHQHUV� VHOHFWHG� E\�
$UFKLWHFW��

��� 7HVW�WR����SHUFHQW�RI�UDWHG�SURRI�ORDG�RI�GHYLFH��
��� 0HDVXUH�LVRODWRU�UHVWUDLQW�FOHDUDQFH��
��� 0HDVXUH�LVRODWRU�GHIOHFWLRQ��
��� 9HULI\�VQXEEHU�PLQLPXP�FOHDUDQFHV��
��� $LU�0RXQWLQJ� 6\VWHP� /HDN� 7HVW�� � $IWHU� LQVWDOODWLRQ�� FKDUJH� V\VWHP� DQG� WHVW� IRU� OHDNV���

5HSDLU�OHDNV�DQG�UHWHVW�XQWLO�QR�OHDNV�H[LVW��
���� $LU�0RXQWLQJ�6\VWHP�2SHUDWLRQDO�7HVW���7HVW�WKH�FRPSUHVVHG�DLU�OHYHOLQJ�V\VWHP��
���� 7HVW�DQG�DGMXVW�DLU�PRXQWLQJ�V\VWHP�FRQWUROV�DQG�VDIHWLHV��
���� ,I� D� GHYLFH� IDLOV� WHVW��PRGLI\� DOO� LQVWDOODWLRQV� RI� VDPH� W\SH� DQG� UHWHVW� XQWLO� VDWLVIDFWRU\�

UHVXOWV�DUH�DFKLHYHG��

'�� 5HPRYH�DQG�UHSODFH�PDOIXQFWLRQLQJ�XQLWV�DQG�UHWHVW�DV�VSHFLILHG�DERYH��

(�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

���� $'-867,1*�

$�� $GMXVW�LVRODWRUV�DIWHU�SLSLQJ�V\VWHP�LV�DW�RSHUDWLQJ�ZHLJKW��

%�� $GMXVW�OLPLW�VWRSV�RQ�UHVWUDLQHG�VSULQJ�LVRODWRUV�WR�PRXQW�HTXLSPHQW�DW�QRUPDO�RSHUDWLQJ�KHLJKW���
$IWHU� HTXLSPHQW� LQVWDOODWLRQ� LV� FRPSOHWH�� DGMXVW� OLPLW� VWRSV� VR� WKH\� DUH� RXW� RI� FRQWDFW� GXULQJ�
QRUPDO�RSHUDWLRQ��

&�� $GMXVW�DFWLYH�KHLJKW�RI�VSULQW�LVRODWRUV��
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'�� $GMXVW�UHVWUDLQWV�WR�SHUPLW�IUHH�PRYHPHQW�RI�HTXLSPHQW�ZLWKLQ�QRUPDO�PRGH�RI�RSHUDWLRQ��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� (TXLSPHQW�ODEHOV��
��� :DUQLQJ�VLJQV�DQG�ODEHOV��
��� 3LSH�ODEHOV��
��� 6WHQFLOV��
��� 9DOYH�WDJV��
��� :DUQLQJ�WDJV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

%�� 6DPSOHV�� � )RU� FRORU�� OHWWHU� VW\OH�� DQG� JUDSKLF� UHSUHVHQWDWLRQ� UHTXLUHG� IRU� HDFK� LGHQWLILFDWLRQ�
PDWHULDO�DQG�GHYLFH��

&�� (TXLSPHQW�/DEHO�6FKHGXOH���,QFOXGH�D�OLVWLQJ�RI�DOO�HTXLSPHQW�WR�EH�ODEHOHG�ZLWK�WKH�SURSRVHG�
FRQWHQW�IRU�HDFK�ODEHO��

'�� 9DOYH�QXPEHULQJ�VFKHPH��

(�� 9DOYH�6FKHGXOHV���)RU�HDFK�SLSLQJ�V\VWHP�WR�LQFOXGH�LQ�PDLQWHQDQFH�PDQXDOV��

���� &225',1$7,21�

$�� &RRUGLQDWH� LQVWDOODWLRQ� RI� LGHQWLI\LQJ� GHYLFHV� ZLWK� FRPSOHWLRQ� RI� FRYHULQJ� DQG� SDLQWLQJ� RI�
VXUIDFHV�ZKHUH�GHYLFHV�DUH�WR�EH�DSSOLHG��

%�� &RRUGLQDWH�LQVWDOODWLRQ�RI�LGHQWLI\LQJ�GHYLFHV�ZLWK�ORFDWLRQV�RI�DFFHVV�SDQHOV�DQG�GRRUV��

&�� ,QVWDOO�LGHQWLI\LQJ�GHYLFHV�EHIRUH�LQVWDOOLQJ�DFRXVWLFDO�FHLOLQJV�DQG�VLPLODU�FRQFHDOPHQW��
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$�� 0HWDO�/DEHOV�IRU�(TXLSPHQW��

��� 0DWHULDO�DQG�7KLFNQHVV���%UDVV��������LQFK�PLQLPXP�WKLFNQHVV��DQG�KDYLQJ�SUHGULOOHG�RU�
VWDPSHG�KROHV�IRU�DWWDFKPHQW�KDUGZDUH��

��� 0LQLPXP�/DEHO�6L]H���/HQJWK�DQG�ZLGWK�YDU\�IRU�UHTXLUHG�ODEHO�FRQWHQW��EXW�QRW�OHVV�WKDQ�
������E\�����LQFK��

��� 0LQLPXP�/HWWHU� 6L]H�� � ���� LQFK� IRU� QDPH� RI� XQLWV� LI� YLHZLQJ� GLVWDQFH� LV� OHVV� WKDQ� ���
LQFKHV������LQFK�IRU�YLHZLQJ�GLVWDQFHV�XS�WR����LQFKHV��DQG�SURSRUWLRQDWHO\�ODUJHU�OHWWHULQJ�
IRU�JUHDWHU�YLHZLQJ�GLVWDQFHV���,QFOXGH�VHFRQGDU\�OHWWHULQJ�WZR�WKLUGV�WR�WKUHH�IRXUWKV�WKH�
VL]H�RI�SULQFLSDO�OHWWHULQJ��

��� )DVWHQHUV���6WDLQOHVV�VWHHO�ULYHWV�RU�VHOI�WDSSLQJ�VFUHZV��
��� $GKHVLYH���&RQWDFW�W\SH�SHUPDQHQW�DGKHVLYH��FRPSDWLEOH�ZLWK�ODEHO�DQG�ZLWK�VXEVWUDWH��

%�� 3ODVWLF�/DEHOV�IRU�(TXLSPHQW��

��� 0DWHULDO�DQG�7KLFNQHVV���0XOWLOD\HU��PXOWLFRORU��SODVWLF�ODEHOV�IRU�PHFKDQLFDO�HQJUDYLQJ��
�����LQFK�WKLFN��DQG�KDYLQJ�SUHGULOOHG�KROHV�IRU�DWWDFKPHQW�KDUGZDUH��

��� /HWWHU�&RORU���:KLWH��
��� %DFNJURXQG�&RORU���%ODFN��
��� 0D[LPXP�7HPSHUDWXUH���$EOH�WR�ZLWKVWDQG�WHPSHUDWXUHV�XS�WR�����GHJ�)��
��� 0LQLPXP�/DEHO�6L]H���/HQJWK�DQG�ZLGWK�YDU\�IRU�UHTXLUHG�ODEHO�FRQWHQW��EXW�QRW�OHVV�WKDQ�

������E\�����LQFK��
��� 0LQLPXP�/HWWHU� 6L]H�� � ���� LQFK� IRU� QDPH� RI� XQLWV� LI� YLHZLQJ� GLVWDQFH� LV� OHVV� WKDQ� ���

LQFKHV������LQFK�IRU�YLHZLQJ�GLVWDQFHV�XS�WR����LQFKHV��DQG�SURSRUWLRQDWHO\�ODUJHU�OHWWHULQJ�
IRU�JUHDWHU�YLHZLQJ�GLVWDQFHV���,QFOXGH�VHFRQGDU\�OHWWHULQJ�WZR�WKLUGV�WR�WKUHH�IRXUWKV�WKH�
VL]H�RI�SULQFLSDO�OHWWHULQJ��

��� )DVWHQHUV���6WDLQOHVV�VWHHO�ULYHWV�RU�VHOI�WDSSLQJ�VFUHZV��
��� $GKHVLYH���&RQWDFW�W\SH�SHUPDQHQW�DGKHVLYH��FRPSDWLEOH�ZLWK�ODEHO�DQG�ZLWK�VXEVWUDWH��

&�� /DEHO� &RQWHQW�� � ,QFOXGH� HTXLSPHQW
V� 'UDZLQJ� GHVLJQDWLRQ� RU� XQLTXH� HTXLSPHQW� QXPEHU��
'UDZLQJ� QXPEHUV� ZKHUH� HTXLSPHQW� LV� LQGLFDWHG� �SODQV�� GHWDLOV�� DQG� VFKHGXOHV��� SOXV� WKH�
6SHFLILFDWLRQ�6HFWLRQ�QXPEHU�DQG�WLWOH�ZKHUH�HTXLSPHQW�LV�VSHFLILHG��

'�� (TXLSPHQW� /DEHO� 6FKHGXOH�� � )RU� HDFK� LWHP� RI� HTXLSPHQW� WR� EH� ODEHOHG�� RQ� ������E\����LQFK��
ERQG�SDSHU�� �7DEXODWH� HTXLSPHQW� LGHQWLILFDWLRQ�QXPEHU� DQG� LGHQWLI\�'UDZLQJ�QXPEHUV�ZKHUH�
HTXLSPHQW� LV� LQGLFDWHG� �SODQV�� GHWDLOV�� DQG� VFKHGXOHV��� SOXV� WKH� 6SHFLILFDWLRQ� 6HFWLRQ� QXPEHU�
DQG�WLWOH�ZKHUH�HTXLSPHQW�LV�VSHFLILHG���(TXLSPHQW�VFKHGXOH�VKDOO�EH�LQFOXGHG�LQ�RSHUDWLRQ�DQG�
PDLQWHQDQFH�GDWD��

���� :$51,1*�6,*16�$1'�/$%(/6�

$�� 0DWHULDO�DQG�7KLFNQHVV�� �0XOWLOD\HU��PXOWLFRORU��SODVWLF� ODEHOV� IRU�PHFKDQLFDO�HQJUDYLQJ�������
LQFK�WKLFN��DQG�KDYLQJ�SUHGULOOHG�KROHV�IRU�DWWDFKPHQW�KDUGZDUH��

%�� /HWWHU�&RORU���%ODFN��
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&�� %DFNJURXQG�&RORU���<HOORZ��

'�� 0D[LPXP�7HPSHUDWXUH���$EOH�WR�ZLWKVWDQG�WHPSHUDWXUHV�XS�WR�����GHJ�)��

(�� 0LQLPXP�/DEHO�6L]H���/HQJWK�DQG�ZLGWK�YDU\�IRU�UHTXLUHG�ODEHO�FRQWHQW��EXW�QRW�OHVV�WKDQ�������
E\�����LQFK��

)�� 0LQLPXP�/HWWHU�6L]H�������LQFK�IRU�QDPH�RI�XQLWV�LI�YLHZLQJ�GLVWDQFH�LV�OHVV�WKDQ����LQFKHV������
LQFK� IRU� YLHZLQJ� GLVWDQFHV� XS� WR� ��� LQFKHV�� DQG� SURSRUWLRQDWHO\� ODUJHU� OHWWHULQJ� IRU� JUHDWHU�
YLHZLQJ�GLVWDQFHV���,QFOXGH�VHFRQGDU\�OHWWHULQJ�WZR�WKLUGV�WR�WKUHH�IRXUWKV�WKH�VL]H�RI�SULQFLSDO�
OHWWHULQJ��

*�� )DVWHQHUV���6WDLQOHVV�VWHHO�ULYHWV�RU�VHOI�WDSSLQJ�VFUHZV��

+�� $GKHVLYH���&RQWDFW�W\SH�SHUPDQHQW�DGKHVLYH��FRPSDWLEOH�ZLWK�ODEHO�DQG�ZLWK�VXEVWUDWH��

,�� /DEHO� &RQWHQW�� � ,QFOXGH� FDXWLRQ� DQG� ZDUQLQJ� LQIRUPDWLRQ�� SOXV� HPHUJHQF\� QRWLILFDWLRQ�
LQVWUXFWLRQV��

���� 3,3(�/$%(/6�

$�� *HQHUDO�5HTXLUHPHQWV� IRU�0DQXIDFWXUHG� 3LSH�/DEHOV�� � 3UHSULQWHG�� FRORU�FRGHG��ZLWK� OHWWHULQJ�
LQGLFDWLQJ�VHUYLFH��DQG�VKRZLQJ�IORZ�GLUHFWLRQ��

%�� 3UHWHQVLRQHG�3LSH�/DEHOV�� � 3UHFRLOHG�� VHPLULJLG� SODVWLF� IRUPHG� WR� FRYHU� IXOO� FLUFXPIHUHQFH� RI�
SLSH�DQG�WR�DWWDFK�WR�SLSH�ZLWKRXW�IDVWHQHUV�RU�DGKHVLYH��

&�� 6HOI�$GKHVLYH�3LSH�/DEHOV���3ULQWHG�SODVWLF�ZLWK�FRQWDFW�W\SH��SHUPDQHQW�DGKHVLYH�EDFNLQJ��

'�� 3LSH� /DEHO� &RQWHQWV�� � ,QFOXGH� LGHQWLILFDWLRQ� RI� SLSLQJ� VHUYLFH� XVLQJ� VDPH� GHVLJQDWLRQV� RU�
DEEUHYLDWLRQV�DV�XVHG�RQ�'UDZLQJV��SLSH�VL]H��DQG�DQ�DUURZ�LQGLFDWLQJ�IORZ�GLUHFWLRQ��

��� )ORZ�'LUHFWLRQ�$UURZV�� � ,QWHJUDO�ZLWK� SLSLQJ� V\VWHP� VHUYLFH� OHWWHULQJ� WR� DFFRPPRGDWH�
ERWK�GLUHFWLRQV��RU�DV�VHSDUDWH�XQLW�RQ�HDFK�SLSH�ODEHO�WR�LQGLFDWH�IORZ�GLUHFWLRQ��

��� /HWWHULQJ�6L]H���$W�OHDVW�������LQFKHV�KLJK��

���� 67(1&,/6�

$�� 6WHQFLOV���3UHSDUHG�ZLWK�OHWWHU�VL]HV�DFFRUGLQJ�WR�$60(�$�����IRU�SLSLQJ��DQG�PLQLPXP�OHWWHU�
KHLJKW�RI����� LQFK� IRU�DFFHVV�SDQHO�DQG�GRRU� ODEHOV�� HTXLSPHQW� ODEHOV�� DQG�VLPLODU�RSHUDWLRQDO�
LQVWUXFWLRQV��

��� 6WHQFLO�0DWHULDO���)LEHUERDUG�RU�PHWDO��
��� 6WHQFLO� 3DLQW�� � ([WHULRU�� JORVV�� VLOR[DQH� HSR[\� EODFN� XQOHVV� RWKHUZLVH� LQGLFDWHG�� � 3DLQW�

PD\�EH�LQ�SUHVVXUL]HG�VSUD\�FDQ�IRUP��
��� ,GHQWLILFDWLRQ�3DLQW���([WHULRU��VLOR[DQH�HSR[\�LQ�FRORUV�DFFRUGLQJ�WR�$60(�$�����XQOHVV�

RWKHUZLVH�LQGLFDWHG��
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$�� 9DOYH�7DJV���6WDPSHG�RU�HQJUDYHG�ZLWK�����LQFK�OHWWHUV�IRU�SLSLQJ�V\VWHP�DEEUHYLDWLRQ�DQG�����
LQFK�QXPEHUV��

��� 7DJ�0DWHULDO�� �%UDVV��������LQFK�PLQLPXP� WKLFNQHVV�� DQG�KDYLQJ�SUHGULOOHG�RU� VWDPSHG�
KROHV�IRU�DWWDFKPHQW�KDUGZDUH��

��� )DVWHQHUV���%UDVV�ZLUH�OLQN�RU�EHDGHG�FKDLQ��RU�6�KRRN��

%�� 9DOYH� 6FKHGXOHV�� � )RU� HDFK� SLSLQJ� V\VWHP�� RQ� ������E\����LQFK� ERQG� SDSHU�� � 7DEXODWH� YDOYH�
QXPEHU��SLSLQJ�V\VWHP��V\VWHP�DEEUHYLDWLRQ��DV�VKRZQ�RQ�YDOYH�WDJ���ORFDWLRQ�RI�YDOYH��URRP�RU�
VSDFH��� QRUPDO�RSHUDWLQJ� SRVLWLRQ� �RSHQ�� FORVHG�� RU� PRGXODWLQJ��� DQG� YDULDWLRQV� IRU�
LGHQWLILFDWLRQ���0DUN�YDOYHV�IRU�HPHUJHQF\�VKXWRII�DQG�VLPLODU�VSHFLDO�XVHV��

��� 9DOYH�WDJ�VFKHGXOH�VKDOO�EH�LQFOXGHG�LQ�RSHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

���� :$51,1*�7$*6�

$�� :DUQLQJ�7DJV���3UHSULQWHG�RU�SDUWLDOO\�SUHSULQWHG��DFFLGHQW�SUHYHQWLRQ�WDJV��RI�SODVWLFL]HG�FDUG�
VWRFN�ZLWK�PDWWH�ILQLVK�VXLWDEOH�IRU�ZULWLQJ��

��� 6L]H�����E\�������LQFKHV�PLQLPXP��
��� )DVWHQHUV���%UDVV�JURPPHW�DQG�ZLUH��
��� 1RPHQFODWXUH�� �/DUJH�VL]H�SULPDU\�FDSWLRQ�VXFK�DV� �'$1*(5����&$87,21���RU� �'2�

127�23(5$7(���
��� &RORU���<HOORZ�EDFNJURXQG�ZLWK�EODFN�OHWWHULQJ��

3$57�����(;(&87,21�

���� 35(3$5$7,21�

$�� &OHDQ� SLSLQJ� DQG� HTXLSPHQW� VXUIDFHV� RI� VXEVWDQFHV� WKDW� FRXOG� LPSDLU� ERQG� RI� LGHQWLILFDWLRQ�
GHYLFHV�� LQFOXGLQJ� GLUW�� RLO�� JUHDVH�� UHOHDVH� DJHQWV�� DQG� LQFRPSDWLEOH� SULPHUV�� SDLQWV�� DQG�
HQFDSVXODQWV��

���� (48,30(17�/$%(/�,167$//$7,21�

$�� ,QVWDOO�RU�SHUPDQHQWO\�IDVWHQ�ODEHOV�RQ�HDFK�PDMRU�LWHP�RI�PHFKDQLFDO�HTXLSPHQW��

%�� /RFDWH�HTXLSPHQW�ODEHOV�ZKHUH�DFFHVVLEOH�DQG�YLVLEOH��

���� 3,3(�/$%(/�,167$//$7,21�

$�� 3LSLQJ�&RORU�&RGLQJ���3DLQWLQJ�RI�SLSLQJ�LV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��,QWHULRU�3DLQWLQJ���
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%�� 6WHQFLOHG�3LSH�/DEHO�2SWLRQ�� �6WHQFLOHG� ODEHOV�PD\�EH�SURYLGHG� LQVWHDG�RI�PDQXIDFWXUHG�SLSH�
ODEHOV�� DW� ,QVWDOOHU
V� RSWLRQ�� � ,QVWDOO� VWHQFLOHG� SLSH� ODEHOV� ZLWK� SDLQWHG�� FRORU�FRGHG� EDQGV� RU�
UHFWDQJOHV��FRPSO\LQJ�ZLWK�$60(�$������RQ�HDFK�SLSLQJ�V\VWHP��

��� ,GHQWLILFDWLRQ�3DLQW���8VH�IRU�FRQWUDVWLQJ�EDFNJURXQG��
��� 6WHQFLO�3DLQW���8VH�IRU�SLSH�PDUNLQJ��

&�� /RFDWH� SLSH� ODEHOV� ZKHUH� SLSLQJ� LV� H[SRVHG� RU� DERYH� DFFHVVLEOH� FHLOLQJV� LQ� ILQLVKHG� VSDFHV��
PDFKLQH� URRPV�� DFFHVVLEOH� PDLQWHQDQFH� VSDFHV� VXFK� DV� VKDIWV�� WXQQHOV�� DQG� SOHQXPV�� DQG�
H[WHULRU�H[SRVHG�ORFDWLRQV�DV�IROORZV��

��� 1HDU�HDFK�YDOYH�DQG�FRQWURO�GHYLFH��
��� 1HDU� HDFK� EUDQFK� FRQQHFWLRQ�� H[FOXGLQJ� VKRUW� WDNHRIIV� IRU� IL[WXUHV� DQG� WHUPLQDO� XQLWV���

:KHUH�IORZ�SDWWHUQ�LV�QRW�REYLRXV��PDUN�HDFK�SLSH�DW�EUDQFK��
��� 1HDU�SHQHWUDWLRQV�WKURXJK�ZDOOV��IORRUV��FHLOLQJV��DQG�LQDFFHVVLEOH�HQFORVXUHV��
��� $W� DFFHVV� GRRUV�� PDQKROHV�� DQG� VLPLODU� DFFHVV� SRLQWV� WKDW� SHUPLW� YLHZ� RI� FRQFHDOHG�

SLSLQJ��
��� 1HDU�PDMRU�HTXLSPHQW�LWHPV�DQG�RWKHU�SRLQWV�RI�RULJLQDWLRQ�DQG�WHUPLQDWLRQ��
��� 6SDFHG�DW�PD[LPXP�LQWHUYDOV�RI����IHHW�DORQJ�HDFK�UXQ�� �5HGXFH�LQWHUYDOV� WR����IHHW� LQ�

DUHDV�RI�FRQJHVWHG�SLSLQJ�DQG�HTXLSPHQW��
��� 2Q�SLSLQJ�DERYH�UHPRYDEOH�DFRXVWLFDO�FHLOLQJV���2PLW�LQWHUPHGLDWHO\�VSDFHG�ODEHOV��

'�� 3LSH�/DEHO�&RORU�6FKHGXOH��

��� 'RPHVWLF�&ROG�:DWHU�3LSLQJ��

D�� %DFNJURXQG�&RORU���%OXH��
E�� /HWWHU�&RORU���:KLWH��

��� 'RPHVWLF�+RW�:DWHU�3LSLQJ��

D�� %DFNJURXQG�&RORU���5HG��
E�� /HWWHU�&RORU���:KLWH��

��� 6DQLWDU\�:DVWH�DQG�6WRUP�'UDLQDJH�3LSLQJ��

D�� %DFNJURXQG�&RORU���*UHHQ��
E�� /HWWHU�&RORU���:KLWH��

���� 9$/9(�7$*�,167$//$7,21�

$�� ,QVWDOO�WDJV�RQ�YDOYHV�DQG�FRQWURO�GHYLFHV�LQ�SLSLQJ�V\VWHPV��H[FHSW�FKHFN�YDOYHV��YDOYHV�ZLWKLQ�
IDFWRU\�IDEULFDWHG� HTXLSPHQW� XQLWV�� VKXWRII� YDOYHV�� IDXFHWV�� FRQYHQLHQFH� DQG� ODZQ�ZDWHULQJ�
KRVH� FRQQHFWLRQV�� DQG� VLPLODU� URXJKLQJ�LQ� FRQQHFWLRQV� RI� HQG�XVH� IL[WXUHV� DQG� XQLWV�� � /LVW�
WDJJHG�YDOYHV�LQ�D�YDOYH�VFKHGXOH��

%�� 9DOYH�7DJ�$SSOLFDWLRQ�6FKHGXOH�� �7DJ�YDOYHV�DFFRUGLQJ� WR�VL]H��VKDSH��DQG�FRORU�VFKHPH�DQG�
ZLWK�FDSWLRQV�VLPLODU�WR�WKRVH�LQGLFDWHG�LQ�WKH�IROORZLQJ�VXESDUDJUDSKV��

�
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��� 9DOYH�7DJ�6L]H�DQG�6KDSH��

D�� &ROG�:DWHU�����LQFKHV��URXQG��
E�� +RW�:DWHU�����LQFKHV��SHQWDJRQ��

��� 9DOYH�7DJ�&RORU��

D�� &ROG�:DWHU���%OXH��
E�� +RW�:DWHU���5HG��

��� /HWWHU�&RORU��

D�� &ROG�:DWHU���:KLWH��
E�� +RW�:DWHU���:KLWH��

���� :$51,1*�7$*�,167$//$7,21�

$�� :ULWH� UHTXLUHG� PHVVDJH� RQ�� DQG� DWWDFK� ZDUQLQJ� WDJV� WR�� HTXLSPHQW� DQG� RWKHU� LWHPV� ZKHUH�
UHTXLUHG��

(1'�2)�6(&7,21��������
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6(&7,21����������3/80%,1*�3,3,1*�,168/$7,21�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�LQFOXGHV�LQVXODWLQJ�WKH�IROORZLQJ�SOXPELQJ�SLSLQJ�VHUYLFHV��

��� 'RPHVWLF�FROG�ZDWHU�SLSLQJ��
��� 'RPHVWLF�KRW�ZDWHU�SLSLQJ��
��� 'RPHVWLF�UHFLUFXODWLQJ�KRW�ZDWHU�SLSLQJ��
��� 'RPHVWLF�FKLOOHG�ZDWHU�SLSLQJ�IRU�GULQNLQJ�IRXQWDLQV��
��� 6DQLWDU\�ZDVWH�SLSLQJ�H[SRVHG�WR�IUHH]LQJ�FRQGLWLRQV��
��� 6WRUP�ZDWHU�SLSLQJ�H[SRVHG�WR�IUHH]LQJ�FRQGLWLRQV��
��� 5RRI�GUDLQV�DQG�UDLQZDWHU�OHDGHUV��
��� 6XSSOLHV�DQG�GUDLQV�IRU�KDQGLFDS�DFFHVVLEOH�ODYDWRULHV�DQG�VLQNV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD�� �)RU�HDFK�W\SH�RI�SURGXFW� LQGLFDWHG�� � ,QFOXGH� WKHUPDO�FRQGXFWLYLW\��ZDWHU�YDSRU�
SHUPHDQFH�WKLFNQHVV��DQG�MDFNHWV��ERWK�IDFWRU\��DQG�ILHOG�DSSOLHG��LI�DQ\���

%�� 6KRS�'UDZLQJV���,QFOXGH�SODQV��HOHYDWLRQV��VHFWLRQV��GHWDLOV��DQG�DWWDFKPHQWV�WR�RWKHU�ZRUN��

��� 'HWDLO�DSSOLFDWLRQ�RI�SURWHFWLYH�VKLHOGV�� VDGGOHV��DQG� LQVHUWV�DW�KDQJHUV� IRU�HDFK� W\SH�RI�
LQVXODWLRQ�DQG�KDQJHU��

��� 'HWDLO�LQVXODWLRQ�DSSOLFDWLRQ�DW�SLSH�H[SDQVLRQ�MRLQWV�IRU�HDFK�W\SH�RI�LQVXODWLRQ��
��� 'HWDLO� LQVXODWLRQ�DSSOLFDWLRQ�DW�HOERZV��ILWWLQJV��IODQJHV��YDOYHV��DQG�VSHFLDOWLHV�IRU�HDFK�

W\SH�RI�LQVXODWLRQ��
��� 'HWDLO� UHPRYDEOH� LQVXODWLRQ� DW� SLSLQJ� VSHFLDOWLHV�� HTXLSPHQW� FRQQHFWLRQV�� DQG� DFFHVV�

SDQHOV��
��� 'HWDLO�DSSOLFDWLRQ�RI�ILHOG�DSSOLHG�MDFNHWV��
��� 'HWDLO�DSSOLFDWLRQ�DW�OLQNDJHV�RI�FRQWURO�GHYLFHV��

&�� 6DPSOHV�� �)RU� HDFK� W\SH�RI� LQVXODWLRQ�DQG� MDFNHW� LQGLFDWHG�� � ,GHQWLI\�HDFK�6DPSOH��GHVFULELQJ�
SURGXFW�DQG�LQWHQGHG�XVH���6DPSOH�VL]HV�DUH�DV�IROORZV��

��� 3UHIRUPHG�3LSH�,QVXODWLRQ�0DWHULDOV������LQFKHV�ORQJ�E\�136����
��� -DFNHW�0DWHULDOV�IRU�3LSH������LQFKHV�ORQJ�E\�136����
��� 6KHHW�-DFNHW�0DWHULDOV������LQFKHV�VTXDUH��
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��� 0DQXIDFWXUHU
V�&RORU�&KDUWV���)RU�SURGXFWV�ZKHUH�FRORU�LV�VSHFLILHG��VKRZ�WKH�IXOO�UDQJH�
RI�FRORUV�DYDLODEOH�IRU�HDFK�W\SH�RI�ILQLVK�PDWHULDO��

���� ,1)250$7,21$/�68%0,77$/6�

$�� 4XDOLILFDWLRQ�'DWD���)RU�TXDOLILHG�,QVWDOOHU��

%�� 0DWHULDO� 7HVW� 5HSRUWV�� � )URP� D� TXDOLILHG� WHVWLQJ� DJHQF\� DFFHSWDEOH� WR� DXWKRULWLHV� KDYLQJ�
MXULVGLFWLRQ� LQGLFDWLQJ�� LQWHUSUHWLQJ�� DQG� FHUWLI\LQJ� WHVW� UHVXOWV� IRU� FRPSOLDQFH� RI� LQVXODWLRQ�
PDWHULDOV�� VHDOHUV�� DWWDFKPHQWV�� FHPHQWV�� DQG� MDFNHWV�� ZLWK� UHTXLUHPHQWV� LQGLFDWHG�� � ,QFOXGH�
GDWHV�RI�WHVWV�DQG�WHVW�PHWKRGV�HPSOR\HG��

&�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

���� 48$/,7<�$6685$1&(�

$�� ,QVWDOOHU�4XDOLILFDWLRQV���6NLOOHG�PHFKDQLFV�ZKR�KDYH�VXFFHVVIXOO\�FRPSOHWHG�DQ�DSSUHQWLFHVKLS�
SURJUDP� RU� DQRWKHU� FUDIW� WUDLQLQJ� SURJUDP� FHUWLILHG� E\� WKH� 'HSDUWPHQW� RI� /DERU�� %XUHDX� RI�
$SSUHQWLFHVKLS�DQG�7UDLQLQJ��

%�� 6XUIDFH�%XUQLQJ�&KDUDFWHULVWLFV���)RU�LQVXODWLRQ�DQG�UHODWHG�PDWHULDOV��DV�GHWHUPLQHG�E\�WHVWLQJ�
LGHQWLFDO�SURGXFWV�DFFRUGLQJ�WR�$670�(����E\�D�WHVWLQJ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�
MXULVGLFWLRQ�� � )DFWRU\� ODEHO� LQVXODWLRQ� DQG� MDFNHW� PDWHULDOV� DQG� DGKHVLYH�� PDVWLF�� WDSHV�� DQG�
FHPHQW�PDWHULDO�FRQWDLQHUV��ZLWK�DSSURSULDWH�PDUNLQJV�RI�DSSOLFDEOH�WHVWLQJ�DJHQF\��

��� ,QVXODWLRQ� ,QVWDOOHG� ,QGRRUV�� � )ODPH�VSUHDG� LQGH[� RI� ��� RU� OHVV�� DQG� VPRNH�GHYHORSHG�
LQGH[�RI����RU�OHVV��

��� ,QVXODWLRQ� ,QVWDOOHG�2XWGRRUV�� �)ODPH�VSUHDG� LQGH[�RI����RU� OHVV�� DQG�VPRNH�GHYHORSHG�
LQGH[�RI�����RU�OHVV��

&�� &RPSO\� ZLWK� WKH� IROORZLQJ� DSSOLFDEOH� VWDQGDUGV� DQG� RWKHU� UHTXLUHPHQWV� VSHFLILHG� IRU�
PLVFHOODQHRXV�FRPSRQHQWV��

��� 6XSSO\�DQG�'UDLQ�3URWHFWLYH�6KLHOGLQJ�*XDUGV���,&&�$�������

���� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$�� 3DFNDJLQJ�� � ,QVXODWLRQ�PDWHULDO� FRQWDLQHUV� VKDOO� EH�PDUNHG� E\�PDQXIDFWXUHU�ZLWK� DSSURSULDWH�
$670�VWDQGDUG�GHVLJQDWLRQ��W\SH�DQG�JUDGH��DQG�PD[LPXP�XVH�WHPSHUDWXUH��

���� &225',1$7,21�

$�� &RRUGLQDWH� VL]HV� DQG� ORFDWLRQV� RI� VXSSRUWV�� KDQJHUV�� DQG� LQVXODWLRQ� VKLHOGV� VSHFLILHG� LQ�
'LYLVLRQ����6HFWLRQ��+DQJHUV�DQG�6XSSRUWV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

%�� &RRUGLQDWH� FOHDUDQFH� UHTXLUHPHQWV� ZLWK� SLSLQJ� ,QVWDOOHU� IRU� SLSLQJ� LQVXODWLRQ� DSSOLFDWLRQ���
%HIRUH� SUHSDULQJ� SLSLQJ� 6KRS� 'UDZLQJV�� HVWDEOLVK� DQG� PDLQWDLQ� FOHDUDQFH� UHTXLUHPHQWV� IRU�
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LQVWDOODWLRQ� RI� LQVXODWLRQ� DQG� ILHOG�DSSOLHG� MDFNHWV� DQG� ILQLVKHV� DQG� IRU� VSDFH� UHTXLUHG� IRU�
PDLQWHQDQFH��

���� 6&+('8/,1*�

$�� 6FKHGXOH�LQVXODWLRQ�DSSOLFDWLRQ�DIWHU�SUHVVXUH�WHVWLQJ�V\VWHPV��,QVXODWLRQ�DSSOLFDWLRQ�PD\�EHJLQ�
RQ�VHJPHQWV�WKDW�KDYH�VDWLVIDFWRU\�WHVW�UHVXOWV��

%�� &RPSOHWH�LQVWDOODWLRQ�DQG�FRQFHDOPHQW�RI�SODVWLF�PDWHULDOV�DV�UDSLGO\�DV�SRVVLEOH�LQ�HDFK�DUHD�RI�
FRQVWUXFWLRQ��

3$57�����352'8&76�

���� ,168/$7,21�0$7(5,$/6�

$�� &RPSO\�ZLWK�UHTXLUHPHQWV�LQ��3LSLQJ�,QVXODWLRQ�6FKHGXOH��*HQHUDO����,QGRRU�3LSLQJ�,QVXODWLRQ�
6FKHGXOH��� �2XWGRRU��$ERYHJURXQG�3LSLQJ� ,QVXODWLRQ� 6FKHGXOH��� DQG� �2XWGRRU��8QGHUJURXQG�
3LSLQJ�,QVXODWLRQ�6FKHGXOH��DUWLFOHV�IRU�ZKHUH�LQVXODWLQJ�PDWHULDOV�VKDOO�EH�DSSOLHG��

%�� 3URGXFWV�VKDOO�QRW�FRQWDLQ�DVEHVWRV��OHDG��PHUFXU\��RU�PHUFXU\�FRPSRXQGV��

&�� 3URGXFWV�WKDW�FRPH�LQ�FRQWDFW�ZLWK�VWDLQOHVV�VWHHO�VKDOO�KDYH�D�OHDFKDEOH�FKORULGH�FRQWHQW�RI�OHVV�
WKDQ����SSP�ZKHQ�WHVWHG�DFFRUGLQJ�WR�$670�&������

'�� ,QVXODWLRQ� PDWHULDOV� IRU� XVH� RQ� DXVWHQLWLF� VWDLQOHVV� VWHHO� VKDOO� EH� TXDOLILHG� DV� DFFHSWDEOH�
DFFRUGLQJ�WR�$670�&������

(�� )RDP� LQVXODWLRQ�PDWHULDOV� VKDOO� QRW� XVH� &)&� RU�+&)&� EORZLQJ� DJHQWV� LQ� WKH�PDQXIDFWXULQJ�
SURFHVV��

)�� &HOOXODU� *ODVV�� � ,QRUJDQLF�� LQFRPEXVWLEOH�� IRDPHG� RU� FHOOXODWHG� JODVV� ZLWK� DQQHDOHG�� ULJLG��
KHUPHWLFDOO\� VHDOHG� FHOOV�� � )DFWRU\�DSSOLHG� MDFNHW� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ� �)DFWRU\�
$SSOLHG�-DFNHWV��$UWLFOH��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� 3LWWVEXUJK�&RUQLQJ�&RUSRUDWLRQ��)RDPJODV��
E�� -RKQV�0DQYLOOH��
F�� 2U�DSSURYHG�HTXDO��

��� %ORFN�,QVXODWLRQ���$670�&������7\SH�,��
��� 6SHFLDO�6KDSHG�,QVXODWLRQ���$670�&������7\SH�,,,��
��� 3UHIRUPHG�3LSH�,QVXODWLRQ�ZLWKRXW�-DFNHW���&RPSO\�ZLWK�$670�&������7\SH�,,��&ODVV����
��� 3UHIRUPHG� 3LSH� ,QVXODWLRQ� ZLWK� )DFWRU\�$SSOLHG� $6-�� � &RPSO\� ZLWK� $670�&������

7\SH�,,��&ODVV����
��� )DFWRU\�IDEULFDWH�VKDSHV�DFFRUGLQJ�WR�$670�&�����DQG�$670�&������



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

3/80%,1*�3,3,1*�,168/$7,21� ������ � �

*�� )OH[LEOH�(ODVWRPHULF� ,QVXODWLRQ�� �&ORVHG�FHOO�� VSRQJH��RU�H[SDQGHG�UXEEHU�PDWHULDOV�� �&RPSO\�
ZLWK�$670�&������7\SH�,�IRU�WXEXODU�PDWHULDOV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $HURIOH[�86$��,QF���$HURFHO��
E�� $UPDFHOO�//&��$3�$UPDIOH[��
F�� .�)OH[�86$��,QVXO�/RFN��,QVXO�7XEH��DQG�.�)/(;�/6��
G�� 2U�DSSURYHG�HTXDO��

+�� 0LQHUDO�)LEHU�%ODQNHW� ,QVXODWLRQ�� �0LQHUDO� RU� JODVV� ILEHUV� ERQGHG�ZLWK� D� WKHUPRVHWWLQJ� UHVLQ���
&RPSO\� ZLWK� $670�&������ 7\SH�,,� DQG� $670�&������� 7\SH�,�� � )DFWRU\�DSSOLHG� MDFNHW�
UHTXLUHPHQWV�DUH�VSHFLILHG�LQ��)DFWRU\�$SSOLHG�-DFNHWV��$UWLFOH��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &HUWDLQ7HHG�&RUS���6RIW7RXFK�'XFW�:UDS��
E�� -RKQV�0DQYLOOH��0LFUROLWH��
F�� .QDXI�,QVXODWLRQ��)ULHQGO\�)HHO�'XFW�:UDS��
G�� 0DQVRQ�,QVXODWLRQ�,QF���$OOH\�:UDS��
H�� 2ZHQV�&RUQLQJ��62)75�$OO�6HUYLFH�'XFW�:UDS��
I�� 2U�DSSURYHG�HTXDO��

,�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� )LEUH[�,QVXODWLRQV�,QF���&RUHSOXV�������
E�� -RKQV�0DQYLOOH��0LFUR�/RN��
F�� .QDXI�,QVXODWLRQ�������'HJUHH�3LSH�,QVXODWLRQ��
G�� 0DQVRQ�,QVXODWLRQ�,QF���$OOH\�.��
H�� 2ZHQV�&RUQLQJ��)LEHUJODV�3LSH�,QVXODWLRQ��
I�� 2U�DSSURYHG�HTXDO��

��� 7\SH�,������'HJ�)�0DWHULDOV���0LQHUDO�RU�JODVV�ILEHUV�ERQGHG�ZLWK�D�WKHUPRVHWWLQJ�UHVLQ���
&RPSO\�ZLWK�$670�&������7\SH�,��*UDGH�$��ZLWK�IDFWRU\�DSSOLHG�$6-���)DFWRU\�DSSOLHG�
MDFNHW�UHTXLUHPHQWV�DUH�VSHFLILHG�LQ��)DFWRU\�$SSOLHG�-DFNHWV��$UWLFOH��

-�� 3KHQROLF��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� .LQJVSDQ�7DUHF�,QGXVWULDO�,QVXODWLRQ�19��.RROSKHQ�.��
E�� 5HVROFR�,QWHUQDWLRQDO�%9��,QVXO�SKHQ��
F�� 2U�DSSURYHG�HTXDO��

��� 3UHIRUPHG� SLSH� LQVXODWLRQ� RI� ULJLG�� H[SDQGHG�� FORVHG�FHOO� VWUXFWXUH�� � &RPSO\� ZLWK�
$670�&�������7\SH�,,,��*UDGH����

��� %ORFN�LQVXODWLRQ�RI�ULJLG��H[SDQGHG��FORVHG�FHOO�VWUXFWXUH�� �&RPSO\�ZLWK�$670�&�������
7\SH�,,��*UDGH����

��� )DFWRU\�IDEULFDWH�VKDSHV�DFFRUGLQJ�WR�$670�&�����DQG�$670�&������
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��� )DFWRU\�$SSOLHG�-DFNHW���$6-���5HTXLUHPHQWV�DUH�VSHFLILHG�LQ��)DFWRU\�$SSOLHG�-DFNHWV��
$UWLFOH��

.�� 3RO\ROHILQ���8QLFHOOXODU��SRO\HWK\OHQH�WKHUPDO�SODVWLF�LQVXODWLRQ���&RPSO\�ZLWK�$670�&�����RU�
$670�&�������7\SH�,��*UDGH���IRU�WXEXODU�PDWHULDOV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $UPDFHOO�//&��7XEROLW��
E�� 1RPDFR�,QVXODWLRQ��,0&2/2&.�DQG�120$/2&.��
F�� 2U�DSSURYHG�HTXDO��

���� ,168/$7,1*�&(0(176�

$�� 0LQHUDO�)LEHU�,QVXODWLQJ�&HPHQW���&RPSO\�ZLWK�$670�&������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� 5DPFR�,QVXODWLRQ��,QF���6XSHU�6WLN��
E�� 2U�DSSURYHG�HTXDO��

%�� ([SDQGHG�RU�([IROLDWHG�9HUPLFXOLWH�,QVXODWLQJ�&HPHQW���&RPSO\�ZLWK�$670�&������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� 5DPFR�,QVXODWLRQ��,QF���7KHUPRNRWH�9��
E�� 2U�DSSURYHG�HTXDO��

&�� 0LQHUDO�)LEHU��+\GUDXOLF�6HWWLQJ�,QVXODWLQJ�DQG�)LQLVKLQJ�&HPHQW���&RPSO\�ZLWK�$670�&������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� 5DPFR�,QVXODWLRQ��,QF���5DPFRWH������DQG�4XLN�&RWH��
E�� 2U�DSSURYHG�HTXDO��

���� $'+(6,9(6�

$�� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV�DQG�IRU�ERQGLQJ�
LQVXODWLRQ�WR�LWVHOI�DQG�WR�VXUIDFHV�WR�EH�LQVXODWHG��XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� &HOOXODU�*ODVV� $GKHVLYH�� � 7ZR�FRPSRQHQW�� WKHUPRVHWWLQJ� XUHWKDQH� DGKHVLYH� FRQWDLQLQJ� QR�
IODPPDEOH�VROYHQWV��ZLWK�D�VHUYLFH�WHPSHUDWXUH�UDQJH�RI�PLQXV�����WR�SOXV�����GHJ�)��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\���������

E�� 2U�DSSURYHG�HTXDO��
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��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

&�� )OH[LEOH�(ODVWRPHULF�DQG�3RO\ROHILQ�$GKHVLYH���&RPSO\�ZLWK�0,/�$������$��7\SH�,,��&ODVV�,��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $HURIOH[�86$��,QF���$HURVHDO��
E�� $UPDFHOO�//&��$UPDIOH[�����$GKHVLYH��
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� .�)OH[�86$��5�����&RQWDFW�$GKHVLYH��
H�� 2U�DSSURYHG�HTXDO��

��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

'�� 0LQHUDO�)LEHU�$GKHVLYH���&RPSO\�ZLWK�0,/�$�����&��&ODVV����*UDGH�$��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3������

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 2U�DSSURYHG�HTXDO��

��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

(�� 3KHQROLF�$GKHVLYH���6ROYHQW�EDVHG�UHVLQ�DGKHVLYH��ZLWK�D�VHUYLFH�WHPSHUDWXUH�UDQJH�RI�PLQXV����
WR�SOXV�����GHJ�)��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\���������
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��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

)�� $6-�$GKHVLYH��DQG�)6.�-DFNHW�$GKHVLYH�� �&RPSO\�ZLWK�0,/�$�����&��&ODVV����*UDGH�$�IRU�
ERQGLQJ�LQVXODWLRQ�MDFNHW�ODS�VHDPV�DQG�MRLQWV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 2U�DSSURYHG�HTXDO��

��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

*�� 39&�-DFNHW�$GKHVLYH���&RPSDWLEOH�ZLWK�39&�MDFNHW��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� 'RZ�&RUQLQJ�&RUSRUDWLRQ�������'RZ�6LOLFRQH��
E�� -RKQV�0DQYLOOH��=HVWRQ�3HUPD�:HOG��&((/�7,7(�6ROYHQW�:HOGLQJ�$GKHVLYH��
F�� 3�,�&��3ODVWLFV��,QF���:HOGLQJ�$GKHVLYH��
G�� 6SHHGOLQH�&RUSRUDWLRQ��3RO\FR�93�$GKHVLYH��
H�� 2U�DSSURYHG�HTXDO��

��� )RU� LQGRRU� DSSOLFDWLRQV�� DGKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

���� 0$67,&6�

$�� 0DWHULDOV� VKDOO� EH� FRPSDWLEOH�ZLWK� LQVXODWLRQ�PDWHULDOV�� MDFNHWV�� DQG� VXEVWUDWHV�� FRPSO\�ZLWK�
0,/�35)������&��7\SH�,,��

��� )RU� LQGRRU� DSSOLFDWLRQV�� XVH�PDVWLFV� WKDW� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ�
FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

%�� 9DSRU�%DUULHU�0DVWLF���:DWHU�EDVHG��VXLWDEOH�IRU�LQGRRU�XVH�RQ�EHORZ�DPELHQW�VHUYLFHV��
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��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\���������������

E�� 9LPDVFR�&RUSRUDWLRQ�������
F�� 2U�DSSURYHG�HTXDO��

��� :DWHU�9DSRU�3HUPHDQFH���$670�(����(���0��3URFHGXUH�%��������SHUP�DW����PLO�������
PP��GU\�ILOP�WKLFNQHVV��

��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� 6ROLGV�&RQWHQW���$670�'����������SHUFHQW�E\�YROXPH�DQG����SHUFHQW�E\�ZHLJKW��
��� &RORU���:KLWH��

&�� 9DSRU�%DUULHU�0DVWLF���6ROYHQW�EDVHG��VXLWDEOH�IRU�LQGRRU�XVH�RQ�EHORZ�DPELHQW�VHUYLFHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 2U�DSSURYHG�HTXDO��

��� :DWHU�9DSRU�3HUPHDQFH���$670�)������������SHUP�DW����PLO�GU\�ILOP�WKLFNQHVV��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH�����WR�����GHJ�)��
��� 6ROLGV�&RQWHQW���$670�'����������SHUFHQW�E\�YROXPH�DQG����SHUFHQW�E\�ZHLJKW��
��� &RORU���:KLWH��

'�� 9DSRU�%DUULHU�0DVWLF���6ROYHQW�EDVHG��VXLWDEOH�IRU�RXWGRRU�XVH�RQ�EHORZ�DPELHQW�VHUYLFHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��(QFDFHO��

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������������
G�� 2U�DSSURYHG�HTXDO��

��� :DWHU�9DSRU�3HUPHDQFH���$670�)������������SHUP�DW����PLO�GU\�ILOP�WKLFNQHVV��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� 6ROLGV�&RQWHQW���$670�'����������SHUFHQW�E\�YROXPH�DQG����SHUFHQW�E\�ZHLJKW��
��� &RORU���:KLWH��

(�� %UHDWKHU�0DVWLF���:DWHU�EDVHG��VXLWDEOH�IRU�LQGRRU�DQG�RXWGRRU�XVH�RQ�DERYH�DPELHQW�VHUYLFHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��
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D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 9LPDVFR�&RUSRUDWLRQ��:&���:&����
I�� 2U�DSSURYHG�HTXDO��

��� :DWHU�9DSRU�3HUPHDQFH���$670�)�����������SHUPV�DW��������LQFK�GU\�ILOP�WKLFNQHVV��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� 6ROLGV�&RQWHQW������SHUFHQW�E\�YROXPH�DQG����SHUFHQW�E\�ZHLJKW��
��� &RORU���:KLWH��

���� /$**,1*�$'+(6,9(6�

$�� 'HVFULSWLRQ�� � &RPSO\� ZLWK� 0,/�$�����&�� &ODVV�,�� *UDGH�$�� DQG� VKDOO� EH� FRPSDWLEOH� ZLWK�
LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��

��� )RU�LQGRRU�DSSOLFDWLRQV��XVH�ODJJLQJ�DGKHVLYHV�WKDW�KDYH�D�92&�FRQWHQW�RI����J�/�RU�OHVV�
ZKHQ�FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3����$+9���

E�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\���������

F�� 9LPDVFR�&RUSRUDWLRQ������DQG������
G�� 2U�DSSURYHG�HTXDO��

��� )LUH�UHVLVWDQW��ZDWHU�EDVHG� ODJJLQJ� DGKHVLYH� DQG� FRDWLQJ� IRU�XVH� LQGRRUV� WR� DGKHUH� ILUH�
UHVLVWDQW�ODJJLQJ�FORWKV�RYHU�SLSH�LQVXODWLRQ��

��� 6HUYLFH�7HPSHUDWXUH�5DQJH�����WR�SOXV�����GHJ�)��
��� &RORU���:KLWH��

���� 6($/$176�

$�� -RLQW�6HDODQWV��

��� -RLQW� 6HDODQWV� IRU� &HOOXODU�*ODVV� DQG� 3KHQROLF� 3URGXFWV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK�
UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 3LWWVEXUJK�&RUQLQJ�&RUSRUDWLRQ��3LWWVHDO������
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I�� 2U�DSSURYHG�HTXDO��

��� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��
��� 3HUPDQHQWO\�IOH[LEOH��HODVWRPHULF�VHDODQW��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV�����WR�SOXV�����GHJ�)��
��� &RORU���:KLWH�RU�JUD\��
��� )RU� LQGRRU� DSSOLFDWLRQV�� VHDODQWV� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ�

FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������
��� 6HDODQWV� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�

'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

%�� )6.�DQG�0HWDO�-DFNHW�)ODVKLQJ�6HDODQWV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� (DJOH�%ULGJHV���0DUDWKRQ�,QGXVWULHV�������
F�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�

&RPSDQ\���������
G�� 0RQ�(FR�,QGXVWULHV��,QF����������
H�� 2U�DSSURYHG�HTXDO��

��� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��
��� )LUH��DQG�ZDWHU�UHVLVWDQW��IOH[LEOH��HODVWRPHULF�VHDODQW��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� &RORU���$OXPLQXP��
��� )RU� LQGRRU� DSSOLFDWLRQV�� VHDODQWV� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ�

FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������
��� 6HDODQWV� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�

'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

&�� $6-�)ODVKLQJ�6HDODQWV��DQG�9LQ\O��39'&��DQG�39&�-DFNHW�)ODVKLQJ�6HDODQWV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&3�����

E�� 2U�DSSURYHG�HTXDO��

��� 0DWHULDOV�VKDOO�EH�FRPSDWLEOH�ZLWK�LQVXODWLRQ�PDWHULDOV��MDFNHWV��DQG�VXEVWUDWHV��
��� )LUH��DQG�ZDWHU�UHVLVWDQW��IOH[LEOH��HODVWRPHULF�VHDODQW��
��� 6HUYLFH�7HPSHUDWXUH�5DQJH���0LQXV����WR�SOXV�����GHJ�)��
��� &RORU���:KLWH��
��� )RU� LQGRRU� DSSOLFDWLRQV�� VHDODQWV� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ�

FDOFXODWHG�DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������
��� 6HDODQWV� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�

'HSDUWPHQW� RI�+HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI�9RODWLOH�2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���
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���� )$&725<�$33/,('�-$&.(76�

$�� ,QVXODWLRQ� V\VWHP� VFKHGXOHV� LQGLFDWH� IDFWRU\�DSSOLHG� MDFNHWV� RQ� YDULRXV� DSSOLFDWLRQV�� � :KHQ�
IDFWRU\�DSSOLHG�MDFNHWV�DUH�LQGLFDWHG��FRPSO\�ZLWK�WKH�IROORZLQJ��

��� $6-�� � :KLWH�� NUDIW�SDSHU�� ILEHUJODVV�UHLQIRUFHG� VFULP� ZLWK� DOXPLQXP�IRLO� EDFNLQJ��
FRPSO\LQJ�ZLWK�$670�&�������7\SH�,��

��� $6-�66/���$6-�ZLWK�VHOI�VHDOLQJ��SUHVVXUH�VHQVLWLYH��DFU\OLF�EDVHG�DGKHVLYH�FRYHUHG�E\�D�
UHPRYDEOH�SURWHFWLYH�VWULS��FRPSO\LQJ�ZLWK�$670�&�������7\SH�,��

��� )6.� -DFNHW�� � $OXPLQXP�IRLO�� ILEHUJODVV�UHLQIRUFHG� VFULP� ZLWK� NUDIW�SDSHU� EDFNLQJ��
FRPSO\LQJ�ZLWK�$670�&�������7\SH�,,��

���� ),(/'�$33/,('�)$%5,&�5(,1)25&,1*�0(6+�

$�� :RYHQ�*ODVV�)LEHU�)DEULF���$SSUR[LPDWHO\���R]��VT��\G��ZLWK�D�WKUHDG�FRXQW�RI����VWUDQGV�E\����
VWUDQGV�VT��LQ��IRU�FRYHULQJ�SLSH�DQG�SLSH�ILWWLQJV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��&KLO�*ODV�1XPEHU�����

E�� 2U�DSSURYHG�HTXDO��

%�� :RYHQ�3RO\HVWHU�)DEULF���$SSUR[LPDWHO\���R]��VT��\G��ZLWK�D�WKUHDG�FRXQW�RI����VWUDQGV�E\����
VWUDQGV�VT��LQ���LQ�D�/HQR�ZHDYH��IRU�SLSH��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� )RVWHU� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��0DVW�$�)DE��

E�� 9LPDVFR�&RUSRUDWLRQ��(ODVWDIDE������
F�� 2U�DSSURYHG�HTXDO��

���� ),(/'�$33/,('�&/27+6�

$�� :RYHQ�*ODVV�)LEHU�)DEULF���&RPSO\�ZLWK�0,/�&������+��7\SH�,��SODLQ�ZHDYH��DQG�SUHVL]HG�D�
PLQLPXP�RI���R]��VT��\G��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�IROORZLQJ��

D�� $OSKD�$VVRFLDWHV��,QF���$OSKD�0DULWH[�������DQG�����������5:��/XEHQ�����
E�� 2U�DSSURYHG�HTXDO��

����� ),(/'�$33/,('�-$&.(76�

$�� )LHOG�DSSOLHG�MDFNHWV�VKDOO�FRPSO\�ZLWK�$670�&������7\SH�,��XQOHVV�RWKHUZLVH�LQGLFDWHG��
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%�� 39&� -DFNHW�� � +LJK�LPSDFW�UHVLVWDQW�� 89�UHVLVWDQW� 39&� FRPSO\LQJ� ZLWK� $670�'�������
&ODVV�������&�� WKLFNQHVV�DV�VFKHGXOHG��UROO�VWRFN�UHDG\�IRU�VKRS�RU�ILHOG�FXWWLQJ�DQG�IRUPLQJ���
7KLFNQHVV�LV�LQGLFDWHG�LQ�ILHOG�DSSOLHG�MDFNHW�VFKHGXOHV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� -RKQV�0DQYLOOH��=HVWRQ��
E�� 3�,�&��3ODVWLFV��,QF���)*�6HULHV��
F�� 3URWR�&RUSRUDWLRQ��/R6PRNH��
G�� 6SHHGOLQH�&RUSRUDWLRQ��6PRNH6DIH��
H�� 2U�DSSURYHG�HTXDO��

��� $GKHVLYH���$V�UHFRPPHQGHG�E\�MDFNHW�PDWHULDO�PDQXIDFWXUHU��
��� &RORU���&RORU�FRGH�MDFNHWV�EDVHG�RQ�V\VWHP��
��� )DFWRU\�IDEULFDWHG�ILWWLQJ�FRYHUV�WR�PDWFK�MDFNHW�LI�DYDLODEOH��RWKHUZLVH��ILHOG�IDEULFDWH��

D�� 6KDSHV�� � ���� DQG����GHJUHH�� VKRUW�� DQG� ORQJ�UDGLXV� HOERZV�� WHHV�� YDOYHV�� IODQJHV��
XQLRQV��UHGXFHUV��HQG�FDSV��VRLO�SLSH�KXEV��WUDSV��PHFKDQLFDO�MRLQWV��DQG�3�WUDS�DQG�
VXSSO\�FRYHUV�IRU�ODYDWRULHV��

&�� 0HWDO�-DFNHW��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� &KLOGHUV� %UDQG�� 6SHFLDOW\� &RQVWUXFWLRQ� %UDQGV�� ,QF��� D� EXVLQHVV� RI� +�� %�� )XOOHU�
&RPSDQ\��0HWDO�-DFNHWLQJ�6\VWHPV��

E�� ,7:�,QVXODWLRQ�6\VWHPV��$OXPLQXP�DQG�6WDLQOHVV�6WHHO�-DFNHWLQJ��
F�� 535�3URGXFWV��,QF���,QVXO�0DWH��
G�� 2U�DSSURYHG�HTXDO��

��� $OXPLQXP� -DFNHW�� � &RPSO\� ZLWK� $670�%������ $OOR\������� ������ ������ RU� ������
7HPSHU�+�����

D�� )DFWRU\�FXW�DQG�UROOHG�WR�VL]H��
E�� )LQLVK�DQG�WKLFNQHVV�DUH�LQGLFDWHG�LQ�ILHOG�DSSOLHG�MDFNHW�VFKHGXOHV��
F�� 0RLVWXUH�%DUULHU� IRU� ,QGRRU�$SSOLFDWLRQV�� ���PLO�WKLFN��KHDW�ERQGHG�SRO\HWK\OHQH�

DQG�NUDIW�SDSHU��
G�� )DFWRU\�)DEULFDWHG�)LWWLQJ�&RYHUV��

��� 6DPH�PDWHULDO��ILQLVK��DQG�WKLFNQHVV�DV�MDFNHW��
��� 3UHIRUPHG� ��SLHFH� RU� JRUH�� ���� DQG� ���GHJUHH�� VKRUW�� DQG� ORQJ�UDGLXV�

HOERZV��
��� 7HH�FRYHUV��
��� )ODQJH�DQG�XQLRQ�FRYHUV��
��� (QG�FDSV��
��� %HYHOHG�FROODUV��
��� 9DOYH�FRYHUV��
��� )LHOG�IDEULFDWH�ILWWLQJ�FRYHUV�RQO\�LI�IDFWRU\�IDEULFDWHG�ILWWLQJ�FRYHUV�DUH�QRW�

DYDLODEOH��

��� 6WDLQOHVV�6WHHO�-DFNHW���$670�$�����RU�$670�$�����$����0��
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D�� )DFWRU\�FXW�DQG�UROOHG�WR�VL]H��
E�� 0DWHULDO��ILQLVK��DQG�WKLFNQHVV�DUH�LQGLFDWHG�LQ�ILHOG�DSSOLHG�MDFNHW�VFKHGXOHV��
F�� 0RLVWXUH�%DUULHU�IRU�,QGRRU�$SSOLFDWLRQV�����PLO���������PP���WKLFN��KHDW�ERQGHG�

SRO\HWK\OHQH�DQG�NUDIW�SDSHU��
G�� 0RLVWXUH� %DUULHU� IRU� 2XWGRRU� $SSOLFDWLRQV�� � ��PLO�� �������PP��� WKLFN�� KHDW�

ERQGHG�SRO\HWK\OHQH�DQG�NUDIW�SDSHU��
H�� )DFWRU\�)DEULFDWHG�)LWWLQJ�&RYHUV��

��� 6DPH�PDWHULDO��ILQLVK��DQG�WKLFNQHVV�DV�MDFNHW��
��� 3UHIRUPHG� ��SLHFH� RU� JRUH�� ���� DQG� ���GHJUHH�� VKRUW�� DQG� ORQJ�UDGLXV�

HOERZV��
��� 7HH�FRYHUV��
��� )ODQJH�DQG�XQLRQ�FRYHUV��
��� (QG�FDSV��
��� %HYHOHG�FROODUV��
��� 9DOYH�FRYHUV��
��� )LHOG�IDEULFDWH�ILWWLQJ�FRYHUV�RQO\�LI�IDFWRU\�IDEULFDWHG�ILWWLQJ�FRYHUV�DUH�QRW�

DYDLODEOH��

'�� 8QGHUJURXQG�'LUHFW�%XULHG�-DFNHW�� �����PLO�WKLFN�YDSRU�EDUULHU� DQG�ZDWHUSURRILQJ�PHPEUDQH�
FRQVLVWLQJ� RI� D� UXEEHUL]HG� ELWXPLQRXV� UHVLQ� UHLQIRUFHG�ZLWK� D�ZRYHQ�JODVV� ILEHU� RU� SRO\HVWHU�
VFULP�DQG�ODPLQDWHG�DOXPLQXP�IRLO��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� 3LWWVEXUJK�&RUQLQJ�&RUSRUDWLRQ��3LWWZUDS��
E�� 3RO\JXDUG�3URGXFWV��,QF���,QVXOUDS�1R�7RUFK������
F�� 2U�DSSURYHG�HTXDO��

����� 7$3(6�

$�� $6-� 7DSH�� �:KLWH� YDSRU�UHWDUGHU� WDSH�PDWFKLQJ� IDFWRU\�DSSOLHG� MDFNHW�ZLWK� DFU\OLF� DGKHVLYH��
FRPSO\LQJ�ZLWK�$670�&�������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $%,��,GHDO�7DSH�'LYLVLRQ������$:)�$6-��
E�� $YHU\�'HQQLVRQ�&RUSRUDWLRQ��6SHFLDOW\�7DSHV�'LYLVLRQ��)DVVRQ�������
F�� &RPSDF�&RUSRUDWLRQ������DQG������
G�� 9HQWXUH�7DSH�������&:�3OXV�������&:�3OXV��DQG������&:�3OXV�64��
H�� 2U�DSSURYHG�HTXDO��

��� :LGWK�����LQFKHV��
��� 7KLFNQHVV��������PLOV��
��� $GKHVLRQ������RXQFHV�IRUFH�LQFK�LQ�ZLGWK��
��� (ORQJDWLRQ�����SHUFHQW��
��� 7HQVLOH�6WUHQJWK������OEI�LQFK�LQ�ZLGWK��
��� $6-�7DSH�'LVNV�DQG�6TXDUHV���3UHFXW�GLVNV�RU�VTXDUHV�RI�$6-�WDSH��
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%�� )6.�7DSH���)RLO�IDFH��YDSRU�UHWDUGHU�WDSH�PDWFKLQJ�IDFWRU\�DSSOLHG�MDFNHW�ZLWK�DFU\OLF�DGKHVLYH��
FRPSO\LQJ�ZLWK�$670�&�������

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $%,��,GHDO�7DSH�'LYLVLRQ������$:)�)6.��
E�� $YHU\�'HQQLVRQ�&RUSRUDWLRQ��6SHFLDOW\�7DSHV�'LYLVLRQ��)DVVRQ�������
F�� &RPSDF�&RUSRUDWLRQ������DQG������
G�� 9HQWXUH�7DSH�������&:�17�������&:��DQG������&:�64��
H�� 2U�DSSURYHG�HTXDO��

��� :LGWK�����LQFKHV��
��� 7KLFNQHVV�������PLOV��
��� $GKHVLRQ������RXQFHV�IRUFH�LQFK�LQ�ZLGWK��
��� (ORQJDWLRQ�����SHUFHQW��
��� 7HQVLOH�6WUHQJWK������OEI�LQFK�LQ�ZLGWK��
��� )6.�7DSH�'LVNV�DQG�6TXDUHV���3UHFXW�GLVNV�RU�VTXDUHV�RI�)6.�WDSH��

&�� 39&�7DSH���:KLWH�YDSRU�UHWDUGHU�WDSH�PDWFKLQJ�ILHOG�DSSOLHG�39&�MDFNHW�ZLWK�DFU\OLF�DGKHVLYH��
VXLWDEOH�IRU�LQGRRU�DQG�RXWGRRU�DSSOLFDWLRQV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $%,��,GHDO�7DSH�'LYLVLRQ������:KLWH�39&�WDSH��
E�� &RPSDF�&RUSRUDWLRQ�������
F�� 9HQWXUH�7DSH�������&:�16��
G�� 2U�DSSURYHG�HTXDO��

��� :LGWK�����LQFKHV��
��� 7KLFNQHVV�����PLOV��
��� $GKHVLRQ������RXQFHV�IRUFH�LQFK�LQ�ZLGWK��
��� (ORQJDWLRQ�������SHUFHQW��
��� 7HQVLOH�6WUHQJWK������OEI�LQFK�LQ�ZLGWK��

'�� $OXPLQXP�)RLO�7DSH���9DSRU�UHWDUGHU�WDSH�ZLWK�DFU\OLF�DGKHVLYH��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� $%,��,GHDO�7DSH�'LYLVLRQ������$:)��
E�� $YHU\�'HQQLVRQ�&RUSRUDWLRQ��6SHFLDOW\�7DSHV�'LYLVLRQ��)DVVRQ�������
F�� &RPSDF�&RUSRUDWLRQ�������
G�� 9HQWXUH�7DSH�������&:��
H�� 2U�DSSURYHG�HTXDO��

��� :LGWK�����LQFKHV��
��� 7KLFNQHVV�������PLOV��
��� $GKHVLRQ�������RXQFHV�IRUFH�LQFK�LQ�ZLGWK��
��� (ORQJDWLRQ�����SHUFHQW��
��� 7HQVLOH�6WUHQJWK������OEI�LQFK�LQ�ZLGWK��
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����� 6(&85(0(176�

$�� %DQGV��

��� 3URGXFWV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�RQH�RI�WKH�IROORZLQJ��

D�� ,7:�,QVXODWLRQ�6\VWHPV��*HUUDUG�6WUDSSLQJ�DQG�6HDOV��
E�� 535�3URGXFWV��,QF���,QVXO�0DWH�6WUDSSLQJ�DQG�6HDOV��
F�� 2U�DSSURYHG�HTXDO��

��� 6WDLQOHVV�6WHHO���$670�$�����RU�$670�$�����$����0��7\SH������������LQFK�WKLFN������
LQFK�ZLGH�ZLWK�ZLQJ�VHDO�RU�FORVHG�VHDO��

��� $OXPLQXP�� �$670�%������$OOR\�������������������RU�������7HPSHU�+����������� LQFK�
WKLFN������LQFK�ZLGH�ZLWK�ZLQJ�VHDO�RU�FORVHG�VHDO��

%�� 6WDSOHV���2XWZDUG�FOLQFKLQJ�LQVXODWLRQ�VWDSOHV��QRPLQDO�����LQFK������PP���ZLGH��VWDLQOHVV�VWHHO�
RU�0RQHO��

&�� :LUH���������LQFK�VRIW�DQQHDOHG��VWDLQOHVV�VWHHO��

��� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� DYDLODEOH� PDQXIDFWXUHUV�
RIIHULQJ�SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��
WKH�IROORZLQJ��

D�� &�	�)�:LUH��

����� 3527(&7,9(�6+,(/',1*�*8$5'6�

$�� 3URWHFWLYH�6KLHOGLQJ�3LSH�&RYHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� (QJLQHHUHG�%UDVV�&RPSDQ\��
E�� ,QVXO�7HFW�3URGXFWV�&R���D�VXEVLGLDU\�RI�09*�0ROGHG�3URGXFWV��
F�� 0F*XLUH�0DQXIDFWXULQJ��
G�� 3OXPEHUH[��
H�� 7UXHEUR��D�EUDQG�RI�,36�&RUSRUDWLRQ��
I�� =XUQ�,QGXVWULHV��//&��7XEXODU�%UDVV�3OXPELQJ�3URGXFWV�2SHUDWLRQ��
J�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ�� �0DQXIDFWXUHG� SODVWLF�ZUDSV� IRU� FRYHULQJ� SOXPELQJ� IL[WXUH� KRW�� DQG� FROG�
ZDWHU�VXSSOLHV�DQG�WUDS�DQG�GUDLQ�SLSLQJ���&RPSO\�ZLWK�$PHULFDQV�ZLWK�'LVDELOLWLHV�$FW�
�$'$��UHTXLUHPHQWV��

%�� 3URWHFWLYH�6KLHOGLQJ�3LSLQJ�(QFORVXUHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��
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D�� 7UXHEUR��D�EUDQG�RI�,36�&RUSRUDWLRQ��
E�� =XUQ�,QGXVWULHV��//&��7XEXODU�%UDVV�3OXPELQJ�3URGXFWV�2SHUDWLRQ��
F�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ�� � 0DQXIDFWXUHG� SODVWLF� HQFORVXUH� IRU� FRYHULQJ� SOXPELQJ� IL[WXUH� KRW�� DQG�
FROG�ZDWHU�VXSSOLHV�DQG�WUDS�DQG�GUDLQ�SLSLQJ���&RPSO\�ZLWK�$'$�UHTXLUHPHQWV��

3$57�����(;(&87,21�

���� (;$0,1$7,21�

$�� ([DPLQH�VXEVWUDWHV�DQG�FRQGLWLRQV�IRU�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV�IRU�LQVWDOODWLRQ�WROHUDQFHV�
DQG�RWKHU�FRQGLWLRQV�DIIHFWLQJ�SHUIRUPDQFH�RI�LQVXODWLRQ�DSSOLFDWLRQ��

��� 9HULI\�WKDW�V\VWHPV�WR�EH�LQVXODWHG�KDYH�EHHQ�WHVWHG�DQG�DUH�IUHH�RI�GHIHFWV��
��� 9HULI\�WKDW�VXUIDFHV�WR�EH�LQVXODWHG�DUH�FOHDQ�DQG�GU\��

%�� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

���� 35(3$5$7,21�

$�� 6XUIDFH�3UHSDUDWLRQ���&OHDQ�DQG�GU\�VXUIDFHV�WR�UHFHLYH�LQVXODWLRQ���5HPRYH�PDWHULDOV�WKDW�ZLOO�
DGYHUVHO\�DIIHFW�LQVXODWLRQ�DSSOLFDWLRQ��

%�� 6XUIDFH� 3UHSDUDWLRQ�� � &OHDQ� DQG� SUHSDUH� VXUIDFHV� WR� EH� LQVXODWHG�� � %HIRUH� LQVXODWLQJ�� DSSO\� D�
FRUURVLRQ�FRDWLQJ�WR�LQVXODWHG�VXUIDFHV�DV�IROORZV��

��� 6WDLQOHVV�6WHHO���&RDW�����VHULHV�VWDLQOHVV�VWHHO�ZLWK�DQ�HSR[\�SULPHU���PLOV�WKLFN�DQG�DQ�
HSR[\�ILQLVK���PLOV�WKLFN�LI�RSHUDWLQJ�LQ�D�WHPSHUDWXUH�UDQJH�EHWZHHQ�����DQG�����GHJ�)���
&RQVXOW�FRDWLQJ�PDQXIDFWXUHU�IRU�DSSURSULDWH�FRDWLQJ�PDWHULDOV�DQG�DSSOLFDWLRQ�PHWKRGV�
IRU�RSHUDWLQJ�WHPSHUDWXUH�UDQJH��

��� &DUERQ�6WHHO���&RDW�FDUERQ�VWHHO�RSHUDWLQJ�DW�D�VHUYLFH�WHPSHUDWXUH�EHWZHHQ����DQG�����
GHJ�)� ZLWK� DQ� HSR[\� FRDWLQJ�� � &RQVXOW� FRDWLQJ� PDQXIDFWXUHU� IRU� DSSURSULDWH� FRDWLQJ�
PDWHULDOV�DQG�DSSOLFDWLRQ�PHWKRGV�IRU�RSHUDWLQJ�WHPSHUDWXUH�UDQJH��

&�� &RRUGLQDWH� LQVXODWLRQ� LQVWDOODWLRQ� ZLWK� WKH� WUDGH� LQVWDOOLQJ� KHDW� WUDFLQJ�� � &RPSO\� ZLWK�
UHTXLUHPHQWV�IRU�KHDW�WUDFLQJ�WKDW�DSSO\�WR�LQVXODWLRQ��

'�� 0L[�LQVXODWLQJ�FHPHQWV�ZLWK�FOHDQ�SRWDEOH�ZDWHU��LI�LQVXODWLQJ�FHPHQWV�DUH�WR�EH�LQ�FRQWDFW�ZLWK�
VWDLQOHVV�VWHHO�VXUIDFHV��XVH�GHPLQHUDOL]HG�ZDWHU��

���� *(1(5$/�,167$//$7,21�5(48,5(0(176�

$�� ,QVWDOO� LQVXODWLRQ�PDWHULDOV��DFFHVVRULHV��DQG�ILQLVKHV�ZLWK�VPRRWK��VWUDLJKW��DQG�HYHQ�VXUIDFHV��
IUHH�RI�YRLGV�WKURXJKRXW�WKH�OHQJWK�RI�SLSLQJ�LQFOXGLQJ�ILWWLQJV��YDOYHV��DQG�VSHFLDOWLHV��

%�� ,QVWDOO�LQVXODWLRQ�PDWHULDOV��IRUPV��YDSRU�EDUULHUV�RU�UHWDUGHUV��MDFNHWV��DQG�WKLFNQHVVHV�UHTXLUHG�
IRU�HDFK�LWHP�RI�SLSH�V\VWHP�DV�VSHFLILHG�LQ�LQVXODWLRQ�V\VWHP�VFKHGXOHV��
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&�� ,QVWDOO� DFFHVVRULHV� FRPSDWLEOH� ZLWK� LQVXODWLRQ� PDWHULDOV� DQG� VXLWDEOH� IRU� WKH� VHUYLFH�� � ,QVWDOO�
DFFHVVRULHV�WKDW�GR�QRW�FRUURGH��VRIWHQ��RU�RWKHUZLVH�DWWDFN�LQVXODWLRQ�RU�MDFNHW�LQ�HLWKHU�ZHW�RU�
GU\�VWDWH��

'�� ,QVWDOO�LQVXODWLRQ�ZLWK�ORQJLWXGLQDO�VHDPV�DW�WRS�DQG�ERWWRP�RI�KRUL]RQWDO�UXQV��

(�� ,QVWDOO�PXOWLSOH�OD\HUV�RI�LQVXODWLRQ�ZLWK�ORQJLWXGLQDO�DQG�HQG�VHDPV�VWDJJHUHG��

)�� 'R�QRW�ZHOG�EUDFNHWV��FOLSV��RU�RWKHU�DWWDFKPHQW�GHYLFHV�WR�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

*�� .HHS�LQVXODWLRQ�PDWHULDOV�GU\�GXULQJ�DSSOLFDWLRQ�DQG�ILQLVKLQJ��

+�� ,QVWDOO� LQVXODWLRQ� ZLWK� WLJKW� ORQJLWXGLQDO� VHDPV� DQG� HQG� MRLQWV�� � %RQG� VHDPV� DQG� MRLQWV� ZLWK�
DGKHVLYH�UHFRPPHQGHG�E\�LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU��

,�� ,QVWDOO�LQVXODWLRQ�ZLWK�OHDVW�QXPEHU�RI�MRLQWV�SUDFWLFDO��

-�� :KHUH�YDSRU�EDUULHU� LV� LQGLFDWHG�� VHDO� MRLQWV�� VHDPV��DQG�SHQHWUDWLRQV� LQ� LQVXODWLRQ�DW�KDQJHUV��
VXSSRUWV��DQFKRUV��DQG�RWKHU�SURMHFWLRQV�ZLWK�YDSRU�EDUULHU�PDVWLF��

��� ,QVWDOO�LQVXODWLRQ�FRQWLQXRXVO\�WKURXJK�KDQJHUV�DQG�DURXQG�DQFKRU�DWWDFKPHQWV��
��� )RU�LQVXODWLRQ�DSSOLFDWLRQ�ZKHUH�YDSRU�EDUULHUV�DUH�LQGLFDWHG��H[WHQG�LQVXODWLRQ�RQ�DQFKRU�

OHJV�IURP�SRLQW�RI�DWWDFKPHQW�WR�VXSSRUWHG�LWHP�WR�SRLQW�RI�DWWDFKPHQW�WR�VWUXFWXUH���7DSHU�
DQG�VHDO�HQGV�DW�DWWDFKPHQW�WR�VWUXFWXUH�ZLWK�YDSRU�EDUULHU�PDVWLF��

��� ,QVWDOO� LQVHUW�PDWHULDOV�DQG�LQVWDOO� LQVXODWLRQ�WR�WLJKWO\�MRLQ�WKH�LQVHUW�� �6HDO� LQVXODWLRQ�WR�
LQVXODWLRQ� LQVHUWV� ZLWK� DGKHVLYH� RU� VHDOLQJ� FRPSRXQG� UHFRPPHQGHG� E\� LQVXODWLRQ�
PDWHULDO�PDQXIDFWXUHU��

��� &RYHU�LQVHUWV�ZLWK�MDFNHW�PDWHULDO�PDWFKLQJ�DGMDFHQW�SLSH�LQVXODWLRQ���,QVWDOO�VKLHOGV�RYHU�
MDFNHW��DUUDQJHG�WR�SURWHFW�MDFNHW�IURP�WHDU�RU�SXQFWXUH�E\�KDQJHU��VXSSRUW��DQG�VKLHOG��

.�� $SSO\�DGKHVLYHV��PDVWLFV��DQG�VHDODQWV�DW�PDQXIDFWXUHU
V� UHFRPPHQGHG�FRYHUDJH�UDWH�DQG�ZHW�
DQG�GU\�ILOP�WKLFNQHVVHV��

/�� ,QVWDOO�LQVXODWLRQ�ZLWK�IDFWRU\�DSSOLHG�MDFNHWV�DV�IROORZV��

��� 'UDZ�MDFNHW�WLJKW�DQG�VPRRWK��
��� &RYHU� FLUFXPIHUHQWLDO� MRLQWV� ZLWK� ��LQFK�ZLGH� VWULSV�� RI� VDPH� PDWHULDO� DV� LQVXODWLRQ�

MDFNHW�� � 6HFXUH� VWULSV�ZLWK� DGKHVLYH� DQG� RXWZDUG� FOLQFKLQJ� VWDSOHV� DORQJ�ERWK� HGJHV� RI�
VWULS��VSDFHG���LQFKHV�R�F��

��� 2YHUODS� MDFNHW� ORQJLWXGLQDO� VHDPV� DW� OHDVW� ������ LQFKHV�� � ,QVWDOO� LQVXODWLRQ� ZLWK�
ORQJLWXGLQDO�VHDPV�DW�ERWWRP�RI�SLSH�� �&OHDQ�DQG�GU\�VXUIDFH�WR�UHFHLYH�VHOI�VHDOLQJ�ODS���
6WDSOH�ODSV�ZLWK�RXWZDUG�FOLQFKLQJ�VWDSOHV�DORQJ�HGJH�DW���LQFKHV�R�F��

D�� )RU�EHORZ�DPELHQW�VHUYLFHV��DSSO\�YDSRU�EDUULHU�PDVWLF�RYHU�VWDSOHV��

��� &RYHU�MRLQWV�DQG�VHDPV�ZLWK�WDSH��DFFRUGLQJ�WR�LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU
V�ZULWWHQ�
LQVWUXFWLRQV��WR�PDLQWDLQ�YDSRU�VHDO��

��� :KHUH�YDSRU�EDUULHUV�DUH�LQGLFDWHG��DSSO\�YDSRU�EDUULHU�PDVWLF�RQ�VHDPV�DQG�MRLQWV�DQG�DW�
HQGV�DGMDFHQW�WR�SLSH�IODQJHV�DQG�ILWWLQJV��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

3/80%,1*�3,3,1*�,168/$7,21� ������ � ��

0�� &XW�LQVXODWLRQ�LQ�D�PDQQHU�WR�DYRLG�FRPSUHVVLQJ�LQVXODWLRQ�PRUH�WKDQ����SHUFHQW�RI�LWV�QRPLQDO�
WKLFNQHVV��

1�� )LQLVK�LQVWDOODWLRQ�ZLWK�V\VWHPV�DW�RSHUDWLQJ�FRQGLWLRQV���5HSDLU�MRLQW�VHSDUDWLRQV�DQG�FUDFNLQJ�
GXH�WR�WKHUPDO�PRYHPHQW��

2�� 5HSDLU� GDPDJHG� LQVXODWLRQ� IDFLQJV� E\� DSSO\LQJ� VDPH� IDFLQJ� PDWHULDO� RYHU� GDPDJHG� DUHDV���
([WHQG�SDWFKHV�DW�OHDVW���LQFKHV�EH\RQG�GDPDJHG�DUHDV���$GKHUH��VWDSOH��DQG�VHDO�SDWFKHV�VLPLODU�
WR�EXWW�MRLQWV��

3�� )RU�DERYH�DPELHQW�VHUYLFHV��GR�QRW�LQVWDOO�LQVXODWLRQ�WR�WKH�IROORZLQJ��

��� 9LEUDWLRQ�FRQWURO�GHYLFHV��
��� 7HVWLQJ�DJHQF\�ODEHOV�DQG�VWDPSV��
��� 1DPHSODWHV�DQG�GDWD�SODWHV��
��� &OHDQRXWV��

���� 3(1(75$7,216�

$�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� 5RRI� 3HQHWUDWLRQV�� � ,QVWDOO� LQVXODWLRQ� FRQWLQXRXVO\� WKURXJK� URRI�
SHQHWUDWLRQV��

��� 6HDO�SHQHWUDWLRQV�ZLWK�IODVKLQJ�VHDODQW��
��� )RU�DSSOLFDWLRQV�UHTXLULQJ�RQO\�LQGRRU�LQVXODWLRQ��WHUPLQDWH�LQVXODWLRQ�DERYH�URRI�VXUIDFH�

DQG� VHDO� ZLWK� MRLQW� VHDODQW�� � )RU� DSSOLFDWLRQV� UHTXLULQJ� LQGRRU� DQG� RXWGRRU� LQVXODWLRQ��
LQVWDOO� LQVXODWLRQ� IRU�RXWGRRU�DSSOLFDWLRQV� WLJKWO\� MRLQHG� WR� LQGRRU� LQVXODWLRQ�HQGV�� �6HDO�
MRLQW�ZLWK�MRLQW�VHDODQW��

��� ([WHQG� MDFNHW�RI�RXWGRRU� LQVXODWLRQ�RXWVLGH� URRI� IODVKLQJ�DW� OHDVW��� LQFKHV�EHORZ� WRS�RI�
URRI�IODVKLQJ��

��� 6HDO�MDFNHW�WR�URRI�IODVKLQJ�ZLWK�IODVKLQJ�VHDODQW��

%�� ,QVXODWLRQ� ,QVWDOODWLRQ�DW�8QGHUJURXQG�([WHULRU�:DOO�3HQHWUDWLRQV�� �7HUPLQDWH� LQVXODWLRQ� IOXVK�
ZLWK�VOHHYH�VHDO���6HDO�WHUPLQDWLRQV�ZLWK�IODVKLQJ�VHDODQW��

&�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� $ERYHJURXQG� ([WHULRU� :DOO� 3HQHWUDWLRQV�� � ,QVWDOO� LQVXODWLRQ�
FRQWLQXRXVO\�WKURXJK�ZDOO�SHQHWUDWLRQV��

��� 6HDO�SHQHWUDWLRQV�ZLWK�IODVKLQJ�VHDODQW��
��� )RU�DSSOLFDWLRQV�UHTXLULQJ�RQO\�LQGRRU�LQVXODWLRQ��WHUPLQDWH�LQVXODWLRQ�LQVLGH�ZDOO�VXUIDFH�

DQG� VHDO� ZLWK� MRLQW� VHDODQW�� � )RU� DSSOLFDWLRQV� UHTXLULQJ� LQGRRU� DQG� RXWGRRU� LQVXODWLRQ��
LQVWDOO� LQVXODWLRQ� IRU�RXWGRRU�DSSOLFDWLRQV� WLJKWO\� MRLQHG� WR� LQGRRU� LQVXODWLRQ�HQGV�� �6HDO�
MRLQW�ZLWK�MRLQW�VHDODQW��

��� ([WHQG� MDFNHW� RI� RXWGRRU� LQVXODWLRQ� RXWVLGH� ZDOO� IODVKLQJ� DQG� RYHUODS� ZDOO� IODVKLQJ� DW�
OHDVW���LQFKHV��

��� 6HDO�MDFNHW�WR�ZDOO�IODVKLQJ�ZLWK�IODVKLQJ�VHDODQW��

'�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� ,QWHULRU�:DOO� DQG� 3DUWLWLRQ� 3HQHWUDWLRQV� �7KDW� $UH� 1RW� )LUH� 5DWHG����
,QVWDOO�LQVXODWLRQ�FRQWLQXRXVO\�WKURXJK�ZDOOV�DQG�SDUWLWLRQV��
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(�� ,QVXODWLRQ� ,QVWDOODWLRQ� DW� )LUH�5DWHG� :DOO� DQG� 3DUWLWLRQ� 3HQHWUDWLRQV�� � ,QVWDOO� LQVXODWLRQ�
FRQWLQXRXVO\�WKURXJK�SHQHWUDWLRQV�RI�ILUH�UDWHG�ZDOOV�DQG�SDUWLWLRQV��

��� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �3HQHWUDWLRQ� )LUHVWRSSLQJ�� IRU�
ILUHVWRSSLQJ�DQG�ILUH�UHVLVWLYH�MRLQW�VHDOHUV��

)�� ,QVXODWLRQ�,QVWDOODWLRQ�DW�)ORRU�3HQHWUDWLRQV��

��� 3LSH���,QVWDOO�LQVXODWLRQ�FRQWLQXRXVO\�WKURXJK�IORRU�SHQHWUDWLRQV��
��� 6HDO� SHQHWUDWLRQV� WKURXJK� ILUH�UDWHG� DVVHPEOLHV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ�

'LYLVLRQ����6HFWLRQ��3HQHWUDWLRQ�)LUHVWRSSLQJ���

���� *(1(5$/�3,3(�,168/$7,21�,167$//$7,21�

$�� 5HTXLUHPHQWV� LQ� WKLV� DUWLFOH� JHQHUDOO\� DSSO\� WR� DOO� LQVXODWLRQ� PDWHULDOV� H[FHSW� ZKHUH� PRUH�
VSHFLILF�UHTXLUHPHQWV�DUH�VSHFLILHG�LQ�YDULRXV�SLSH�LQVXODWLRQ�PDWHULDO�LQVWDOODWLRQ�DUWLFOHV��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�)LWWLQJV��9DOYHV��6WUDLQHUV��)ODQJHV��DQG�8QLRQV��

��� ,QVWDOO�LQVXODWLRQ�RYHU�ILWWLQJV��YDOYHV��VWUDLQHUV��IODQJHV��XQLRQV��DQG�RWKHU�VSHFLDOWLHV�ZLWK�
FRQWLQXRXV�WKHUPDO�DQG�YDSRU�UHWDUGHU�LQWHJULW\�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� ,QVXODWH� SLSH� HOERZV� XVLQJ� SUHIRUPHG� ILWWLQJ� LQVXODWLRQ� RU� PLWHUHG� ILWWLQJV� PDGH� IURP�
VDPH�PDWHULDO�DQG�GHQVLW\�DV�DGMDFHQW�SLSH�LQVXODWLRQ���(DFK�SLHFH�VKDOO�EH�EXWWHG�WLJKWO\�
DJDLQVW�DGMRLQLQJ�SLHFH�DQG�ERQGHG�ZLWK�DGKHVLYH���)LOO�MRLQWV��VHDPV��YRLGV��DQG�LUUHJXODU�
VXUIDFHV�ZLWK� LQVXODWLQJ�FHPHQW� ILQLVKHG� WR�D�VPRRWK��KDUG��DQG�XQLIRUP�FRQWRXU� WKDW� LV�
XQLIRUP�ZLWK�DGMRLQLQJ�SLSH�LQVXODWLRQ��

��� ,QVXODWH�WHH�ILWWLQJV�ZLWK�SUHIRUPHG�ILWWLQJ�LQVXODWLRQ�RU�VHFWLRQDO�SLSH�LQVXODWLRQ�RI�VDPH�
PDWHULDO�DQG�WKLFNQHVV�DV�XVHG�IRU�DGMDFHQW�SLSH���&XW�VHFWLRQDO�SLSH�LQVXODWLRQ�WR�ILW���%XWW�
HDFK� VHFWLRQ� FORVHO\� WR� WKH� QH[W� DQG� KROG� LQ� SODFH� ZLWK� WLH� ZLUH�� � %RQG� SLHFHV� ZLWK�
DGKHVLYH��

��� ,QVXODWH� YDOYHV� XVLQJ� SUHIRUPHG� ILWWLQJ� LQVXODWLRQ� RU� VHFWLRQDO� SLSH� LQVXODWLRQ� RI� VDPH�
PDWHULDO�� GHQVLW\�� DQG� WKLFNQHVV� DV� XVHG� IRU� DGMDFHQW� SLSH�� � 2YHUODS� DGMRLQLQJ� SLSH�
LQVXODWLRQ� E\� QRW� OHVV� WKDQ� WZR� WLPHV� WKH� WKLFNQHVV� RI� SLSH� LQVXODWLRQ�� RU� RQH� SLSH�
GLDPHWHU�� ZKLFKHYHU� LV� WKLFNHU�� � )RU� YDOYHV�� LQVXODWH� XS� WR� DQG� LQFOXGLQJ� WKH� ERQQHWV��
YDOYH�VWXIILQJ�ER[�VWXGV��EROWV��DQG�QXWV�� �)LOO� MRLQWV��VHDPV��DQG� LUUHJXODU�VXUIDFHV�ZLWK�
LQVXODWLQJ�FHPHQW��

��� ,QVXODWH�VWUDLQHUV�XVLQJ�SUHIRUPHG�ILWWLQJ� LQVXODWLRQ�RU�VHFWLRQDO�SLSH� LQVXODWLRQ�RI�VDPH�
PDWHULDO�� GHQVLW\�� DQG� WKLFNQHVV� DV� XVHG� IRU� DGMDFHQW� SLSH�� � 2YHUODS� DGMRLQLQJ� SLSH�
LQVXODWLRQ� E\� QRW� OHVV� WKDQ� WZR� WLPHV� WKH� WKLFNQHVV� RI� SLSH� LQVXODWLRQ�� RU� RQH� SLSH�
GLDPHWHU��ZKLFKHYHU�LV�WKLFNHU�� �)LOO� MRLQWV��VHDPV��DQG�LUUHJXODU�VXUIDFHV�ZLWK�LQVXODWLQJ�
FHPHQW�� � ,QVXODWH� VWUDLQHUV� VR� VWUDLQHU�EDVNHW� IODQJH�RU�SOXJ� FDQ�EH� HDVLO\� UHPRYHG�DQG�
UHSODFHG� ZLWKRXW� GDPDJLQJ� WKH� LQVXODWLRQ� DQG� MDFNHW�� � 3URYLGH� D� UHPRYDEOH� UHXVDEOH�
LQVXODWLRQ� FRYHU�� � )RU� EHORZ�DPELHQW� VHUYLFHV�� SURYLGH� D� GHVLJQ� WKDW� PDLQWDLQV� YDSRU�
EDUULHU��

��� ,QVXODWH� IODQJHV� DQG� XQLRQV� XVLQJ� D� VHFWLRQ� RI� RYHUVL]HG� SUHIRUPHG� SLSH� LQVXODWLRQ���
2YHUODS� DGMRLQLQJ� SLSH� LQVXODWLRQ� E\� QRW� OHVV� WKDQ� WZR� WLPHV� WKH� WKLFNQHVV� RI� SLSH�
LQVXODWLRQ��RU�RQH�SLSH�GLDPHWHU��ZKLFKHYHU�LV�WKLFNHU��

��� &RYHU� VHJPHQWHG� LQVXODWHG� VXUIDFHV� ZLWK� D� OD\HU� RI� ILQLVKLQJ� FHPHQW� DQG� FRDW� ZLWK� D�
PDVWLF���,QVWDOO�YDSRU�EDUULHU�PDVWLF�IRU�EHORZ�DPELHQW�VHUYLFHV�DQG�D�EUHDWKHU�PDVWLF�IRU�
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DERYH�DPELHQW�VHUYLFHV���5HLQIRUFH�WKH�PDVWLF�ZLWK�IDEULF�UHLQIRUFLQJ�PHVK���7URZHO�WKH�
PDVWLF�WR�D�VPRRWK�DQG�ZHOO�VKDSHG�FRQWRXU��

��� )RU�VHUYLFHV�QRW�VSHFLILHG�WR�UHFHLYH�D�ILHOG�DSSOLHG�MDFNHW�H[FHSW�IRU�IOH[LEOH�HODVWRPHULF�
DQG�SRO\ROHILQ��LQVWDOO�ILWWHG�39&�FRYHU�RYHU�HOERZV��WHHV��VWUDLQHUV��YDOYHV��IODQJHV��DQG�
XQLRQV�� �7HUPLQDWH�HQGV�ZLWK�39&�HQG�FDSV�� �7DSH�39&�FRYHUV� WR�DGMRLQLQJ� LQVXODWLRQ�
IDFLQJ�XVLQJ�39&�WDSH��

��� 6WHQFLO�RU�ODEHO�WKH�RXWVLGH�LQVXODWLRQ�MDFNHW�RI�HDFK�XQLRQ�ZLWK�WKH�ZRUG��XQLRQ���0DWFK�
VL]H�DQG�FRORU�RI�SLSH�ODEHOV��

&�� ,QVXODWH� LQVWUXPHQW� FRQQHFWLRQV� IRU� WKHUPRPHWHUV�� SUHVVXUH� JDJHV�� SUHVVXUH� WHPSHUDWXUH� WDSV��
WHVW� FRQQHFWLRQV�� IORZ�PHWHUV�� VHQVRUV�� VZLWFKHV�� DQG� WUDQVPLWWHUV� RQ� LQVXODWHG� SLSHV�� � 6KDSH�
LQVXODWLRQ� DW� WKHVH� FRQQHFWLRQV� E\� WDSHULQJ� LW� WR� DQG� DURXQG� WKH� FRQQHFWLRQ� ZLWK� LQVXODWLQJ�
FHPHQW�DQG�ILQLVK�ZLWK�ILQLVKLQJ�FHPHQW��PDVWLF��DQG�IODVKLQJ�VHDODQW��

'�� ,QVWDOO� UHPRYDEOH� LQVXODWLRQ� FRYHUV� DW� ORFDWLRQV� LQGLFDWHG�� � ,QVWDOODWLRQ� VKDOO� FRQIRUP� WR� WKH�
IROORZLQJ��

��� 0DNH� UHPRYDEOH� IODQJH� DQG� XQLRQ� LQVXODWLRQ� IURP� VHFWLRQDO� SLSH� LQVXODWLRQ� RI� VDPH�
WKLFNQHVV� DV� WKDW� RQ� DGMRLQLQJ� SLSH�� � ,QVWDOO� VDPH� LQVXODWLRQ� MDFNHW� DV� DGMRLQLQJ� SLSH�
LQVXODWLRQ��

��� :KHQ�IODQJH�DQG�XQLRQ�FRYHUV�DUH�PDGH�IURP�VHFWLRQDO�SLSH�LQVXODWLRQ��H[WHQG�LQVXODWLRQ�
IURP�IODQJHV�RU�XQLRQ�ORQJ�DW�OHDVW�WZR�WLPHV�WKH�LQVXODWLRQ�WKLFNQHVV�RYHU�DGMDFHQW�SLSH�
LQVXODWLRQ�RQ�HDFK�VLGH�RI�IODQJH�RU�XQLRQ�� �6HFXUH�IODQJH�FRYHU� LQ�SODFH�ZLWK�VWDLQOHVV�
VWHHO�RU�DOXPLQXP�EDQGV���6HOHFW�EDQG�PDWHULDO�FRPSDWLEOH�ZLWK�LQVXODWLRQ�DQG�MDFNHW��

��� &RQVWUXFW�UHPRYDEOH�YDOYH�LQVXODWLRQ�FRYHUV�LQ�VDPH�PDQQHU�DV�IRU�IODQJHV��H[FHSW�GLYLGH�
WKH�WZR�SDUW�VHFWLRQ�RQ�WKH�YHUWLFDO�FHQWHU�OLQH�RI�YDOYH�ERG\��

��� :KHQ� FRYHUV� DUH� PDGH� IURP� EORFN� LQVXODWLRQ�� PDNH� WZR� KDOYHV�� HDFK� FRQVLVWLQJ� RI�
PLWHUHG�EORFNV�ZLUHG� WR�VWDLQOHVV�VWHHO� IDEULF�� �6HFXUH� WKLV�ZLUH� IUDPH��ZLWK� LWV�DWWDFKHG�
LQVXODWLRQ��WR�IODQJHV�ZLWK�WLH�ZLUH���([WHQG�LQVXODWLRQ�DW�OHDVW���LQFKHV�RYHU�DGMDFHQW�SLSH�
LQVXODWLRQ� RQ� HDFK� VLGH� RI� YDOYH�� � )LOO� VSDFH� EHWZHHQ� IODQJH� RU� XQLRQ� FRYHU� DQG� SLSH�
LQVXODWLRQ�ZLWK�LQVXODWLQJ�FHPHQW���)LQLVK�FRYHU�DVVHPEO\�ZLWK�LQVXODWLQJ�FHPHQW�DSSOLHG�
LQ�WZR�FRDWV���$IWHU�ILUVW�FRDW�LV�GU\��DSSO\�DQG�WURZHO�VHFRQG�FRDW�WR�D�VPRRWK�ILQLVK��

��� 8QOHVV� D� 39&� MDFNHW� LV� LQGLFDWHG� LQ� ILHOG�DSSOLHG� MDFNHW� VFKHGXOHV�� ILQLVK� H[SRVHG�
VXUIDFHV�ZLWK�D�PHWDO�MDFNHW��

���� ,167$//$7,21�2)�&(//8/$5�*/$66�,168/$7,21�

$�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�6WUDLJKW�3LSHV�DQG�7XEHV��

��� 6HFXUH� HDFK� OD\HU� RI� LQVXODWLRQ� WR� SLSH� ZLWK� ZLUH� RU� EDQGV� DQG� WLJKWHQ� EDQGV� ZLWKRXW�
GHIRUPLQJ�LQVXODWLRQ�PDWHULDOV��

��� :KHUH�YDSRU�EDUULHUV�DUH� LQGLFDWHG�� VHDO� ORQJLWXGLQDO� VHDPV��HQG� MRLQWV�� DQG�SURWUXVLRQV�
ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�MRLQW�VHDODQW��

��� )RU� LQVXODWLRQ�ZLWK� IDFWRU\�DSSOLHG� MDFNHWV�RQ�DERYH�DPELHQW� VHUYLFHV�� VHFXUH� ODSV�ZLWK�
RXWZDUG�FOLQFKHG�VWDSOHV�DW���LQFKHV�R�F��

��� )RU� LQVXODWLRQ� ZLWK� IDFWRU\�DSSOLHG� MDFNHWV� RQ� EHORZ�DPELHQW� VHUYLFHV�� GR� QRW� VWDSOH�
ORQJLWXGLQDO� WDEV�� � ,QVWHDG�� VHFXUH� WDEV� ZLWK� DGGLWLRQDO� DGKHVLYH� DV� UHFRPPHQGHG� E\�
LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU�DQG�VHDO�ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�IODVKLQJ�VHDODQW��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��
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��� ,QVWDOO�SUHIRUPHG�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�

WKLFNQHVV�RI�SLSH�LQVXODWLRQ��
��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�

DGMDFHQW� VWUDLJKW� SLSH� VHJPHQWV� ZLWK� FXW� VHFWLRQV� RI� FHOOXODU�JODVV� EORFN� LQVXODWLRQ� RI�
VDPH�WKLFNQHVV�DV�SLSH�LQVXODWLRQ��

��� ,QVWDOO�MDFNHW�PDWHULDO�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH��RYHUODS�VHDPV�DW�OHDVW�
��LQFK��DQG�VHDO�MRLQWV�ZLWK�IODVKLQJ�VHDODQW��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��

��� ,QVWDOO�SUHIRUPHG�VHFWLRQV�RI�VDPH�PDWHULDO�DV�VWUDLJKW�VHJPHQWV�RI�SLSH�LQVXODWLRQ�ZKHQ�
DYDLODEOH���6HFXUH�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

��� :KHQ� SUHIRUPHG� VHFWLRQV� RI� LQVXODWLRQ� DUH� QRW� DYDLODEOH�� LQVWDOO� PLWHUHG� VHFWLRQV� RI�
FHOOXODU�JODVV�LQVXODWLRQ���6HFXUH�LQVXODWLRQ�PDWHULDOV�ZLWK�ZLUH�RU�EDQGV��

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��

��� ,QVWDOO�SUHIRUPHG�VHFWLRQV�RI�FHOOXODU�JODVV�LQVXODWLRQ�WR�YDOYH�ERG\��
��� $UUDQJH� LQVXODWLRQ� WR� SHUPLW� DFFHVV� WR� SDFNLQJ� DQG� WR� DOORZ� YDOYH� RSHUDWLRQ� ZLWKRXW�

GLVWXUELQJ�LQVXODWLRQ��
��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��

���� ,167$//$7,21�2)�)/(;,%/(�(/$6720(5,&�,168/$7,21�

$�� 6HDO�ORQJLWXGLQDO�VHDPV�DQG�HQG�MRLQWV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�WR�HOLPLQDWH�
RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��

��� ,QVWDOO�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�

WKLFNQHVV�RI�SLSH�LQVXODWLRQ��
��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�

DGMDFHQW�VWUDLJKW�SLSH�VHJPHQWV�ZLWK�FXW�VHFWLRQV�RI�VKHHW�LQVXODWLRQ�RI�VDPH�WKLFNQHVV�DV�
SLSH�LQVXODWLRQ��

��� 6HFXUH�LQVXODWLRQ�WR�IODQJHV�DQG�VHDO�VHDPV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�
WR�HOLPLQDWH�RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��

��� ,QVWDOO�PLWHUHG�VHFWLRQV�RI�SLSH�LQVXODWLRQ��
��� 6HFXUH�LQVXODWLRQ�PDWHULDOV�DQG�VHDO�VHDPV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�WR�

HOLPLQDWH�RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

�

�

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��
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��� ,QVWDOO� SUHIRUPHG� YDOYH� FRYHUV�PDQXIDFWXUHG� RI� VDPH�PDWHULDO� DV� SLSH� LQVXODWLRQ�ZKHQ�
DYDLODEOH��

��� :KHQ� SUHIRUPHG� YDOYH� FRYHUV� DUH� QRW� DYDLODEOH�� LQVWDOO� FXW� VHFWLRQV� RI� SLSH� DQG� VKHHW�
LQVXODWLRQ� WR� YDOYH� ERG\�� �$UUDQJH� LQVXODWLRQ� WR� SHUPLW� DFFHVV� WR� SDFNLQJ� DQG� WR� DOORZ�
YDOYH�RSHUDWLRQ�ZLWKRXW�GLVWXUELQJ�LQVXODWLRQ��

��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��
��� 6HFXUH� LQVXODWLRQ� WR� YDOYHV� DQG� VSHFLDOWLHV� DQG� VHDO� VHDPV� ZLWK� PDQXIDFWXUHU
V�

UHFRPPHQGHG� DGKHVLYH� WR� HOLPLQDWH� RSHQLQJV� LQ� LQVXODWLRQ� WKDW� DOORZ�SDVVDJH�RI� DLU� WR�
VXUIDFH�EHLQJ�LQVXODWHG��

���� ,167$//$7,21�2)�0,1(5$/�),%(5�,168/$7,21�

$�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�6WUDLJKW�3LSHV�DQG�7XEHV��

��� 6HFXUH� HDFK� OD\HU� RI� SUHIRUPHG� SLSH� LQVXODWLRQ� WR� SLSH�ZLWK�ZLUH� RU� EDQGV� DQG� WLJKWHQ�
EDQGV�ZLWKRXW�GHIRUPLQJ�LQVXODWLRQ�PDWHULDOV��

��� :KHUH�YDSRU�EDUULHUV�DUH� LQGLFDWHG�� VHDO� ORQJLWXGLQDO� VHDPV��HQG� MRLQWV�� DQG�SURWUXVLRQV�
ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�MRLQW�VHDODQW��

��� )RU� LQVXODWLRQ�ZLWK� IDFWRU\�DSSOLHG� MDFNHWV�RQ�DERYH�DPELHQW� VXUIDFHV�� VHFXUH� ODSV�ZLWK�
RXWZDUG�FOLQFKHG�VWDSOHV�DW���LQFKHV�R�F��

��� )RU� LQVXODWLRQ� ZLWK� IDFWRU\�DSSOLHG� MDFNHWV� RQ� EHORZ�DPELHQW� VXUIDFHV�� GR� QRW� VWDSOH�
ORQJLWXGLQDO� WDEV�� � ,QVWHDG�� VHFXUH� WDEV� ZLWK� DGGLWLRQDO� DGKHVLYH� DV� UHFRPPHQGHG� E\�
LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU�DQG�VHDO�ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�IODVKLQJ�VHDODQW��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��

��� ,QVWDOO�SUHIRUPHG�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�

WKLFNQHVV�RI�SLSH�LQVXODWLRQ��
��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�

DGMDFHQW�VWUDLJKW�SLSH�VHJPHQWV�ZLWK�PLQHUDO�ILEHU�EODQNHW�LQVXODWLRQ��
��� ,QVWDOO�MDFNHW�PDWHULDO�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH��RYHUODS�VHDPV�DW�OHDVW�

��LQFK��DQG�VHDO�MRLQWV�ZLWK�IODVKLQJ�VHDODQW��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��

��� ,QVWDOO�SUHIRUPHG�VHFWLRQV�RI�VDPH�PDWHULDO�DV�VWUDLJKW�VHJPHQWV�RI�SLSH�LQVXODWLRQ�ZKHQ�
DYDLODEOH��

��� :KHQ�SUHIRUPHG�LQVXODWLRQ�HOERZV�DQG�ILWWLQJV�DUH�QRW�DYDLODEOH��LQVWDOO�PLWHUHG�VHFWLRQV�
RI� SLSH� LQVXODWLRQ�� WR� D� WKLFNQHVV� HTXDO� WR� DGMRLQLQJ� SLSH� LQVXODWLRQ�� � 6HFXUH� LQVXODWLRQ�
PDWHULDOV�ZLWK�ZLUH�RU�EDQGV��

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��

��� ,QVWDOO�SUHIRUPHG�VHFWLRQV�RI�VDPH�PDWHULDO�DV�VWUDLJKW�VHJPHQWV�RI�SLSH�LQVXODWLRQ�ZKHQ�
DYDLODEOH��

��� :KHQ�SUHIRUPHG�VHFWLRQV�DUH�QRW�DYDLODEOH��LQVWDOO�PLWHUHG�VHFWLRQV�RI�SLSH�LQVXODWLRQ�WR�
YDOYH�ERG\��

��� $UUDQJH� LQVXODWLRQ� WR� SHUPLW� DFFHVV� WR� SDFNLQJ� DQG� WR� DOORZ� YDOYH� RSHUDWLRQ� ZLWKRXW�
GLVWXUELQJ�LQVXODWLRQ��
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��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��

���� ,167$//$7,21�2)�3+(12/,&�,168/$7,21�

$�� *HQHUDO�,QVWDOODWLRQ�5HTXLUHPHQWV��

��� 6HFXUH�VLQJOH�OD\HU� LQVXODWLRQ�ZLWK�VWDLQOHVV�VWHHO�EDQGV�DW����LQFK� LQWHUYDOV�DQG� WLJKWHQ�
EDQGV�ZLWKRXW�GHIRUPLQJ�LQVXODWLRQ�PDWHULDOV��

��� ,QVWDOO���OD\HU�LQVXODWLRQ�ZLWK�MRLQWV�WLJKWO\�EXWWHG�DQG�VWDJJHUHG�DW�OHDVW���LQFKHV���6HFXUH�
LQQHU� OD\HU� ZLWK� ������LQFK� ZLUH� VSDFHG� DW� ���LQFK� LQWHUYDOV�� � 6HFXUH� RXWHU� OD\HU� ZLWK�
VWDLQOHVV�VWHHO�EDQGV�DW����LQFK�LQWHUYDOV��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�6WUDLJKW�3LSHV�DQG�7XEHV��

��� 6HFXUH� HDFK� OD\HU� RI� LQVXODWLRQ� WR� SLSH� ZLWK� ZLUH� RU� EDQGV� DQG� WLJKWHQ� EDQGV� ZLWKRXW�
GHIRUPLQJ�LQVXODWLRQ�PDWHULDOV��

��� :KHUH�YDSRU�EDUULHUV�DUH� LQGLFDWHG�� VHDO� ORQJLWXGLQDO� VHDPV��HQG� MRLQWV�� DQG�SURWUXVLRQV�
ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�MRLQW�VHDODQW��

��� )RU� LQVXODWLRQ�ZLWK� IDFWRU\�DSSOLHG� MDFNHWV�RQ�DERYH�DPELHQW� VHUYLFHV�� VHFXUH� ODSV�ZLWK�
RXWZDUG�FOLQFKHG�VWDSOHV�DW���LQFKHV������PP��R�F��

��� )RU� LQVXODWLRQ� ZLWK� IDFWRU\�DSSOLHG� MDFNHWV� ZLWK� YDSRU� UHWDUGHUV� RQ� EHORZ�DPELHQW�
VHUYLFHV��GR�QRW�VWDSOH�ORQJLWXGLQDO�WDEV���,QVWHDG��VHFXUH�WDEV�ZLWK�DGGLWLRQDO�DGKHVLYH�DV�
UHFRPPHQGHG�E\�LQVXODWLRQ�PDWHULDO�PDQXIDFWXUHU�DQG�VHDO�ZLWK�YDSRU�EDUULHU�PDVWLF�DQG�
IODVKLQJ�VHDODQW��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��

��� ,QVWDOO�SUHIRUPHG�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�

WKLFNQHVV�RI�SLSH�LQVXODWLRQ��
��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�

DGMDFHQW�VWUDLJKW�SLSH�VHJPHQWV�ZLWK�FXW�VHFWLRQV�RI�EORFN�LQVXODWLRQ�RI�VDPH�PDWHULDO�DQG�
WKLFNQHVV�DV�SLSH�LQVXODWLRQ��

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��

��� ,QVWDOO� SUHIRUPHG� LQVXODWLRQ� VHFWLRQV� RI� VDPH� PDWHULDO� DV� VWUDLJKW� VHJPHQWV� RI� SLSH�
LQVXODWLRQ���6HFXUH�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

(�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��

��� ,QVWDOO� SUHIRUPHG� LQVXODWLRQ� VHFWLRQV� RI� VDPH� PDWHULDO� DV� VWUDLJKW� VHJPHQWV� RI� SLSH�
LQVXODWLRQ���6HFXUH�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

��� $UUDQJH� LQVXODWLRQ� WR� SHUPLW� DFFHVV� WR� SDFNLQJ� DQG� WR� DOORZ� YDOYH� RSHUDWLRQ� ZLWKRXW�
GLVWXUELQJ�LQVXODWLRQ��

��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��
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����� ,167$//$7,21�2)�32/<2/(),1�,168/$7,21�

$�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�6WUDLJKW�3LSHV�DQG�7XEHV��

��� 6HDO� VSOLW�WXEH� ORQJLWXGLQDO� VHDPV� DQG� HQG� MRLQWV� ZLWK� PDQXIDFWXUHU
V� UHFRPPHQGHG�
DGKHVLYH� WR� HOLPLQDWH� RSHQLQJV� LQ� LQVXODWLRQ� WKDW� DOORZ� SDVVDJH� RI� DLU� WR� VXUIDFH� EHLQJ�
LQVXODWHG��

%�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)ODQJHV��

��� ,QVWDOO�SLSH�LQVXODWLRQ�WR�RXWHU�GLDPHWHU�RI�SLSH�IODQJH��
��� 0DNH�ZLGWK�RI�LQVXODWLRQ�VHFWLRQ�VDPH�DV�RYHUDOO�ZLGWK�RI�IODQJH�DQG�EROWV��SOXV�WZLFH�WKH�

WKLFNQHVV�RI�SLSH�LQVXODWLRQ��
��� )LOO�YRLGV�EHWZHHQ� LQQHU� FLUFXPIHUHQFH�RI� IODQJH� LQVXODWLRQ�DQG�RXWHU� FLUFXPIHUHQFH�RI�

DGMDFHQW�VWUDLJKW�SLSH�VHJPHQWV�ZLWK�FXW�VHFWLRQV�RI�SRO\ROHILQ�VKHHW� LQVXODWLRQ�RI�VDPH�
WKLFNQHVV�DV�SLSH�LQVXODWLRQ��

��� 6HFXUH�LQVXODWLRQ�WR�IODQJHV�DQG�VHDO�VHDPV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�
WR�HOLPLQDWH�RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

&�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�3LSH�)LWWLQJV�DQG�(OERZV��

��� ,QVWDOO�PLWHUHG�VHFWLRQV�RI�SRO\ROHILQ�SLSH�LQVXODWLRQ��
��� 6HFXUH�LQVXODWLRQ�PDWHULDOV�DQG�VHDO�VHDPV�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH�WR�

HOLPLQDWH�RSHQLQJV�LQ�LQVXODWLRQ�WKDW�DOORZ�SDVVDJH�RI�DLU�WR�VXUIDFH�EHLQJ�LQVXODWHG��

'�� ,QVXODWLRQ�,QVWDOODWLRQ�RQ�9DOYHV�DQG�3LSH�6SHFLDOWLHV��

��� ,QVWDOO�FXW�VHFWLRQV�RI�SRO\ROHILQ�SLSH�DQG�VKHHW�LQVXODWLRQ�WR�YDOYH�ERG\��
��� $UUDQJH� LQVXODWLRQ� WR� SHUPLW� DFFHVV� WR� SDFNLQJ� DQG� WR� DOORZ� YDOYH� RSHUDWLRQ� ZLWKRXW�

GLVWXUELQJ�LQVXODWLRQ��
��� ,QVWDOO�LQVXODWLRQ�WR�IODQJHV�DV�VSHFLILHG�IRU�IODQJH�LQVXODWLRQ�DSSOLFDWLRQ��
��� 6HFXUH� LQVXODWLRQ� WR� YDOYHV� DQG� VSHFLDOWLHV�� DQG� VHDO� VHDPV� ZLWK� PDQXIDFWXUHU
V�

UHFRPPHQGHG� DGKHVLYH� WR� HOLPLQDWH� RSHQLQJV� LQ� LQVXODWLRQ� WKDW� DOORZ�SDVVDJH�RI� DLU� WR�
VXUIDFH�EHLQJ�LQVXODWHG��

����� ),(/'�$33/,('�-$&.(7�,167$//$7,21�

$�� :KHUH�JODVV�FORWK� MDFNHWV�DUH� LQGLFDWHG�� LQVWDOO�GLUHFWO\�RYHU�EDUH� LQVXODWLRQ�RU� LQVXODWLRQ�ZLWK�
IDFWRU\�DSSOLHG�MDFNHWV��

��� 'UDZ�MDFNHW�VPRRWK�DQG�WLJKW�WR�VXUIDFH�ZLWK���LQFK�RYHUODS�DW�VHDPV�DQG�MRLQWV��
��� (PEHG�JODVV�FORWK�EHWZHHQ�WZR�������LQFK�WKLFN�FRDWV�RI�ODJJLQJ�DGKHVLYH��
��� &RPSOHWHO\�HQFDSVXODWH�LQVXODWLRQ�ZLWK�FRDWLQJ��OHDYLQJ�QR�H[SRVHG�LQVXODWLRQ��

%�� :KHUH�)6.�MDFNHWV�DUH�LQGLFDWHG��LQVWDOO�DV�IROORZV��

��� 'UDZ�MDFNHW�PDWHULDO�VPRRWK�DQG�WLJKW��
��� ,QVWDOO�ODS�RU�MRLQW�VWULSV�ZLWK�VDPH�PDWHULDO�DV�MDFNHW��
��� 6HFXUH�MDFNHW�WR�LQVXODWLRQ�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH��
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��� ,QVWDOO� MDFNHW�ZLWK� ������LQFK� ODSV� DW� ORQJLWXGLQDO� VHDPV� DQG� ��LQFK�ZLGH� MRLQW� VWULSV� DW�
HQG�MRLQWV��

��� 6HDO� RSHQLQJV�� SXQFWXUHV�� DQG� EUHDNV� LQ� YDSRU�UHWDUGHU� MDFNHWV� DQG� H[SRVHG� LQVXODWLRQ�
ZLWK�YDSRU�EDUULHU�PDVWLF��

&�� :KHUH� 39&� MDFNHWV� DUH� LQGLFDWHG�� LQVWDOO� ZLWK� ��LQFK� RYHUODS� DW� ORQJLWXGLQDO� VHDPV� DQG� HQG�
MRLQWV���6HDO�ZLWK�PDQXIDFWXUHU
V�UHFRPPHQGHG�DGKHVLYH��

��� $SSO\�WZR�FRQWLQXRXV�EHDGV�RI�DGKHVLYH�WR�VHDPV�DQG�MRLQWV��RQH�EHDG�XQGHU�ODS�DQG�WKH�
ILQLVK�EHDG�DORQJ�VHDP�DQG�MRLQW�HGJH��

'�� :KHUH�PHWDO� MDFNHWV� DUH� LQGLFDWHG�� LQVWDOO�ZLWK� ��LQFK� RYHUODS� DW� ORQJLWXGLQDO� VHDPV� DQG� HQG�
MRLQWV���2YHUODS�ORQJLWXGLQDO�VHDPV�DUUDQJHG�WR�VKHG�ZDWHU���6HDO�HQG�MRLQWV�ZLWK�ZHDWKHUSURRI�
VHDODQW� UHFRPPHQGHG�E\� LQVXODWLRQ�PDQXIDFWXUHU�� �6HFXUH� MDFNHW�ZLWK�VWDLQOHVV�VWHHO�EDQGV����
LQFKHV�R�F��DQG�DW�HQG�MRLQWV��

����� ),1,6+(6�

$�� ,QVXODWLRQ�ZLWK�$6-��*ODVV�&ORWK��RU�2WKHU�3DLQWDEOH� -DFNHW�0DWHULDO�� �3DLQW� MDFNHW�ZLWK�SDLQW�
V\VWHP�LGHQWLILHG�EHORZ�DQG�DV�VSHFLILHG�LQ�'LYLVLRQ����SDLQWLQJ�6HFWLRQV��

��� )ODW� $FU\OLF� )LQLVK�� � 7ZR� ILQLVK� FRDWV� RYHU� D� SULPHU� WKDW� LV� FRPSDWLEOH� ZLWK� MDFNHW�
PDWHULDO�DQG�ILQLVK�FRDW�SDLQW���$GG�IXQJLFLGDO�DJHQW�WR�UHQGHU�IDEULF�PLOGHZ�SURRI��

D�� )LQLVK�&RDW�0DWHULDO���,QWHULRU��IODW��ODWH[�HPXOVLRQ�VL]H��

%�� )OH[LEOH�(ODVWRPHULF�7KHUPDO� ,QVXODWLRQ�� �$IWHU� DGKHVLYH� KDV� IXOO\� FXUHG�� DSSO\� WZR� FRDWV� RI�
LQVXODWLRQ�PDQXIDFWXUHU
V�UHFRPPHQGHG�SURWHFWLYH�FRDWLQJ��

&�� &RORU�� � )LQDO� FRORU� DV� VHOHFWHG� E\� $UFKLWHFW�� � 9DU\� ILUVW� DQG� VHFRQG� FRDWV� WR� DOORZ� YLVXDO�
LQVSHFWLRQ�RI�WKH�FRPSOHWHG�:RUN��

'�� 'R�QRW�ILHOG�SDLQW�DOXPLQXP�RU�VWDLQOHVV�VWHHO�MDFNHWV��

����� ),(/'�48$/,7<�&21752/�

$�� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

&�� 7HVWV�DQG�,QVSHFWLRQV��

��� ,QVSHFW�SLSH��ILWWLQJV��VWUDLQHUV��DQG�YDOYHV��UDQGRPO\�VHOHFWHG�E\�$UFKLWHFW��E\�UHPRYLQJ�
ILHOG�DSSOLHG�MDFNHW�DQG�LQVXODWLRQ�LQ�OD\HUV�LQ�UHYHUVH�RUGHU�RI�WKHLU�LQVWDOODWLRQ���([WHQW�
RI�LQVSHFWLRQ�VKDOO�EH�OLPLWHG�WR�ILYH�ORFDWLRQV�RI�VWUDLJKW�SLSH��ILYH�ORFDWLRQV�RI�WKUHDGHG�
ILWWLQJV�� ILYH� ORFDWLRQV� RI� ZHOGHG� ILWWLQJV�� WZR� ORFDWLRQV� RI� WKUHDGHG� VWUDLQHUV�� WZR�
ORFDWLRQV�RI�ZHOGHG� VWUDLQHUV�� WKUHH� ORFDWLRQV�RI� WKUHDGHG�YDOYHV�� DQG� WKUHH� ORFDWLRQV�RI�
IODQJHG�YDOYHV�IRU�HDFK�SLSH�VHUYLFH�GHILQHG�LQ�WKH��3LSLQJ�,QVXODWLRQ�6FKHGXOH��*HQHUDO��
$UWLFOH��
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'�� $OO� LQVXODWLRQ� DSSOLFDWLRQV� ZLOO� EH� FRQVLGHUHG� GHIHFWLYH� :RUN� LI� VDPSOH� LQVSHFWLRQ� UHYHDOV�
QRQFRPSOLDQFH�ZLWK�UHTXLUHPHQWV��

����� 3,3,1*�,168/$7,21�6&+('8/(��*(1(5$/�

$�� $FFHSWDEOH� SUHIRUPHG�SLSH� DQG� WXEXODU� LQVXODWLRQ�PDWHULDOV� DQG� WKLFNQHVVHV� DUH� LGHQWLILHG� IRU�
HDFK�SLSLQJ�V\VWHP�DQG�SLSH�VL]H�UDQJH���,I�PRUH�WKDQ�RQH�PDWHULDO�LV�OLVWHG�IRU�D�SLSLQJ�V\VWHP��
VHOHFWLRQ�IURP�PDWHULDOV�OLVWHG�LV�&RQWUDFWRU
V�RSWLRQ��

%�� ,WHPV�1RW�,QVXODWHG���8QOHVV�RWKHUZLVH�LQGLFDWHG��GR�QRW�LQVWDOO�LQVXODWLRQ�RQ�WKH�IROORZLQJ��

��� 'UDLQDJH�SLSLQJ�ORFDWHG�LQ�FUDZO�VSDFHV��
��� 8QGHUJURXQG�SLSLQJ��
��� &KURPH�SODWHG�SLSHV�DQG�ILWWLQJV�XQOHVV�WKHUH�LV�D�SRWHQWLDO�IRU�SHUVRQQHO�LQMXU\��

����� ,1'225�3,3,1*�,168/$7,21�6&+('8/(�

$�� 'RPHVWLF�&ROG�:DWHU��

��� 136���DQG�6PDOOHU���,QVXODWLRQ�VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

D�� &HOOXODU�*ODVV���������LQFKHV�WKLFN��
E�� )OH[LEOH�(ODVWRPHULF�������LQFK�WKLFN��
F�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��7\SH�,�������LQFK�WKLFN��
G�� 3KHQROLF�����LQFK�WKLFN��
H�� 3RO\ROHILQ�������LQFK�WKLFN��

��� 136�������DQG�/DUJHU���,QVXODWLRQ�VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

D�� &HOOXODU�*ODVV���������LQFKHV�WKLFN��
E�� )OH[LEOH�(ODVWRPHULF�����LQFK�WKLFN��
F�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��7\SH�,�����LQFK�WKLFN��
G�� 3KHQROLF�����LQFK�WKLFN��
H�� 3RO\ROHILQ�����LQFK�WKLFN��

%�� 'RPHVWLF�+RW�DQG�5HFLUFXODWHG�+RW�:DWHU��

��� 136�������DQG�6PDOOHU���,QVXODWLRQ�VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

D�� &HOOXODU�*ODVV���������LQFKHV�WKLFN��
E�� )OH[LEOH�(ODVWRPHULF�������LQFK�WKLFN��
F�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��7\SH�,�����LQFK�WKLFN��
G�� 3KHQROLF�����LQFK�WKLFN��
H�� 3RO\ROHILQ�����LQFK�WKLFN��

��� 136�������DQG�/DUJHU���,QVXODWLRQ�VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

D�� &HOOXODU�*ODVV���������LQFKHV�WKLFN��
E�� )OH[LEOH�(ODVWRPHULF�����LQFK�WKLFN��
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F�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��7\SH�,�����LQFK�WKLFN��
G�� 3KHQROLF�����LQFK�WKLFN��
H�� 3RO\ROHILQ�����LQFK�WKLFN��

&�� 6WRUPZDWHU�DQG�2YHUIORZ��

��� $OO�3LSH�6L]HV���,QVXODWLRQ�VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

D�� &HOOXODU�*ODVV���������LQFKHV�WKLFN��
E�� )OH[LEOH�(ODVWRPHULF�����LQFK�WKLFN��
F�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��7\SH�,�����LQFK�WKLFN��
G�� 3KHQROLF�����LQFK�WKLFN��
H�� 3RO\ROHILQ�����LQFK�WKLFN��

'�� 5RRI�'UDLQ�DQG�2YHUIORZ�'UDLQ�%RGLHV��

��� $OO�3LSH�6L]HV���,QVXODWLRQ�VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

D�� &HOOXODU�*ODVV���������LQFKHV�WKLFN��
E�� )OH[LEOH�(ODVWRPHULF�����LQFK�WKLFN��
F�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��7\SH�,�����LQFK�WKLFN��
G�� 3KHQROLF�����LQFK�WKLFN��
H�� 3RO\ROHILQ�����LQFK�WKLFN��

(�� ([SRVHG� 6DQLWDU\� 'UDLQV�� 'RPHVWLF� :DWHU�� 'RPHVWLF� +RW� :DWHU�� DQG� 6WRSV� IRU� 3OXPELQJ�
)L[WXUHV�IRU�3HRSOH�ZLWK�'LVDELOLWLHV��

��� $OO�3LSH�6L]HV���,QVXODWLRQ�VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

D�� )OH[LEOH�(ODVWRPHULF�������LQFK�WKLFN��
E�� 0LQHUDO�)LEHU��3UHIRUPHG�3LSH�,QVXODWLRQ��7\SH�,�����LQFK�WKLFN��
F�� 3RO\ROHILQ�������LQFK�WKLFN��

����� ,1'225��),(/'�$33/,('�-$&.(7�6&+('8/(�

$�� ,QVWDOO� MDFNHW� RYHU� LQVXODWLRQ�PDWHULDO�� � )RU� LQVXODWLRQ� ZLWK� IDFWRU\�DSSOLHG� MDFNHW�� LQVWDOO� WKH�
ILHOG�DSSOLHG�MDFNHW�RYHU�WKH�IDFWRU\�DSSOLHG�MDFNHW��

%�� ,I�PRUH�WKDQ�RQH�PDWHULDO�LV�OLVWHG��VHOHFWLRQ�IURP�PDWHULDOV�OLVWHG�LV�&RQWUDFWRU
V�RSWLRQ��

&�� 3LSLQJ��&RQFHDOHG��

��� 1RQH��
��� 39&������PLOV�WKLFN��
��� $OXPLQXP��6PRRWK���������LQFK�WKLFN��
��� 6WDLQOHVV�6WHHO��7\SH������6PRRWK��%�)LQLVK���������LQFK�WKLFN��

�

�
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'�� 3LSLQJ��([SRVHG��

��� 1RQH��
��� 39&��&RORU�&RGHG�E\�6\VWHP������PLOV�WKLFN��
��� $OXPLQXP��6PRRWK���������LQFK�WKLFN��
��� 3DLQWHG�$OXPLQXP��6PRRWK���������LQFK�WKLFN��
��� 6WDLQOHVV�6WHHO��7\SH������6PRRWK��%�)LQLVK���������LQFK�WKLFN��

(1'�2)�6(&7,21��������
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6(&7,21����������'20(67,&�:$7(5�3,3,1*�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 8QGHU�EXLOGLQJ�VODE� DQG� DERYHJURXQG� GRPHVWLF� ZDWHU� SLSHV�� WXEHV�� DQG� ILWWLQJV� LQVLGH�
EXLOGLQJV��

��� (QFDVHPHQW�IRU�SLSLQJ��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�WUDQVLWLRQ�ILWWLQJV�DQG�GLHOHFWULF�ILWWLQJV��

���� ,1)250$7,21$/�68%0,77$/6�

$�� 6\VWHP�SXUJLQJ�DQG�GLVLQIHFWLQJ�DFWLYLWLHV�UHSRUW��

%�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

���� ),(/'�&21',7,216�

$�� ,QWHUUXSWLRQ�RI�([LVWLQJ�:DWHU�6HUYLFH���'R�QRW�LQWHUUXSW�ZDWHU�VHUYLFH�WR�IDFLOLWLHV�RFFXSLHG�E\�
2ZQHU�RU�RWKHUV�XQOHVV�SHUPLWWHG�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�DQG�WKHQ�RQO\�DIWHU�DUUDQJLQJ�
WR�SURYLGH�WHPSRUDU\�ZDWHU�VHUYLFH�DFFRUGLQJ�WR�UHTXLUHPHQWV�LQGLFDWHG��

��� 1RWLI\�&RQVWUXFWLRQ�0DQDJHU�QR� IHZHU� WKDQ� ILYH�EXVLQHVV�GD\V� LQ� DGYDQFH�RI�SURSRVHG�
LQWHUUXSWLRQ�RI�ZDWHU�VHUYLFH��

��� 'R�QRW�LQWHUUXSW�ZDWHU�VHUYLFH�ZLWKRXW�2ZQHU
V�ZULWWHQ�SHUPLVVLRQ��

3$57�����352'8&76�

���� 3,3,1*�0$7(5,$/6�

$�� &RPSO\�ZLWK� UHTXLUHPHQWV� LQ� �3LSLQJ�6FKHGXOH��$UWLFOH� IRU� DSSOLFDWLRQV� RI� SLSH�� WXEH�� ILWWLQJ�
PDWHULDOV��DQG�MRLQLQJ�PHWKRGV�IRU�VSHFLILF�VHUYLFHV��VHUYLFH�ORFDWLRQV��DQG�SLSH�VL]HV��
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%�� 3RWDEOH�ZDWHU� SLSLQJ� DQG� FRPSRQHQWV� VKDOO� FRPSO\�ZLWK�16)���� DQG�16)����� � 3ODVWLF� SLSLQJ�
FRPSRQHQWV�VKDOO�EH�PDUNHG�ZLWK��16)�SZ���

���� &233(5�78%(�$1'�),77,1*6�

$�� +DUG�&RSSHU�7XEH���$670�%�����7\SH�/�ZDWHU�WXEH��GUDZQ�WHPSHU��

%�� 6RIW�&RSSHU�7XEH���$670�%�����7\SH�/�ZDWHU�WXEH��DQQHDOHG�WHPSHU��

&�� &DVW�&RSSHU��6ROGHU�-RLQW�)LWWLQJV���$60(�%�������SUHVVXUH�ILWWLQJV��

'�� :URXJKW�&RSSHU��6ROGHU�-RLQW�)LWWLQJV���$60(�%�������ZURXJKW�FRSSHU�SUHVVXUH�ILWWLQJV��

(�� %URQ]H�)ODQJHV���$60(�%�������&ODVV������ZLWK�VROGHU�MRLQW�HQGV��

)�� &RSSHU�8QLRQV��

��� 066�63������
��� &DVW�FRSSHU�DOOR\��KH[DJRQDO�VWRFN�ERG\��
��� %DOO�DQG�VRFNHW��PHWDO�WR�PHWDO�VHDWLQJ�VXUIDFHV��
��� 6ROGHU�MRLQW�RU�WKUHDGHG�HQGV��

*�� &RSSHU�3UHVVXUH�6HDO�-RLQW�)LWWLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� (ONKDUW�3URGXFWV�&RUSRUDWLRQ��
E�� 1,%&2�,QF��
F�� 9LHJD��
G�� 2U�DSSURYHG�HTXDO��

��� )LWWLQJV�IRU�136���DQG�6PDOOHU���:URXJKW�FRSSHU�ILWWLQJ�ZLWK�(3'0�UXEEHU��2�ULQJ�VHDO�
LQ�HDFK�HQG��

��� )LWWLQJV� IRU� 136������� WR� 136���� � &DVW�EURQ]H� RU� ZURXJKW�FRSSHU� ILWWLQJ� ZLWK� (3'0�
UXEEHU��2�ULQJ�VHDO�LQ�HDFK�HQG��

+�� &RSSHU�3XVK�RQ�-RLQW�)LWWLQJV��

��� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� WKH�
IROORZLQJ��

D�� 9LFWDXOLF�&RPSDQ\��
E�� 1,%&2�,QF��
F�� :DWWV�,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ��
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D�� &DVW�FRSSHU� ILWWLQJ� FRPSO\LQJ� ZLWK� $60(�%������ RU� ZURXJKW�FRSSHU� ILWWLQJ�
FRPSO\LQJ�ZLWK�$60(�%��������

E�� 6WDLQOHVV�VWHHO�WHHWK�DQG�(3'0�UXEEHU��2�ULQJ�VHDO�LQ�HDFK�HQG�LQVWHDG�RI�VROGHU�
MRLQW�HQGV��

,�� &RSSHU�7XEH��([WUXGHG�7HH�&RQQHFWLRQV��

��� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� WKH�
IROORZLQJ��

D�� 7�'ULOO�,QGXVWULHV�,QF��
E�� &ROXPELD�3LSH��
F�� 0XHOOHU�6WUHDPOLQH�&R��
G�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ���7HH�IRUPHG�LQ�FRSSHU�WXEH�DFFRUGLQJ�WR�$670�)�������

-�� $SSXUWHQDQFHV�IRU�*URRYHG�(QG�&RSSHU�7XELQJ��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $QYLO�,QWHUQDWLRQDO��
E�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
F�� 9LFWDXOLF�&RPSDQ\��
G�� 2U�DSSURYHG�HTXDO��

��� %URQ]H� )LWWLQJV� IRU� *URRYHG�(QG�� &RSSHU� 7XELQJ�� � $670�%���� FRSSHU� WXEH� RU�
$670�%�����EURQ]H�FDVWLQJV��

��� 0HFKDQLFDO�&RXSOLQJV�IRU�*URRYHG�(QG�&RSSHU�7XELQJ��

D�� &RSSHU�WXEH�GLPHQVLRQV�DQG�GHVLJQ�VLPLODU�WR�$::$�&�����
E�� )HUURXV�KRXVLQJ�VHFWLRQV��
F�� (3'0�UXEEHU�JDVNHWV�VXLWDEOH�IRU�KRW�DQG�FROG�ZDWHU��
G�� %ROWV�DQG�QXWV��
H�� 0LQLPXP�3UHVVXUH�5DWLQJ�������SVLJ��

���� '8&7,/(�,521�3,3(�$1'�),77,1*6�

$�� 0HFKDQLFDO�-RLQW��'XFWLOH�,URQ�3LSH��

��� $::$�&����$�������ZLWK�PHFKDQLFDO�MRLQW�EHOO�DQG�SODLQ�VSLJRW�HQG�XQOHVV�JURRYHG�RU�
IODQJHG�HQGV�DUH�LQGLFDWHG��

��� *ODQGV��*DVNHWV��DQG�%ROWV�� �$::$�&����$�������GXFWLOH��RU�JUD\�LURQ�JODQGV��UXEEHU�
JDVNHWV��DQG�VWHHO�EROWV��

%�� 6WDQGDUG�3DWWHUQ��0HFKDQLFDO�-RLQW�)LWWLQJV��

��� $::$�&����$�������GXFWLOH�RU�JUD\�LURQ��
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��� *ODQGV��*DVNHWV��DQG�%ROWV�� �$::$�&����$�������GXFWLOH��RU�JUD\�LURQ�JODQGV��UXEEHU�
JDVNHWV��DQG�VWHHO�EROWV��

&�� &RPSDFW�3DWWHUQ��0HFKDQLFDO�-RLQW�)LWWLQJV��

��� $::$�&����$�������GXFWLOH�LURQ��
��� *ODQGV��*DVNHWV��DQG�%ROWV�� �$::$�&����$�������GXFWLOH��RU�JUD\�LURQ�JODQGV��UXEEHU�

JDVNHWV��DQG�VWHHO�EROWV��

'�� 3XVK�RQ�-RLQW��'XFWLOH�,URQ�3LSH��

��� $::$�&����$�������
��� 3XVK�RQ�MRLQW�EHOO�DQG�SODLQ�VSLJRW�HQG�XQOHVV�JURRYHG�RU�IODQJHG�HQGV�DUH�LQGLFDWHG��

(�� 6WDQGDUG�3DWWHUQ��3XVK�RQ�-RLQW�)LWWLQJV��

��� $::$�&����$�������GXFWLOH�RU�JUD\�LURQ��
��� *DVNHWV���$::$�&����$�������UXEEHU��

)�� &RPSDFW�3DWWHUQ��3XVK�RQ�-RLQW�)LWWLQJV��

��� $::$�&����$�������GXFWLOH�LURQ��
��� *DVNHWV���$::$�&����$�������UXEEHU��

*�� 3ODLQ�(QG��'XFWLOH�,URQ�3LSH���$::$�&����$�������

+�� $SSXUWHQDQFHV�IRU�*URRYHG�(QG��'XFWLOH�,URQ�3LSH��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 6KXUMRLQW�3LSLQJ�3URGXFWV��
E�� 6WDU�3LSH�3URGXFWV��
F�� 9LFWDXOLF�&RPSDQ\��
G�� 2U�DSSURYHG�HTXDO��

��� )LWWLQJV� IRU� *URRYHG�(QG�� 'XFWLOH�,URQ� 3LSH�� � $670�$����$���0�� PDOOHDEOH�LURQ�
FDVWLQJV�RU�$670�$������GXFWLOH�LURQ�FDVWLQJV�ZLWK�GLPHQVLRQV�WKDW�PDWFK�SLSH��

��� 0HFKDQLFDO�&RXSOLQJV�IRU�*URRYHG�(QG��'XFWLOH�,URQ�3LSLQJ��

D�� $::$�&����IRU�GXFWLOH�LURQ�SLSH�GLPHQVLRQV��
E�� )HUURXV�KRXVLQJ�VHFWLRQV��
F�� (3'0�UXEEHU�JDVNHWV�VXLWDEOH�IRU�KRW�DQG�FROG�ZDWHU��
G�� %ROWV�DQG�QXWV��

���� 3,3,1*�-2,1,1*�0$7(5,$/6�

$�� 3LSH�)ODQJH�*DVNHW�0DWHULDOV��
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��� $::$�&����$������� UXEEHU�� IODW� IDFH�� ���� LQFK� WKLFN� RU� $60(�%������� QRQPHWDOOLF�
DQG�DVEHVWRV�IUHH�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� )XOO�IDFH�RU�ULQJ�W\SH�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� 0HWDO��3LSH�)ODQJH�%ROWV�DQG�1XWV���$60(�%��������FDUERQ�VWHHO�XQOHVV�RWKHUZLVH�LQGLFDWHG��

&�� 6ROGHU�)LOOHU�0HWDOV���$670�%�����OHDG�IUHH�DOOR\V��

'�� )OX[���$670�%������ZDWHU�IOXVKDEOH��

(�� %UD]LQJ�)LOOHU�0HWDOV���$:6�$����$���0��%&X3�6HULHV��FRSSHU�SKRVSKRUXV�DOOR\V�IRU�JHQHUDO�
GXW\�EUD]LQJ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

)�� 6ROYHQW�&HPHQWV�IRU�-RLQLQJ�&39&�3LSLQJ�DQG�7XELQJ���$670�)������

��� &39&� VROYHQW� FHPHQW� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ����J�/� RU� OHVV� ZKHQ� FDOFXODWHG�
DFFRUGLQJ�WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� $GKHVLYH�SULPHU�VKDOO�KDYH�D�92&�FRQWHQW�RI�����J�/�RU�OHVV�ZKHQ�FDOFXODWHG�DFFRUGLQJ�
WR����&)5�����6XESDUW�'��(3$�0HWKRG������

��� 6ROYHQW� FHPHQW� DQG� DGKHVLYH� SULPHU� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW�
UHTXLUHPHQWV�RI�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�+HDOWK�6HUYLFHV
��6WDQGDUG�3UDFWLFH�IRU�WKH�
7HVWLQJ� RI� 9RODWLOH� 2UJDQLF� (PLVVLRQV� IURP� 9DULRXV� 6RXUFHV� 8VLQJ� 6PDOO�6FDOH�
(QYLURQPHQWDO�&KDPEHUV���

���� (1&$6(0(17�)25�3,3,1*�

$�� 6WDQGDUG���$670�$�����RU�$::$�&����$������

%�� )RUP���6KHHW�RU�WXEH��

&�� &RORU���1DWXUDO��

���� 75$16,7,21�),77,1*6�

$�� *HQHUDO�5HTXLUHPHQWV��

��� 6DPH�VL]H�DV�SLSHV�WR�EH�MRLQHG��
��� 3UHVVXUH�UDWLQJ�DW�OHDVW�HTXDO�WR�SLSHV�WR�EH�MRLQHG��
��� (QG�FRQQHFWLRQV�FRPSDWLEOH�ZLWK�SLSHV�WR�EH�MRLQHG��

%�� )LWWLQJ�7\SH�7UDQVLWLRQ�&RXSOLQJV�� �0DQXIDFWXUHG�SLSLQJ�FRXSOLQJ�RU� VSHFLILHG�SLSLQJ� V\VWHP�
ILWWLQJ��

&�� 6OHHYH�7\SH�7UDQVLWLRQ�&RXSOLQJ���$::$�&�����

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� &DVFDGH�:DWHUZRUNV�0DQXIDFWXULQJ��
E�� 'UHVVHU��,QF���3LSLQJ�6SHFLDOWLHV�3URGXFWV��
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F�� )RUG�0HWHU�%R[�&RPSDQ\��,QF���7KH���
G�� -&0�,QGXVWULHV��
H�� 5RPDF�,QGXVWULHV��,QF��
I�� 6PLWK�%ODLU��,QF���D�6HQVXV�FRPSDQ\��
J�� 9LNLQJ�-RKQVRQ��
K�� 2U�DSSURYHG�HTXDO��

���� ',(/(&75,&�),77,1*6�

$�� *HQHUDO� 5HTXLUHPHQWV�� � $VVHPEO\� RI� FRSSHU� DOOR\� DQG� IHUURXV� PDWHULDOV� ZLWK� VHSDUDWLQJ�
QRQFRQGXFWLYH�LQVXODWLQJ�PDWHULDO���,QFOXGH�HQG�FRQQHFWLRQV�FRPSDWLEOH�ZLWK�SLSHV�WR�EH�MRLQHG��

%�� 'LHOHFWULF�8QLRQV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� &DSLWRO�0DQXIDFWXULQJ�&RPSDQ\��PHPEHU�RI�WKH�3KRHQL[�)RUJH�*URXS��
E�� &HQWUDO�3ODVWLFV�&RPSDQ\��
F�� +DUW�,QGXVWULHV�,QWHUQDWLRQDO��,QF��
G�� -RPDU�,QWHUQDWLRQDO��
H�� 0DWFR�1RUFD��
I�� 0F'RQDOG��$��<��0IJ��&R��
J�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
K�� :LONLQV��D�=XUQ�FRPSDQ\��
L�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$66(�������
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP�DW�����GHJ�)��
��� (QG�&RQQHFWLRQV���6ROGHU�MRLQW�FRSSHU�DOOR\�DQG�WKUHDGHG�IHUURXV��

&�� 'LHOHFWULF�)ODQJHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� &DSLWRO�0DQXIDFWXULQJ�&RPSDQ\��PHPEHU�RI�WKH�3KRHQL[�)RUJH�*URXS��
E�� &HQWUDO�3ODVWLFV�&RPSDQ\��
F�� 0DWFR�1RUFD��
G�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
H�� :LONLQV��D�=XUQ�FRPSDQ\��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$66(�������
��� )DFWRU\�IDEULFDWHG��EROWHG��FRPSDQLRQ�IODQJH�DVVHPEO\��
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP�DW�����GHJ�)��
��� (QG�&RQQHFWLRQV�� �6ROGHU�MRLQW�FRSSHU�DOOR\�DQG� WKUHDGHG� IHUURXV�� WKUHDGHG�VROGHU�MRLQW�

FRSSHU�DOOR\�DQG�WKUHDGHG�IHUURXV��

'�� 'LHOHFWULF�)ODQJH�,QVXODWLQJ�.LWV��
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��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $GYDQFH�3URGXFWV�	�6\VWHPV��,QF��
E�� &DOSLFR��,QF��
F�� &HQWUDO�3ODVWLFV�&RPSDQ\��
G�� 3LSHOLQH�6HDO�DQG�,QVXODWRU��,QF��
H�� 2U�DSSURYHG�HTXDO��

��� 1RQFRQGXFWLQJ�PDWHULDOV�IRU�ILHOG�DVVHPEO\�RI�FRPSDQLRQ�IODQJHV��
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� *DVNHW���1HRSUHQH�RU�SKHQROLF��
��� %ROW�6OHHYHV���3KHQROLF�RU�SRO\HWK\OHQH��
��� :DVKHUV���3KHQROLF�ZLWK�VWHHO�EDFNLQJ�ZDVKHUV��

(�� 'LHOHFWULF�1LSSOHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� (OVWHU�3HUIHFWLRQ�&RUSRUDWLRQ��
E�� *ULQQHOO�0HFKDQLFDO�3URGXFWV��7\FR�)LUH�3URGXFWV�/3��
F�� 0DWFR�1RUFD��
G�� 3UHFLVLRQ�3OXPELQJ�3URGXFWV��,QF��
H�� 9LFWDXOLF�&RPSDQ\��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���,$302�36�����
��� (OHFWURSODWHG�VWHHO�QLSSOH�FRPSO\LQJ�ZLWK�$670�)�������
��� 3UHVVXUH�5DWLQJ�DQG�7HPSHUDWXUH�������SVLJ�DW�����GHJ�)��
��� (QG�&RQQHFWLRQV���0DOH�WKUHDGHG�RU�JURRYHG��
��� /LQLQJ���,QHUW�DQG�QRQFRUURVLYH��SURS\OHQH��

3$57�����(;(&87,21�

���� ($57+:25.�

$�� &RPSO\�ZLWK� UHTXLUHPHQWV� LQ�'LYLVLRQ���� 6HFWLRQ� �(DUWK�0RYLQJ�� IRU� H[FDYDWLQJ�� WUHQFKLQJ��
DQG�EDFNILOOLQJ��

���� 3,3,1*�,167$//$7,21�

$�� 'UDZLQJ�SODQV��VFKHPDWLFV��DQG�GLDJUDPV�LQGLFDWH�JHQHUDO�ORFDWLRQ�DQG�DUUDQJHPHQW�RI�GRPHVWLF�
ZDWHU�SLSLQJ���,QGLFDWHG�ORFDWLRQV�DQG�DUUDQJHPHQWV�DUH�XVHG�WR�VL]H�SLSH�DQG�FDOFXODWH�IULFWLRQ�
ORVV��H[SDQVLRQ��DQG�RWKHU�GHVLJQ�FRQVLGHUDWLRQV���,QVWDOO�SLSLQJ�DV�LQGLFDWHG�XQOHVV�GHYLDWLRQV�WR�
OD\RXW�DUH�DSSURYHG�RQ�FRRUGLQDWLRQ�GUDZLQJV��

%�� ,QVWDOO�FRSSHU�WXELQJ�XQGHU�EXLOGLQJ�VODE�DFFRUGLQJ�WR�&'$
V��&RSSHU�7XEH�+DQGERRN���
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&�� ,QVWDOO�GXFWLOH�LURQ�SLSLQJ�XQGHU�EXLOGLQJ�VODE�ZLWK�UHVWUDLQHG�MRLQWV�DFFRUGLQJ�WR�$::$�&����
DQG�$::$�0����

'�� ,QVWDOO� XQGHUJURXQG� FRSSHU� WXEH� DQG� GXFWLOH�LURQ� SLSH� LQ� 3(� HQFDVHPHQW� DFFRUGLQJ� WR�
$670�$�����RU�$::$�&����$������

(�� ,QVWDOO�VKXWRII�YDOYH��KRVH�HQG�GUDLQ�YDOYH��VWUDLQHU��SUHVVXUH�JDJH��DQG�WHVW�WHH�ZLWK�YDOYH�LQVLGH�
WKH�EXLOGLQJ�DW�HDFK�GRPHVWLF�ZDWHU�VHUYLFH�HQWUDQFH�� �&RPSO\�ZLWK�UHTXLUHPHQWV� IRU�SUHVVXUH�
JDJHV� LQ�'LYLVLRQ����6HFWLRQ��0HWHUV�DQG�*DJHV� IRU�3OXPELQJ�3LSLQJ��DQG�ZLWK� UHTXLUHPHQWV�
IRU�GUDLQ�YDOYHV�DQG�VWUDLQHUV�LQ�'LYLVLRQ����6HFWLRQ��'RPHVWLF�:DWHU�3LSLQJ�6SHFLDOWLHV���

)�� ,QVWDOO�VKXWRII�YDOYH�LPPHGLDWHO\�XSVWUHDP�RI�HDFK�GLHOHFWULF�ILWWLQJ��

*�� ,QVWDOO� ZDWHU�SUHVVXUH�UHGXFLQJ� YDOYHV� GRZQVWUHDP� IURP� VKXWRII� YDOYHV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� SUHVVXUH�UHGXFLQJ� YDOYHV� LQ� 'LYLVLRQ���� 6HFWLRQ� �'RPHVWLF� :DWHU� 3LSLQJ�
6SHFLDOWLHV���

+�� ,QVWDOO�GRPHVWLF�ZDWHU�SLSLQJ�OHYHO�ZLWKRXW�SLWFK�DQG�SOXPE��

,�� 5RXJK�LQ� GRPHVWLF� ZDWHU� SLSLQJ� IRU� ZDWHU�PHWHU� LQVWDOODWLRQ� DFFRUGLQJ� WR� XWLOLW\� FRPSDQ\
V�
UHTXLUHPHQWV��

-�� ,QVWDOO�VHLVPLF�UHVWUDLQWV�RQ�SLSLQJ���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�VHLVPLF�UHVWUDLQW�GHYLFHV�LQ�
'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�DQG�6HLVPLF�&RQWUROV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

.�� ,QVWDOO�SLSLQJ�FRQFHDOHG�IURP�YLHZ�DQG�SURWHFWHG�IURP�SK\VLFDO�FRQWDFW�E\�EXLOGLQJ�RFFXSDQWV�
XQOHVV�RWKHUZLVH�LQGLFDWHG�DQG�H[FHSW�LQ�HTXLSPHQW�URRPV�DQG�VHUYLFH�DUHDV��

/�� ,QVWDOO�SLSLQJ�LQGLFDWHG�WR�EH�H[SRVHG�DQG�SLSLQJ�LQ�HTXLSPHQW�URRPV�DQG�VHUYLFH�DUHDV�DW�ULJKW�
DQJOHV�RU�SDUDOOHO�WR�EXLOGLQJ�ZDOOV���'LDJRQDO�UXQV�DUH�SURKLELWHG�XQOHVV�VSHFLILFDOO\�LQGLFDWHG�
RWKHUZLVH��

0�� ,QVWDOO�SLSLQJ�DERYH�DFFHVVLEOH�FHLOLQJV�WR�DOORZ�VXIILFLHQW�VSDFH�IRU�FHLOLQJ�SDQHO�UHPRYDO��DQG�
FRRUGLQDWH�ZLWK�RWKHU�VHUYLFHV�RFFXS\LQJ�WKDW�VSDFH��

1�� ,QVWDOO�SLSLQJ�WR�SHUPLW�YDOYH�VHUYLFLQJ��

2�� ,QVWDOO�QLSSOHV��XQLRQV��VSHFLDO� ILWWLQJV��DQG�YDOYHV�ZLWK�SUHVVXUH�UDWLQJV� WKH�VDPH�DV�RU�KLJKHU�
WKDQ�WKH�V\VWHP�SUHVVXUH�UDWLQJ�XVHG�LQ�DSSOLFDWLRQV�EHORZ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

3�� ,QVWDOO�SLSLQJ�IUHH�RI�VDJV�DQG�EHQGV��

4�� ,QVWDOO�ILWWLQJV�IRU�FKDQJHV�LQ�GLUHFWLRQ�DQG�EUDQFK�FRQQHFWLRQV��

5�� ,QVWDOO� XQLRQV� LQ� FRSSHU� WXELQJ� DW� ILQDO� FRQQHFWLRQ� WR� HDFK� SLHFH� RI� HTXLSPHQW��PDFKLQH�� DQG�
VSHFLDOW\��

6�� ,QVWDOO�SUHVVXUH�JDJHV�RQ�VXFWLRQ�DQG�GLVFKDUJH�SLSLQJ�IRU�HDFK�SOXPELQJ�SXPS�DQG�SDFNDJHG�
ERRVWHU� SXPS�� �&RPSO\�ZLWK� UHTXLUHPHQWV� IRU� SUHVVXUH� JDJHV� LQ�'LYLVLRQ����6HFWLRQ� �0HWHUV�
DQG�*DJHV�IRU�3OXPELQJ�3LSLQJ���
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7�� ,QVWDOO�WKHUPRVWDWV�LQ�KRW�ZDWHU�FLUFXODWLRQ�SLSLQJ���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�WKHUPRVWDWV�LQ�
'LYLVLRQ����6HFWLRQ���0HWHUV�DQG�*DJHV�IRU�3OXPELQJ�3LSLQJ���

8�� ,QVWDOO� WKHUPRPHWHUV� RQ�LQOHW� DQG� RXWOHW� SLSLQJ� IURP� HDFK� ZDWHU� KHDWHU�� � &RPSO\� ZLWK�
UHTXLUHPHQWV�IRU�WKHUPRPHWHUV�LQ�'LYLVLRQ����6HFWLRQ��0HWHUV�DQG�*DJHV�IRU�3OXPELQJ�3LSLQJ���

9�� ,QVWDOO�VOHHYHV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�ZDOOV��FHLOLQJV��DQG�IORRUV���&RPSO\�ZLWK�UHTXLUHPHQWV�
IRU�VOHHYHV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��6OHHYHV�DQG�6OHHYH�6HDOV�IRU�3OXPELQJ�3LSLQJ���

:�� ,QVWDOO� VOHHYH� VHDOV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� FRQFUHWH� ZDOOV� DQG� VODEV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� VOHHYH� VHDOV� VSHFLILHG� LQ�'LYLVLRQ���� 6HFWLRQ� �6OHHYHV� DQG� 6OHHYH� 6HDOV� IRU�
3OXPELQJ�3LSLQJ���

;�� ,QVWDOO� HVFXWFKHRQV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� ZDOOV�� FHLOLQJV�� DQG� IORRUV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� HVFXWFKHRQV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �(VFXWFKHRQV� IRU� 3OXPELQJ�
3LSLQJ���

���� -2,17�&216758&7,21�

$�� 5HDP�HQGV�RI�SLSHV�DQG�WXEHV�DQG�UHPRYH�EXUUV���%HYHO�SODLQ�HQGV�RI�VWHHO�SLSH��

%�� 5HPRYH�VFDOH��VODJ��GLUW��DQG�GHEULV�IURP�LQVLGH�DQG�RXWVLGH�RI�SLSHV��WXEHV��DQG�ILWWLQJV�EHIRUH�
DVVHPEO\��

&�� 7KUHDGHG� -RLQWV�� � 7KUHDG� SLSH� ZLWK� WDSHUHG� SLSH� WKUHDGV� DFFRUGLQJ� WR� $60(�%�������� � &XW�
WKUHDGV�IXOO�DQG�FOHDQ�XVLQJ�VKDUS�GLHV���5HDP�WKUHDGHG�SLSH�HQGV�WR�UHPRYH�EXUUV�DQG�UHVWRUH�
IXOO�,'���-RLQ�SLSH�ILWWLQJV�DQG�YDOYHV�DV�IROORZV��

��� $SSO\�DSSURSULDWH�WDSH�RU�WKUHDG�FRPSRXQG�WR�H[WHUQDO�SLSH�WKUHDGV��
��� 'DPDJHG� 7KUHDGV�� �'R� QRW� XVH� SLSH� RU� SLSH� ILWWLQJV�ZLWK� WKUHDGV� WKDW� DUH� FRUURGHG� RU�

GDPDJHG��

'�� %UD]HG� -RLQWV� IRU� &RSSHU� 7XELQJ�� � &RPSO\� ZLWK� &'$
V� �&RSSHU� 7XEH� +DQGERRN��� �%UD]HG�
-RLQWV��FKDSWHU��

(�� 6ROGHUHG�-RLQWV�IRU�&RSSHU�7XELQJ�� �$SSO\�$670�%������ZDWHU�IOXVKDEOH�IOX[�WR�HQG�RI�WXEH���
-RLQ�FRSSHU�WXEH�DQG�ILWWLQJV�DFFRUGLQJ�WR�$670�%�����RU�&'$
V��&RSSHU�7XEH�+DQGERRN���

)�� 3UHVVXUH�6HDOHG�-RLQWV�IRU�&RSSHU�7XELQJ���-RLQ�FRSSHU�WXEH�DQG�SUHVVXUH�VHDO�ILWWLQJV�ZLWK�WRROV�
UHFRPPHQGHG�E\�ILWWLQJ�PDQXIDFWXUHU��

*�� 3XVK�RQ� -RLQWV� IRU� &RSSHU� 7XELQJ�� � &OHDQ� HQG� RI� WXEH�� � 0HDVXUH� LQVHUWLRQ� GHSWK� ZLWK�
PDQXIDFWXUHU
V� GHSWK� JDJH�� � -RLQ� FRSSHU� WXEH� DQG� SXVK�RQ�MRLQW� ILWWLQJV� E\� LQVHUWLQJ� WXEH� WR�
PHDVXUHG�GHSWK��

+�� ([WUXGHG�7HH� &RQQHFWLRQV�� � )RUP� WHH� LQ� FRSSHU� WXEH� DFFRUGLQJ� WR� $670�)������� � 8VH� WRRO�
GHVLJQHG� IRU� FRSSHU� WXEH�� GULOO� SLORW� KROH�� IRUP� FROODU� IRU� RXWOHW�� GLPSOH� WXEH� WR� IRUP� VHDWLQJ�
VWRS��DQG�EUD]H�EUDQFK�WXEH�LQWR�FROODU��
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,�� -RLQW�&RQVWUXFWLRQ�IRU�*URRYHG�(QG�&RSSHU�7XELQJ���0DNH�MRLQWV�DFFRUGLQJ�WR�$::$�&������
5ROO�JURRYH�HQGV�RI�WXEHV���/XEULFDWH�DQG�LQVWDOO�JDVNHW�RYHU�HQGV�RI�WXEHV�RU�WXEH�DQG�ILWWLQJ���
,QVWDOO� FRXSOLQJ�KRXVLQJ� VHFWLRQV�RYHU�JDVNHW�ZLWK�NH\V� VHDWHG� LQ� WXELQJ�JURRYHV�� � ,QVWDOO� DQG�
WLJKWHQ�KRXVLQJ�EROWV��

-�� -RLQW� &RQVWUXFWLRQ� IRU� *URRYHG�(QG�� 'XFWLOH�,URQ� 3LSLQJ�� � 0DNH� MRLQWV� DFFRUGLQJ� WR�
$::$�&������&XW�URXQG�ERWWRP�JURRYHV�LQ�HQGV�RI�SLSH�DW�JDVNHW�VHDW�GLPHQVLRQ�UHTXLUHG�IRU�
VSHFLILHG� �IOH[LEOH�RU� ULJLG�� MRLQW�� �/XEULFDWH�DQG� LQVWDOO�JDVNHW�RYHU�HQGV�RI�SLSHV�RU�SLSH�DQG�
ILWWLQJ���,QVWDOO�FRXSOLQJ�KRXVLQJ�VHFWLRQV�RYHU�JDVNHW�ZLWK�NH\V�VHDWHG�LQ�SLSLQJ�JURRYHV���,QVWDOO�
DQG�WLJKWHQ�KRXVLQJ�EROWV��

.�� -RLQW� &RQVWUXFWLRQ� IRU� *URRYHG�(QG� 6WHHO� 3LSLQJ�� � 0DNH� MRLQWV� DFFRUGLQJ� WR� $::$�&������
5ROO�JURRYH�HQGV�RI�SLSH�DV�VSHFLILHG�� �/XEULFDWH�DQG�LQVWDOO�JDVNHW�RYHU�HQGV�RI�SLSHV�RU�SLSH�
DQG�ILWWLQJ�� � ,QVWDOO�FRXSOLQJ�KRXVLQJ�VHFWLRQV�RYHU�JDVNHW�ZLWK�NH\V�VHDWHG� LQ�SLSLQJ�JURRYHV���
,QVWDOO�DQG�WLJKWHQ�KRXVLQJ�EROWV��

/�� )ODQJHG�-RLQWV���6HOHFW�DSSURSULDWH�DVEHVWRV�IUHH��QRQPHWDOOLF�JDVNHW�PDWHULDO�LQ�VL]H��W\SH��DQG�
WKLFNQHVV�VXLWDEOH�IRU�GRPHVWLF�ZDWHU�VHUYLFH�� �-RLQ�IODQJHV�ZLWK�JDVNHW�DQG�EROWV�DFFRUGLQJ�WR�
$60(�%������

0�� -RLQWV�IRU�'LVVLPLODU�0DWHULDO�3LSLQJ���0DNH�MRLQWV�XVLQJ�DGDSWHUV�FRPSDWLEOH�ZLWK�PDWHULDOV�RI�
ERWK�SLSLQJ�V\VWHPV��

���� 75$16,7,21�),77,1*�,167$//$7,21�

$�� ,QVWDOO�WUDQVLWLRQ�FRXSOLQJV�DW�MRLQWV�RI�GLVVLPLODU�SLSLQJ��

%�� 7UDQVLWLRQ�)LWWLQJV�LQ�8QGHUJURXQG�'RPHVWLF�:DWHU�3LSLQJ��

��� )LWWLQJV�IRU�136�������DQG�6PDOOHU���)LWWLQJ�W\SH�FRXSOLQJ��
��� )LWWLQJV�IRU�136���DQG�/DUJHU���6OHHYH�W\SH�FRXSOLQJ��

&�� 7UDQVLWLRQ� )LWWLQJV� LQ� $ERYHJURXQG� 'RPHVWLF�:DWHU� 3LSLQJ� 136��� DQG� 6PDOOHU�� � 3ODVWLF�WR�
PHWDO�WUDQVLWLRQ�ILWWLQJV��

���� ',(/(&75,&�),77,1*�,167$//$7,21�

$�� ,QVWDOO�GLHOHFWULF�ILWWLQJV�LQ�SLSLQJ�DW�FRQQHFWLRQV�RI�GLVVLPLODU�PHWDO�SLSLQJ�DQG�WXELQJ��

%�� 'LHOHFWULF�)LWWLQJV�IRU�136���DQG�6PDOOHU���8VH�GLHOHFWULF�FRXSOLQJV�RU�QLSSOHV��

&�� 'LHOHFWULF�)LWWLQJV�IRU�136�������WR�136�����8VH�GLHOHFWULF�IODQJHV��

'�� 'LHOHFWULF�)LWWLQJV�IRU�136���DQG�/DUJHU���8VH�GLHOHFWULF�IODQJH�NLWV��

���� +$1*(5�$1'�6833257�,167$//$7,21�

$�� &RPSO\�ZLWK�UHTXLUHPHQWV� IRU�VHLVPLF�UHVWUDLQW�GHYLFHV� LQ�'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�DQG�
6HLVPLF�&RQWUROV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���
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%�� &RPSO\�ZLWK� UHTXLUHPHQWV� IRU� SLSH� KDQJHU�� VXSSRUW� SURGXFWV�� DQG� LQVWDOODWLRQ� LQ� 'LYLVLRQ����
6HFWLRQ��+DQJHUV�DQG�6XSSRUWV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

��� 9HUWLFDO�3LSLQJ���066�7\SH���RU�����FODPSV��
��� ,QGLYLGXDO��6WUDLJKW��+RUL]RQWDO�3LSLQJ�5XQV��

D�� ����)HHW�DQG�/HVV���066�7\SH����DGMXVWDEOH��VWHHO�FOHYLV�KDQJHUV��
E�� /RQJHU�7KDQ�����)HHW���066�7\SH�����DGMXVWDEOH�UROOHU�KDQJHUV��
F�� /RQJHU�7KDQ�����)HHW�LI�,QGLFDWHG���066�7\SH�����VSULQJ�FXVKLRQ�UROOV��

��� 0XOWLSOH��6WUDLJKW��+RUL]RQWDO�3LSLQJ�5XQV�����)HHW�RU�/RQJHU���066�7\SH�����SLSH�UROOV���
6XSSRUW�SLSH�UROOV�RQ�WUDSH]H��

��� %DVH�RI�9HUWLFDO�3LSLQJ���066�7\SH�����VSULQJ�KDQJHUV��

&�� 6XSSRUW�YHUWLFDO�SLSLQJ�DQG�WXELQJ�DW�EDVH�DQG�DW�HDFK�IORRU��

'�� 5RG�GLDPHWHU�PD\�EH�UHGXFHG�RQH�VL]H�IRU�GRXEOH�URG�KDQJHUV��WR�D�PLQLPXP�RI�����LQFK��

(�� ,QVWDOO�KDQJHUV�IRU�FRSSHU�WXELQJ�ZLWK�WKH�IROORZLQJ�PD[LPXP�KRUL]RQWDO�VSDFLQJ�DQG�PLQLPXP�
URG�GLDPHWHUV��

��� 136�����DQG�6PDOOHU������LQFKHV�ZLWK�����LQFK�URG��
��� 136���DQG�136������������LQFKHV�ZLWK�����LQFK�URG��
��� 136�������DQG�136��������LQFKHV�ZLWK�����LQFK�URG��
��� 136�������������LQFKHV�ZLWK�����LQFK�URG��
��� 136���WR�136��������IHHW�ZLWK�����LQFK�URG��
��� 136��������IHHW�ZLWK�����LQFK�URG��

)�� ,QVWDOO�VXSSRUWV�IRU�YHUWLFDO�FRSSHU�WXELQJ�HYHU\����IHHW��

���� &211(&7,216�

$�� 'UDZLQJV�LQGLFDWH�JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

%�� :KHQ� LQVWDOOLQJ� SLSLQJ� DGMDFHQW� WR� HTXLSPHQW� DQG� PDFKLQHV�� DOORZ� VSDFH� IRU� VHUYLFH� DQG�
PDLQWHQDQFH��

&�� &RQQHFW�GRPHVWLF�ZDWHU�SLSLQJ� WR� H[WHULRU�ZDWHU�VHUYLFH�SLSLQJ�� �8VH� WUDQVLWLRQ� ILWWLQJ� WR� MRLQ�
GLVVLPLODU�SLSLQJ�PDWHULDOV��

'�� &RQQHFW�GRPHVWLF�ZDWHU�SLSLQJ�WR�ZDWHU�VHUYLFH�SLSLQJ�ZLWK�VKXWRII�YDOYH��H[WHQG�DQG�FRQQHFW�
WR�WKH�IROORZLQJ��

��� 'RPHVWLF�:DWHU�%RRVWHU�3XPSV���&ROG�ZDWHU�VXFWLRQ�DQG�GLVFKDUJH�SLSLQJ��
��� :DWHU�+HDWHUV�� �&ROG�ZDWHU� LQOHW�DQG�KRW�ZDWHU�RXWOHW�SLSLQJ� LQ� VL]HV� LQGLFDWHG��EXW�QRW�

VPDOOHU�WKDQ�VL]HV�RI�ZDWHU�KHDWHU�FRQQHFWLRQV��
��� 3OXPELQJ�)L[WXUHV���&ROG��DQG�KRW�ZDWHU�VXSSO\�SLSLQJ�LQ�VL]HV�LQGLFDWHG��EXW�QRW�VPDOOHU�

WKDQ�WKDW�UHTXLUHG�E\�SOXPELQJ�FRGH���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�FRQQHFWLRQ�VL]HV�LQ�
'LYLVLRQ����SOXPELQJ�IL[WXUH�6HFWLRQV��
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��� (TXLSPHQW�� � &ROG�� DQG� KRW�ZDWHU�VXSSO\� SLSLQJ� DV� LQGLFDWHG�� EXW� QRW� VPDOOHU� WKDQ�
HTXLSPHQW� FRQQHFWLRQV�� � 3URYLGH� VKXWRII� YDOYH� DQG� XQLRQ� IRU� HDFK� FRQQHFWLRQ�� � 8VH�
IODQJHV�LQVWHDG�RI�XQLRQV�IRU�136�������DQG�ODUJHU��

���� ,'(17,),&$7,21�

$�� ,GHQWLI\� V\VWHP� FRPSRQHQWV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� LGHQWLILFDWLRQ� PDWHULDOV� DQG�
LQVWDOODWLRQ�LQ�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

%�� /DEHO�SUHVVXUH�SLSLQJ�ZLWK�V\VWHP�RSHUDWLQJ�SUHVVXUH��

���� ),(/'�48$/,7<�&21752/�

$�� 3HUIRUP�WKH�IROORZLQJ�WHVWV�DQG�LQVSHFWLRQV��

��� 3LSLQJ�,QVSHFWLRQV��

D�� 'R�QRW�HQFORVH��FRYHU��RU�SXW�SLSLQJ�LQWR�RSHUDWLRQ�XQWLO�LW�KDV�EHHQ�LQVSHFWHG�DQG�
DSSURYHG�E\�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

E�� 'XULQJ� LQVWDOODWLRQ�� QRWLI\� DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ� DW� OHDVW� RQH� GD\� EHIRUH�
LQVSHFWLRQ�PXVW�EH�PDGH���3HUIRUP�WHVWV�VSHFLILHG�EHORZ�LQ�SUHVHQFH�RI�DXWKRULWLHV�
KDYLQJ�MXULVGLFWLRQ��

��� 5RXJKLQJ�LQ�,QVSHFWLRQ���$UUDQJH�IRU�LQVSHFWLRQ�RI�SLSLQJ�EHIRUH�FRQFHDOLQJ�
RU�FORVLQJ�LQ�DIWHU�URXJKLQJ�LQ�DQG�EHIRUH�VHWWLQJ�IL[WXUHV��

��� )LQDO�,QVSHFWLRQ���$UUDQJH�IRU�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�WR�REVHUYH�WHVWV�
VSHFLILHG� LQ� �3LSLQJ�7HVWV��6XESDUDJUDSK�EHORZ�DQG� WR� HQVXUH� FRPSOLDQFH�
ZLWK�UHTXLUHPHQWV��

F�� 5HLQVSHFWLRQ���,I�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�ILQG�WKDW�SLSLQJ�ZLOO�QRW�SDVV�WHVWV�
RU�LQVSHFWLRQV��PDNH�UHTXLUHG�FRUUHFWLRQV�DQG�DUUDQJH�IRU�UHLQVSHFWLRQ��

G�� 5HSRUWV�� � 3UHSDUH� LQVSHFWLRQ� UHSRUWV� DQG� KDYH� WKHP� VLJQHG� E\� DXWKRULWLHV� KDYLQJ�
MXULVGLFWLRQ��

��� 3LSLQJ�7HVWV��

D�� )LOO�GRPHVWLF�ZDWHU�SLSLQJ�� �&KHFN�FRPSRQHQWV�WR�GHWHUPLQH�WKDW� WKH\�DUH�QRW�DLU�
ERXQG�DQG�WKDW�SLSLQJ�LV�IXOO�RI�ZDWHU��

E�� 7HVW�IRU�OHDNV�DQG�GHIHFWV�LQ�QHZ�SLSLQJ�DQG�SDUWV�RI�H[LVWLQJ�SLSLQJ�WKDW�KDYH�EHHQ�
DOWHUHG�� H[WHQGHG�� RU� UHSDLUHG�� � ,I� WHVWLQJ� LV� SHUIRUPHG� LQ� VHJPHQWV�� VXEPLW� D�
VHSDUDWH�UHSRUW�IRU�HDFK�WHVW��FRPSOHWH�ZLWK�GLDJUDP�RI�SRUWLRQ�RI�SLSLQJ�WHVWHG��

F�� /HDYH� QHZ�� DOWHUHG�� H[WHQGHG�� RU� UHSODFHG� GRPHVWLF�ZDWHU� SLSLQJ� XQFRYHUHG� DQG�
XQFRQFHDOHG�XQWLO�LW�KDV�EHHQ�WHVWHG�DQG�DSSURYHG���([SRVH�ZRUN�WKDW�ZDV�FRYHUHG�
RU�FRQFHDOHG�EHIRUH�LW�ZDV�WHVWHG��

G�� &DS�DQG�VXEMHFW�SLSLQJ�WR�VWDWLF�ZDWHU�SUHVVXUH�RI����SVLJ�DERYH�RSHUDWLQJ�SUHVVXUH��
ZLWKRXW�H[FHHGLQJ�SUHVVXUH� UDWLQJ�RI�SLSLQJ�V\VWHP�PDWHULDOV�� � ,VRODWH� WHVW� VRXUFH�
DQG� DOORZ� LW� WR� VWDQG� IRU� IRXU� KRXUV�� � /HDNV� DQG� ORVV� LQ� WHVW� SUHVVXUH� FRQVWLWXWH�
GHIHFWV�WKDW�PXVW�EH�UHSDLUHG��
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H�� 5HSDLU� OHDNV�DQG�GHIHFWV�ZLWK�QHZ�PDWHULDOV�� DQG� UHWHVW�SLSLQJ�RU�SRUWLRQ� WKHUHRI�
XQWLO�VDWLVIDFWRU\�UHVXOWV�DUH�REWDLQHG��

I�� 3UHSDUH�UHSRUWV�IRU�WHVWV�DQG�IRU�FRUUHFWLYH�DFWLRQ�UHTXLUHG��

%�� 'RPHVWLF�ZDWHU�SLSLQJ�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�LW�GRHV�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

&�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

����� $'-867,1*�

$�� 3HUIRUP�WKH�IROORZLQJ�DGMXVWPHQWV�EHIRUH�RSHUDWLRQ��

��� &ORVH�GUDLQ�YDOYHV��K\GUDQWV��DQG�KRVH�ELEEV��
��� 2SHQ�VKXWRII�YDOYHV�WR�IXOO\�RSHQ�SRVLWLRQ��
��� 2SHQ�WKURWWOLQJ�YDOYHV�WR�SURSHU�VHWWLQJ��
��� $GMXVW�EDODQFLQJ�YDOYHV�LQ�KRW�ZDWHU�FLUFXODWLRQ�UHWXUQ�SLSLQJ�WR�SURYLGH�DGHTXDWH�IORZ��

D�� 0DQXDOO\� DGMXVW� EDOO�W\SH�EDODQFLQJ�YDOYHV� LQ� KRW�ZDWHU�FLUFXODWLRQ� UHWXUQ�SLSLQJ�
WR�SURYLGH�KRW�ZDWHU�IORZ�LQ�HDFK�EUDQFK��

E�� $GMXVW�FDOLEUDWHG�EDODQFLQJ�YDOYHV�WR�IORZV�LQGLFDWHG��

��� 5HPRYH�SOXJV�XVHG�GXULQJ�WHVWLQJ�RI�SLSLQJ�DQG�IRU� WHPSRUDU\�VHDOLQJ�RI�SLSLQJ�GXULQJ�
LQVWDOODWLRQ��

��� 5HPRYH�DQG�FOHDQ�VWUDLQHU�VFUHHQV���&ORVH�GUDLQ�YDOYHV�DQG�UHSODFH�GUDLQ�SOXJV��
��� 5HPRYH� ILOWHU� FDUWULGJHV� IURP� KRXVLQJV� DQG� YHULI\� WKDW� FDUWULGJHV� DUH� DV� VSHFLILHG� IRU�

DSSOLFDWLRQ�ZKHUH�XVHG�DQG�DUH�FOHDQ�DQG�UHDG\�IRU�XVH��
��� &KHFN�SOXPELQJ�VSHFLDOWLHV�DQG�YHULI\�SURSHU�VHWWLQJV��DGMXVWPHQWV��DQG�RSHUDWLRQ��

����� &/($1,1*�

$�� &OHDQ�DQG�GLVLQIHFW�SRWDEOH�GRPHVWLF�ZDWHU�SLSLQJ�DV�IROORZV��

��� 3XUJH� QHZ� SLSLQJ� DQG� SDUWV� RI� H[LVWLQJ� SLSLQJ� WKDW� KDYH� EHHQ� DOWHUHG�� H[WHQGHG�� RU�
UHSDLUHG�EHIRUH�XVLQJ��

��� 8VH�SXUJLQJ�DQG�GLVLQIHFWLQJ�SURFHGXUHV�SUHVFULEHG�E\�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��LI�
PHWKRGV� DUH� QRW� SUHVFULEHG�� XVH� SURFHGXUHV� GHVFULEHG� LQ� HLWKHU� $::$�&���� RU�
$::$�&����RU�IROORZ�SURFHGXUHV�GHVFULEHG�EHORZ��

D�� )OXVK�SLSLQJ�V\VWHP�ZLWK�FOHDQ��SRWDEOH�ZDWHU�XQWLO�GLUW\�ZDWHU�GRHV�QRW�DSSHDU�DW�
RXWOHWV��

E�� )LOO�DQG�LVRODWH�V\VWHP�DFFRUGLQJ�WR�HLWKHU�RI�WKH�IROORZLQJ��

��� )LOO�V\VWHP�RU�SDUW�WKHUHRI�ZLWK�ZDWHU�FKORULQH�VROXWLRQ�ZLWK�DW�OHDVW����SSP�
RI�FKORULQH���,VRODWH�ZLWK�YDOYHV�DQG�DOORZ�WR�VWDQG�IRU����KRXUV��

��� )LOO� V\VWHP� RU� SDUW� WKHUHRI� ZLWK� ZDWHU�FKORULQH� VROXWLRQ� ZLWK� DW� OHDVW�
����SSP�RI�FKORULQH���,VRODWH�DQG�DOORZ�WR�VWDQG�IRU�WKUHH�KRXUV��

F�� )OXVK�V\VWHP�ZLWK�FOHDQ��SRWDEOH�ZDWHU�XQWLO�QR�FKORULQH�LV� LQ�ZDWHU�FRPLQJ�IURP�
V\VWHP�DIWHU�WKH�VWDQGLQJ�WLPH��
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G�� 5HSHDW�SURFHGXUHV�LI�ELRORJLFDO�H[DPLQDWLRQ�VKRZV�FRQWDPLQDWLRQ��
H�� 6XEPLW�ZDWHU�VDPSOHV�LQ�VWHULOH�ERWWOHV�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%�� &OHDQ�QRQ�SRWDEOH�GRPHVWLF�ZDWHU�SLSLQJ�DV�IROORZV��

��� 3XUJH� QHZ� SLSLQJ� DQG� SDUWV� RI� H[LVWLQJ� SLSLQJ� WKDW� KDYH� EHHQ� DOWHUHG�� H[WHQGHG�� RU�
UHSDLUHG�EHIRUH�XVLQJ��

��� 8VH�SXUJLQJ�SURFHGXUHV�SUHVFULEHG�E\�DXWKRULWLHV�KDYLQJ� MXULVGLFWLRQ�RU�� LI�PHWKRGV�DUH�
QRW�SUHVFULEHG��IROORZ�SURFHGXUHV�GHVFULEHG�EHORZ��

D�� )OXVK�SLSLQJ�V\VWHP�ZLWK�FOHDQ��SRWDEOH�ZDWHU�XQWLO�GLUW\�ZDWHU�GRHV�QRW�DSSHDU�DW�
RXWOHWV��

E�� 6XEPLW�ZDWHU�VDPSOHV� LQ�VWHULOH�ERWWOHV� WR�DXWKRULWLHV�KDYLQJ� MXULVGLFWLRQ�� �5HSHDW�
SURFHGXUHV�LI�ELRORJLFDO�H[DPLQDWLRQ�VKRZV�FRQWDPLQDWLRQ��

&�� 3UHSDUH� DQG� VXEPLW� UHSRUWV� RI� SXUJLQJ� DQG� GLVLQIHFWLQJ� DFWLYLWLHV�� � ,QFOXGH� FRSLHV� RI� ZDWHU�
VDPSOH�DSSURYDOV�IURP�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

'�� &OHDQ�LQWHULRU�RI�GRPHVWLF�ZDWHU�SLSLQJ�V\VWHP���5HPRYH�GLUW�DQG�GHEULV�DV�ZRUN�SURJUHVVHV��

����� 3,3,1*�6&+('8/(�

$�� 7UDQVLWLRQ�DQG�VSHFLDO�ILWWLQJV�ZLWK�SUHVVXUH�UDWLQJV�DW�OHDVW�HTXDO�WR�SLSLQJ�UDWLQJ�PD\�EH�XVHG�
LQ�DSSOLFDWLRQV�EHORZ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� )ODQJHV�DQG�XQLRQV�PD\�EH�XVHG�IRU�DERYHJURXQG�SLSLQJ�MRLQWV�XQOHVV�RWKHUZLVH�LQGLFDWHG��

&�� )LWWLQJ� 2SWLRQ�� � ([WUXGHG�WHH� FRQQHFWLRQV� DQG� EUD]HG� MRLQWV� PD\� EH� XVHG� RQ� DERYHJURXQG�
FRSSHU�WXELQJ��

'�� 8QGHU�EXLOGLQJ�VODE��GRPHVWLF�ZDWHU��EXLOGLQJ�VHUYLFH�SLSLQJ��136���DQG�VPDOOHU�� VKDOO�EH�RQH�
RI�WKH�IROORZLQJ��

��� 6RIW�FRSSHU�WXEH��$670�%�����7\SH�/��ZURXJKW�FRSSHU��VROGHU�MRLQW�ILWWLQJV��DQG�EUD]HG�
MRLQWV��

(�� 8QGHU�EXLOGLQJ�VODE��GRPHVWLF�ZDWHU��EXLOGLQJ�VHUYLFH�SLSLQJ��136���WR�136���DQG�ODUJHU�VKDOO�
EH�RQH�RI�WKH�IROORZLQJ��

��� 0HFKDQLFDO�MRLQW�� GXFWLOH�LURQ� SLSH�� VWDQGDUG�� RU� FRPSDFW�SDWWHUQ�� PHFKDQLFDO�MRLQW�
ILWWLQJV��DQG�PHFKDQLFDO�MRLQWV��

��� 3XVK�RQ�MRLQW��GXFWLOH�LURQ�SLSH��VWDQGDUG��RU�FRPSDFW�SDWWHUQ��SXVK�RQ�MRLQW�ILWWLQJV��DQG�
JDVNHWHG�MRLQWV��

��� 3ODLQ�HQG��GXFWLOH�LURQ�SLSH��JURRYHG�MRLQW��GXFWLOH�LURQ�SLSH�DSSXUWHQDQFHV��DQG�JURRYHG�
MRLQWV��

)�� 8QGHU�EXLOGLQJ�VODE��FRPELQHG�GRPHVWLF�ZDWHU��EXLOGLQJ�VHUYLFH��DQG�ILUH�VHUYLFH�PDLQ�SLSLQJ��
136���WR�136�����VKDOO�EH�RQH�RI�WKH�IROORZLQJ��
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��� 0HFKDQLFDO�MRLQW�� GXFWLOH�LURQ� SLSH�� VWDQGDUG�� RU� FRPSDFW�SDWWHUQ�� PHFKDQLFDO�MRLQW�
ILWWLQJV��DQG�PHFKDQLFDO�MRLQWV��

��� 3XVK�RQ�MRLQW��GXFWLOH�LURQ�SLSH��VWDQGDUG��RU�FRPSDFW�SDWWHUQ��SXVK�RQ�MRLQW�ILWWLQJV��DQG�
JDVNHWHG�MRLQWV��

��� 3ODLQ�HQG��GXFWLOH�LURQ�SLSH��JURRYHG�MRLQW��GXFWLOH�LURQ�SLSH�DSSXUWHQDQFHV��DQG�JURRYHG�
MRLQWV��

*�� $ERYHJURXQG�GRPHVWLF�ZDWHU�SLSLQJ��136���DQG�VPDOOHU��VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

��� +DUG� FRSSHU� WXEH�� $670�%����� 7\SH�/�� ZURXJKW�FRSSHU�� VROGHU�MRLQW� ILWWLQJV�� DQG�
VROGHUHG�MRLQWV��

��� +DUG�FRSSHU�WXEH��$670�%�����7\SH�/��FRSSHU�SUHVVXUH�VHDO�MRLQW�ILWWLQJV��DQG�SUHVVXUH�
VHDOHG�MRLQWV��

��� +DUG�FRSSHU�WXEH��$670�%�����7\SH�/��FRSSHU�SXVK�RQ�MRLQW�ILWWLQJV��DQG�SXVK�RQ�MRLQWV��

+�� $ERYHJURXQG�GRPHVWLF�ZDWHU�SLSLQJ��136�������WR�136����VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

��� +DUG� FRSSHU� WXEH�� $670�%����� 7\SH�/�� ZURXJKW�FRSSHU�� VROGHU�MRLQW� ILWWLQJV�� DQG�
VROGHUHG�MRLQWV��

��� +DUG�FRSSHU�WXEH��$670�%�����7\SH�/��FRSSHU�SUHVVXUH�VHDO�MRLQW�ILWWLQJV��DQG�SUHVVXUH�
VHDOHG�MRLQWV��

��� +DUG� FRSSHU� WXEH��$670�%�����7\SH�/�� JURRYHG�MRLQW�� FRSSHU�WXEH� DSSXUWHQDQFHV�� DQG�
JURRYHG�MRLQWV��

,�� $ERYHJURXQG�GRPHVWLF�ZDWHU�SLSLQJ��136���WR�136����VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

��� +DUG� FRSSHU� WXEH�� $670�%����� 7\SH�/�� ZURXJKW�FRSSHU�� VROGHU�MRLQW� ILWWLQJV�� DQG�
VROGHUHG�MRLQWV��

��� +DUG� FRSSHU� WXEH��$670�%�����7\SH�/�� JURRYHG�MRLQW�� FRSSHU�WXEH� DSSXUWHQDQFHV�� DQG�
JURRYHG�MRLQWV��

-�� $ERYHJURXQG�� FRPELQHG� GRPHVWLF� ZDWHU�VHUYLFH� DQG� ILUH�VHUYLFH�PDLQ� SLSLQJ�� 136��� WR�
136�����VKDOO�EH�RQH�RI�WKH�IROORZLQJ��

��� 3ODLQ�HQG��GXFWLOH�LURQ�SLSH��JURRYHG�MRLQW��GXFWLOH�LURQ�SLSH�DSSXUWHQDQFHV��DQG�JURRYHG�
MRLQWV��

����� 9$/9(�6&+('8/(�

$�� 'UDZLQJV� LQGLFDWH� YDOYH� W\SHV� WR� EH� XVHG�� �:KHUH� VSHFLILF� YDOYH� W\SHV� DUH� QRW� LQGLFDWHG�� WKH�
IROORZLQJ�UHTXLUHPHQWV�DSSO\��

��� 6KXWRII�'XW\���8VH�EDOO�RU�JDWH�YDOYHV�IRU�SLSLQJ�136���DQG�VPDOOHU���8VH�EXWWHUIO\��EDOO��
RU�JDWH�YDOYHV�ZLWK�IODQJHG�HQGV�IRU�SLSLQJ�136�������DQG�ODUJHU��

��� 7KURWWOLQJ�'XW\���8VH�EDOO�RU�JOREH�YDOYHV�IRU�SLSLQJ�136���DQG�VPDOOHU���8VH�EXWWHUIO\�RU�
EDOO�YDOYHV�ZLWK�IODQJHG�HQGV�IRU�SLSLQJ�136�������DQG�ODUJHU��

��� +RW�:DWHU�&LUFXODWLRQ�3LSLQJ��%DODQFLQJ�'XW\���&DOLEUDWHG�EDODQFLQJ�YDOYHV��
��� 'UDLQ�'XW\���+RVH�HQG�GUDLQ�YDOYHV��

%�� 8VH�FKHFN�YDOYHV�WR�PDLQWDLQ�FRUUHFW�GLUHFWLRQ�RI�GRPHVWLF�ZDWHU�IORZ�WR�DQG�IURP�HTXLSPHQW��
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&�� ,URQ�JURRYHG�HQG�YDOYHV�PD\�EH�XVHG�ZLWK�JURRYHG�HQG�SLSLQJ��

(1'�2)�6(&7,21��������
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6(&7,21����������'20(67,&�:$7(5�3,3,1*�63(&,$/7,(6�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 9DFXXP�EUHDNHUV��
��� %DFNIORZ�SUHYHQWHUV��
��� %DODQFLQJ�YDOYHV��
��� 7HPSHUDWXUH�DFWXDWHG��ZDWHU�PL[LQJ�YDOYHV��
��� 6WUDLQHUV��
��� 2XWOHW�ER[HV��
��� +RVH�ELEEV��
��� :DOO�K\GUDQWV��
��� :DWHU�KDPPHU�DUUHVWHUV��
���� $LU�YHQWV��
���� 7UDS�VHDO�V\VWHPV��
���� )OH[LEOH�FRQQHFWRUV��

%�� 5HODWHG�5HTXLUHPHQWV��

��� 'LYLVLRQ����6HFWLRQ��0HWHUV�DQG�*DJHV�IRU�3OXPELQJ�3LSLQJ��IRU�WKHUPRPHWHUV��SUHVVXUH�
JDJHV��DQG�IORZ�PHWHUV�LQ�GRPHVWLF�ZDWHU�SLSLQJ��

��� 'LYLVLRQ����6HFWLRQ��'RPHVWLF�:DWHU�3LSLQJ��IRU�ZDWHU�PHWHUV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW��

%�� 6KRS�'UDZLQJV���)RU�GRPHVWLF�ZDWHU�SLSLQJ�VSHFLDOWLHV��

��� ,QFOXGH�GLDJUDPV�IRU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

���� ,1)250$7,21$/�68%0,77$/6�

$�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

'20(67,&�:$7(5�3,3,1*�63(&,$/7,(6 ������ � �

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� 'DWD�� � )RU� GRPHVWLF� ZDWHU� SLSLQJ� VSHFLDOWLHV� WR� LQFOXGH� LQ�
HPHUJHQF\��RSHUDWLRQ��DQG�PDLQWHQDQFH�PDQXDOV��

3$57�����352'8&76�

���� *(1(5$/�5(48,5(0(176�)25�3,3,1*�63(&,$/7,(6�

$�� 3RWDEOH�ZDWHU�SLSLQJ�DQG�FRPSRQHQWV�VKDOO�FRPSO\�ZLWK�16)����DQG�16)�����

���� 3(5)250$1&(�5(48,5(0(176�

$�� 0LQLPXP�:RUNLQJ�3UHVVXUH�IRU�'RPHVWLF�:DWHU�3LSLQJ�6SHFLDOWLHV�������SVLJ�XQOHVV�RWKHUZLVH�
LQGLFDWHG��

���� 9$&880�%5($.(56�

$�� +RVH�&RQQHFWLRQ�9DFXXP�%UHDNHUV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $UURZKHDG�%UDVV�3URGXFWV��
E�� &DVK�$FPH��D�GLYLVLRQ�RI�5HOLDQFH�:RUOGZLGH�&RUSRUDWLRQ��
F�� &RQEUDFR�,QGXVWULHV��,QF��
G�� /HJHQG�9DOYH��
H�� 0,)$%��,QF��
I�� 3ULHU�3URGXFWV��,QF��
J�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF���:DWWV�5HJXODWRU�&RPSDQ\��
K�� :RRGIRUG�0DQXIDFWXULQJ�&RPSDQ\��D�GLYLVLRQ�RI�:&0�,QGXVWULHV��,QF��
L�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��/LJKW�&RPPHUFLDO�3URGXFWV��
M�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��:LONLQV�:DWHU�&RQWURO�3URGXFWV��
N�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$66(�������
��� %RG\���%URQ]H��QRQUHPRYDEOH��ZLWK�PDQXDO�GUDLQ��
��� 2XWOHW�&RQQHFWLRQ���*DUGHQ�KRVH�WKUHDGHG�FRPSO\LQJ�ZLWK�$60(�%��������
��� )LQLVK���&KURPH�RU�QLFNHO�SODWHG��

���� %$&.)/2:�35(9(17(56�

$�� 5HGXFHG�3UHVVXUH�3ULQFLSOH�%DFNIORZ�3UHYHQWHUV��53=��

��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��
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D�� $PHV�)LUH�	�:DWHUZRUNV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
E�� &RQEUDFR�,QGXVWULHV��,QF��
F�� )(%&2��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
G�� )ORPDWLF�&RUSRUDWLRQ��
H�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF���:DWWV�5HJXODWRU�&RPSDQ\��
I�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��:LONLQV�:DWHU�&RQWURO�3URGXFWV��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$66(�������
��� 2SHUDWLRQ���&RQWLQXRXV�SUHVVXUH�DSSOLFDWLRQV��
��� 3UHVVXUH�/RVV������SVLJ�PD[LPXP��WKURXJK�PLGGOH�WKLUG�RI�IORZ�UDQJH��
��� 6L]H���136����
��� 'HVLJQ�)ORZ�5DWH������JSP��
��� 3UHVVXUH�/RVV�DW�'HVLJQ�)ORZ�5DWH������SVLJ��
��� %RG\���%URQ]H�IRU�136���DQG�VPDOOHU��
��� (QG�&RQQHFWLRQV���7KUHDGHG�IRU�136���DQG�VPDOOHU��
���� &RQILJXUDWLRQ���'HVLJQHG�IRU�KRUL]RQWDO��VWUDLJKW�WKURXJK�IORZ��
���� $FFHVVRULHV��

D�� 9DOYHV�136���DQG�6PDOOHU���%DOO�W\SH�ZLWK�WKUHDGHG�HQGV�RQ�LQOHW�DQG�RXWOHW��
E�� $LU�*DS�)LWWLQJ���$60(�$���������PDWFKLQJ�EDFNIORZ�SUHYHQWHU�FRQQHFWLRQ��

%�� 5HGXFHG�3UHVVXUH�'HWHFWRU��)LUH�3URWHFWLRQ��%DFNIORZ�3UHYHQWHU�$VVHPEOLHV��53'$��

��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� $PHV�)LUH�	�:DWHUZRUNV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
E�� &RQEUDFR�,QGXVWULHV��,QF��
F�� )(%&2��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
G�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF���:DWWV�5HJXODWRU�&RPSDQ\��
H�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��:LONLQV�:DWHU�&RQWURO�3URGXFWV��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$66(������DQG�LV�)0�*OREDO�DSSURYHG�RU�8/�OLVWHG��
��� 2SHUDWLRQ���&RQWLQXRXV�SUHVVXUH�DSSOLFDWLRQV��
��� 3UHVVXUH�/RVV������SVLJ�PD[LPXP��WKURXJK�PLGGOH�WKLUG�RI�IORZ�UDQJH��
��� 6L]H���136����
��� 'HVLJQ�)ORZ�5DWH�������JSP��
��� 3UHVVXUH�/RVV�DW�'HVLJQ�)ORZ�5DWH������SVLJ��
��� %RG\�� � &DVW� LURQ�ZLWK� LQWHULRU� OLQLQJ� WKDW� FRPSOLHV�ZLWK�$::$�&���� RU� WKDW� LV� )'$�

DSSURYHG��
��� (QG�&RQQHFWLRQV���)ODQJHG��
���� &RQILJXUDWLRQ���'HVLJQHG�IRU�KRUL]RQWDO��VWUDLJKW�WKURXJK�IORZ��
���� $FFHVVRULHV��

D�� 9DOYHV���2XWVLGH�VFUHZ�DQG�\RNH�JDWH�W\SH�ZLWK�IODQJHG�HQGV�RQ�LQOHW�DQG�RXWOHW��
E�� $LU�*DS�)LWWLQJ���$60(�$���������PDWFKLQJ�EDFNIORZ�SUHYHQWHU�FRQQHFWLRQ��
F�� %\SDVV�� � :LWK� GLVSODFHPHQW�W\SH� ZDWHU� PHWHU�� VKXWRII� YDOYHV�� DQG� UHGXFHG�

SUHVVXUH�EDFNIORZ�SUHYHQWHU��
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���� %$/$1&,1*�9$/9(6�

$�� &RSSHU�$OOR\�&DOLEUDWHG�%DODQFLQJ�9DOYHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $UPVWURQJ�,QWHUQDWLRQDO��,QF��
E�� )OR�)DE�,QF��
F�� ,77�&RUSRUDWLRQ��%HOO�	�*RVVHWW�'LY��
G�� 1,%&2�,QF��
H�� 7$&��
I�� 7$&2�,QFRUSRUDWHG��
J�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF���:DWWV�5HJXODWRU�&RPSDQ\��
K�� 2U�DSSURYHG�HTXDO��

��� 7\SH���%DOO�YDOYH�ZLWK�WZR�UHDGRXW�SRUWV�DQG�PHPRU\�VHWWLQJ�LQGLFDWRU��
��� %RG\���%URQ]H��
��� 6L]H���6DPH�DV�FRQQHFWHG�SLSLQJ��EXW�QRW�ODUJHU�WKDQ�136����'1������
��� $FFHVVRULHV���0HWHU�KRVHV��ILWWLQJV��YDOYHV��GLIIHUHQWLDO�SUHVVXUH�PHWHU��DQG�FDUU\LQJ�FDVH��

���� 7(03(5$785(�$&78$7('��:$7(5�0,;,1*�9$/9(6�

$�� :DWHU�7HPSHUDWXUH�/LPLWLQJ�'HYLFHV��709����

��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� $UPVWURQJ�,QWHUQDWLRQDO��,QF��
E�� &DVK�$FPH��D�GLYLVLRQ�RI�5HOLDQFH�:RUOGZLGH�&RUSRUDWLRQ��
F�� &RQEUDFR�,QGXVWULHV��,QF��
G�� +RQH\ZHOO�,QWHUQDWLRQDO�,QF��
H�� /HJHQG�9DOYH��
I�� /HRQDUG�9DOYH�&RPSDQ\��
J�� 3RZHUV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
K�� 6\PPRQV�,QGXVWULHV��,QF��
L�� 7$&2�,QFRUSRUDWHG��
M�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF���:DWWV�5HJXODWRU�&RPSDQ\��
N�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��:LONLQV�:DWHU�&RQWURO�3URGXFWV��
O�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$66(�������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� 7\SH���7KHUPRVWDWLFDOO\�FRQWUROOHG��ZDWHU�PL[LQJ�YDOYH��
��� 0DWHULDO���%URQ]H�ERG\�ZLWK�FRUURVLRQ�UHVLVWDQW�LQWHULRU�FRPSRQHQWV��
��� &RQQHFWLRQV���7KUHDGHG�LQOHWV�DQG�RXWOHW��
��� $FFHVVRULHV�� �&KHFN�VWRSV�RQ�KRW��DQG�FROG�ZDWHU�VXSSOLHV��DQG�DGMXVWDEOH��WHPSHUDWXUH�

FRQWURO�KDQGOH��
��� 7HPSHUHG�:DWHU�6HWWLQJ������GHJ�)��
��� 7HPSHUHG�:DWHU�'HVLJQ�)ORZ�5DWH������JSP��
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���� 9DOYH�)LQLVK���5RXJK�EURQ]H��

%�� ,QGLYLGXDO�)L[WXUH��:DWHU�7HPSHULQJ�9DOYHV��79����

��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� &DVK�$FPH��D�GLYLVLRQ�RI�5HOLDQFH�:RUOGZLGH�&RUSRUDWLRQ��
E�� &RQEUDFR�,QGXVWULHV��,QF��
F�� +RQH\ZHOO�,QWHUQDWLRQDO�,QF��
G�� /DZOHU�0DQXIDFWXULQJ�&RPSDQ\��,QF��
H�� /HRQDUG�9DOYH�&RPSDQ\��
I�� 3RZHUV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF��
J�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF���:DWWV�5HJXODWRU�&RPSDQ\��
K�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��:LONLQV�:DWHU�&RQWURO�3URGXFWV��

��� 6WDQGDUG���$66(�������WKHUPRVWDWLFDOO\�FRQWUROOHG��ZDWHU�WHPSHULQJ�YDOYH��
��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� %RG\���%URQ]H�ERG\�ZLWK�FRUURVLRQ�UHVLVWDQW�LQWHULRU�FRPSRQHQWV��
��� 7HPSHUDWXUH�&RQWURO���$GMXVWDEOH��
��� ,QOHWV�DQG�2XWOHW���7KUHDGHG��
��� )LQLVK���5RXJK�RU�FKURPH�SODWHG�EURQ]H��
��� 7HPSHUHG�:DWHU�6HWWLQJ�������GHJ�)��
��� 7HPSHUHG�:DWHU�'HVLJQ�)ORZ�5DWH�������JSP��

���� 675$,1(56�)25�'20(67,&�:$7(5�3,3,1*�

$�� <�3DWWHUQ�6WUDLQHUV��

��� 3UHVVXUH�5DWLQJ�������SVLJ�PLQLPXP�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� %RG\�� �%URQ]H� IRU�136��� DQG� VPDOOHU�� FDVW� LURQ�ZLWK� LQWHULRU� OLQLQJ� WKDW� FRPSOLHV�ZLWK�

$::$�&����RU�WKDW�LV�)'$�DSSURYHG��HSR[\�FRDWHG�DQG�IRU�136�������DQG�ODUJHU��
��� (QG�&RQQHFWLRQV���7KUHDGHG�IRU�136���DQG�VPDOOHU��IODQJHG�IRU�136�������DQG�ODUJHU��
��� 6FUHHQ���6WDLQOHVV�VWHHO�ZLWK�URXQG�SHUIRUDWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG��
��� 3HUIRUDWLRQ�6L]H��

D�� 6WUDLQHUV�136���DQG�6PDOOHU���������LQFK��
E�� 6WUDLQHUV�136�������WR�136�����������LQFK��
F�� 6WUDLQHUV�136���DQG�/DUJHU��������LQFK��

��� 'UDLQ���3LSH�SOXJ��

���� 287/(7�%2;(6�

$�� &ORWKHV�:DVKHU�2XWOHW�%R[HV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��
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D�� $FRUQ�(QJLQHHULQJ�&RPSDQ\��
E�� *X\�*UD\�0DQXIDFWXULQJ�&R���,QF��
F�� ,36�&RUSRUDWLRQ��
G�� /63�3URGXFWV�*URXS��,QF��
H�� 2DWH\��
I�� 3ODVWLF�2GGLWLHV��
J�� 6\PPRQV�,QGXVWULHV��,QF��
K�� :DWWV��D�GLYLVLRQ�RI�:DWWV�:DWHU�7HFKQRORJLHV��,QF���:DWWV�5HJXODWRU�&RPSDQ\��
L�� :KLWHKDOO�0DQXIDFWXULQJ��D�GLY��RI�$FRUQ�(QJLQHHULQJ�&RPSDQ\��
M�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��/LJKW�&RPPHUFLDO�3URGXFWV��
N�� 2U�DSSURYHG�HTXDO��

��� 0RXQWLQJ���5HFHVVHG��
��� 0DWHULDO�DQG�)LQLVK���(QDPHOHG�VWHHO�RU�HSR[\�SDLQWHG�VWHHO�ER[�DQG�IDFHSODWH��
��� )DXFHW�� � &RPELQDWLRQ� YDOYHG� ILWWLQJ� RU� VHSDUDWH� KRW�� DQG� FROG�ZDWHU� YDOYHG� ILWWLQJV�

FRPSO\LQJ� ZLWK� $60(�$���������� � ,QFOXGH� JDUGHQ�KRVH� WKUHDG� FRPSO\LQJ� ZLWK�
$60(�%�������RQ�RXWOHWV��

��� 6XSSO\�6KXWRII�)LWWLQJV���136�����JDWH��JOREH��RU�EDOO�YDOYHV�DQG�136�����FRSSHU��ZDWHU�
WXELQJ��

��� 'UDLQ���136���VWDQGSLSH�DQG�3�WUDS�IRU�GLUHFW�ZDVWH�FRQQHFWLRQ�WR�GUDLQDJH�SLSLQJ��
��� ,QOHW� +RVHV�� � 7ZR� ���LQFK�� ������PP��� ORQJ�� UXEEHU� KRXVHKROG� FORWKHV� ZDVKHU� LQOHW�

KRVHV�ZLWK�IHPDOH��JDUGHQ�KRVH�WKUHDG�FRXSOLQJV���,QFOXGH�UXEEHU�ZDVKHUV��
��� 'UDLQ�+RVH���2QH����LQFK��������PP���ORQJ��UXEEHU�KRXVHKROG�FORWKHV�ZDVKHU�GUDLQ�KRVH�

ZLWK�KRRNHG�HQG��

%�� ,FHPDNHU�2XWOHW�%R[HV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $FRUQ�(QJLQHHULQJ�&RPSDQ\��
E�� ,36�&RUSRUDWLRQ��
F�� /63�3URGXFWV�*URXS��,QF��
G�� 2DWH\��
H�� 3ODVWLF�2GGLWLHV��
I�� 2U�DSSURYHG�HTXDO��

��� 0RXQWLQJ���5HFHVVHG��
��� 0DWHULDO�DQG�)LQLVK���3ODVWLF�ER[�DQG�IDFHSODWH��
��� )DXFHW�� �9DOYHG� ILWWLQJ�FRPSO\LQJ�ZLWK�$60(�$���������� � ,QFOXGH�136�����RU� VPDOOHU�

FRSSHU�WXEH�RXWOHW��
��� 6XSSO\�6KXWRII� )LWWLQJ�� �136����� JDWH�� JOREH�� RU� EDOO� YDOYH� DQG�136����� FRSSHU��ZDWHU�

WXELQJ��

���� +26(�%,%%6�

$�� +RVH�%LEEV��+%����

��� 6WDQGDUG���$60(�$���������IRU�VHGLPHQW�IDXFHWV��
��� %RG\�0DWHULDO���%URQ]H��
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��� 6HDW���%URQ]H��UHSODFHDEOH��
��� 6XSSO\�&RQQHFWLRQV���136�����RU�136�����WKUHDGHG�RU�VROGHU�MRLQW�LQOHW��
��� 2XWOHW�&RQQHFWLRQ���*DUGHQ�KRVH�WKUHDG�FRPSO\LQJ�ZLWK�$60(�%��������
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� 9DFXXP�%UHDNHU�� � ,QWHJUDO�� QRQUHPRYDEOH�� GUDLQDEOH�� KRVH�FRQQHFWLRQ� YDFXXP� EUHDNHU�

FRPSO\LQJ�ZLWK�$66(�������
��� )LQLVK�IRU�6HUYLFH�$UHDV���&KURPH�RU�QLFNHO�SODWHG��
��� )LQLVK�IRU�)LQLVKHG�5RRPV���&KURPH�RU�QLFNHO�SODWHG��
���� 2SHUDWLRQ�IRU�(TXLSPHQW�5RRPV���:KHHO�KDQGOH�RU�RSHUDWLQJ�NH\��
���� 2SHUDWLRQ�IRU�6HUYLFH�$UHDV���:KHHO�KDQGOH��
���� ,QFOXGH�RSHUDWLQJ�NH\�ZLWK�HDFK�RSHUDWLQJ�NH\�KRVH�ELEE��
���� ,QFOXGH�ZDOO�IODQJH�ZLWK�HDFK�FKURPH��RU�QLFNHO�SODWHG�KRVH�ELEE��

����� :$//�+<'5$176�

$�� 1RQIUHH]H�:DOO�+\GUDQWV��1):+��

��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� -RVDP�&RPSDQ\��
E�� 0,)$%��,QF��
F�� 3ULHU�3URGXFWV��,QF��
G�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
H�� 7\OHU�3LSH��:DGH�'LY��
I�� :DWWV�'UDLQDJH�3URGXFWV��
J�� :RRGIRUG�0DQXIDFWXULQJ�&RPSDQ\��D�GLYLVLRQ�RI�:&0�,QGXVWULHV��,QF��
K�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��/LJKW�&RPPHUFLDO�3URGXFWV��
L�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�3URGXFWV��
M�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$��������0�IRU�FRQFHDOHG�RXWOHW��VHOI�GUDLQLQJ�ZDOO�K\GUDQWV��
��� 3UHVVXUH�5DWLQJ�������SVLJ��
��� 2SHUDWLRQ���/RRVH�NH\��
��� &DVLQJ� DQG�2SHUDWLQJ�5RG�� �2I� OHQJWK� UHTXLUHG� WR�PDWFK�ZDOO� WKLFNQHVV�� � ,QFOXGH�ZDOO�

FODPS��
��� ,QOHW���136�����RU�136����
��� 2XWOHW���&RQFHDOHG��ZLWK�LQWHJUDO�YDFXXP�EUHDNHU�DQG�JDUGHQ�KRVH�WKUHDG�FRPSO\LQJ�ZLWK�

$60(�%��������
��� %R[���'HHS��IOXVK�PRXQWHG�ZLWK�FRYHU��
��� %R[�DQG�&RYHU�)LQLVK���3ROLVKHG�QLFNHO�EURQ]H��
���� 2XWOHW�� �([SRVHG��ZLWK�LQWHJUDO�YDFXXP�EUHDNHU�DQG�JDUGHQ�KRVH�WKUHDG�FRPSO\LQJ�ZLWK�

$60(�%��������
���� 1R]]OH�DQG�:DOO�3ODWH�)LQLVK���3ROLVKHG�QLFNHO�EURQ]H��
���� 2SHUDWLQJ�.H\V�V����2QH�ZLWK�HDFK�ZDOO�K\GUDQW��

����� :$7(5�+$00(5�$55(67(56�

$�� :DWHU�+DPPHU�$UUHVWHUV��:+$��
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��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� $0752/��,QF��
E�� -RVDP�&RPSDQ\��
F�� 0,)$%��,QF��
G�� 3UHFLVLRQ�3OXPELQJ�3URGXFWV��,QF��
H�� 6LRX[�&KLHI�0DQXIDFWXULQJ�&RPSDQ\��,QF��
I�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
J�� 7\OHU�3LSH��:DGH�'LY��
K�� :DWWV�'UDLQDJH�3URGXFWV��
L�� =XUQ�,QGXVWULHV��//&��3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�3URGXFWV��
M�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$66(������RU�3',�:+������
��� 7\SH���&RSSHU�WXEH�ZLWK�SLVWRQ��
��� 6L]H���$66(�������6L]HV�$$�DQG�$�WKURXJK�)��RU�3',�:+������6L]HV�$�WKURXJK�)��

����� $,5�9(176�

$�� %ROWHG�&RQVWUXFWLRQ�$XWRPDWLF�$LU�9HQWV��

��� %RG\���%URQ]H��
��� 3UHVVXUH�5DWLQJ�DQG�7HPSHUDWXUH�������SVLJ�PLQLPXP�SUHVVXUH�UDWLQJ�DW�����GHJ�)��
��� )ORDW���5HSODFHDEOH��FRUURVLRQ�UHVLVWDQW�PHWDO��
��� 0HFKDQLVP�DQG�6HDW���6WDLQOHVV�VWHHO��
��� 6L]H���136�����PLQLPXP�LQOHW��
��� ,QOHW�DQG�9HQW�2XWOHW�(QG�&RQQHFWLRQV���7KUHDGHG��

%�� :HOGHG�&RQVWUXFWLRQ�$XWRPDWLF�$LU�9HQWV��

��� %RG\���6WDLQOHVV�VWHHO��
��� 3UHVVXUH�5DWLQJ�������SVLJ�������N3D��PLQLPXP�SUHVVXUH�UDWLQJ��
��� )ORDW���5HSODFHDEOH��FRUURVLRQ�UHVLVWDQW�PHWDO��
��� 0HFKDQLVP�DQG�6HDW���6WDLQOHVV�VWHHO��
��� 6L]H���136������'1�����PLQLPXP�LQOHW��
��� ,QOHW�DQG�9HQW�2XWOHW�(QG�&RQQHFWLRQV���7KUHDGHG��

����� 75$3�6($/�6<67(06�

$�� 0DQXIDFWXUHUV�� 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��
��� 3URYHQW�6\VWHPV��
��� :DGH��
��� -��5��6PLWK��
��� 6XUH6HDO��

%�� 6WDQGDUG���$60(�$���������$670�(������DQG�16)�$16,������
&�� 7\SH���(ODVWRPHWULF�WUDS�VHDO�V\VWHP��
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����� )/(;,%/(�&211(&7256�

$�� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

��� )OH[�+RVH�&R���,QF��
��� )OH[LFUDIW�,QGXVWULHV��
��� )OH[�3UHVVLRQ��/WG��
��� )OH[�:HOG�,QFRUSRUDWHG��
��� +\VSDQ�3UHFLVLRQ�3URGXFWV��,QF��
��� 0HUFHU�*DVNHW�	�6KLP��,QF��
��� 0HWUDIOH[��,QF��
��� 3URFR�3URGXFWV��,QF��
��� 72=(1�&RUSRUDWLRQ��
���� 8QDIOH[��
���� 8QLYHUVDO�0HWDO�+RVH��D�+\VSDQ�FRPSDQ\��
���� 2U�DSSURYHG�HTXDO��

%�� 6WDLQOHVV�6WHHO�+RVH�)OH[LEOH�&RQQHFWRUV���&RUUXJDWHG�VWDLQOHVV�VWHHO�WXELQJ�ZLWK�VWDLQOHVV�VWHHO�
ZLUH�EUDLG�FRYHULQJ�DQG�HQGV�ZHOGHG�WR�LQQHU�WXELQJ��

��� :RUNLQJ�3UHVVXUH�5DWLQJ���0LQLPXP�����SVLJ��
��� (QG�&RQQHFWLRQV�136���DQG�6PDOOHU���7KUHDGHG�VWHHO�SLSH�QLSSOH��
��� (QG�&RQQHFWLRQV�136�������DQG�/DUJHU���)ODQJHG�VWHHO�QLSSOH��

3$57�����(;(&87,21�

���� ,167$//$7,21�

$�� ,QVWDOO�EDFNIORZ�SUHYHQWHUV�LQ�HDFK�ZDWHU�VXSSO\�WR�PHFKDQLFDO�HTXLSPHQW�DQG�V\VWHPV�DQG�WR�
RWKHU� HTXLSPHQW� DQG� ZDWHU� V\VWHPV� WKDW� PD\� EH� VRXUFHV� RI� FRQWDPLQDWLRQ�� � &RPSO\� ZLWK�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

��� /RFDWH�EDFNIORZ�SUHYHQWHUV�LQ�VDPH�URRP�DV�FRQQHFWHG�HTXLSPHQW�RU�V\VWHP��
��� ,QVWDOO�GUDLQ�IRU�EDFNIORZ�SUHYHQWHUV�ZLWK�DWPRVSKHULF�YHQW�GUDLQ�FRQQHFWLRQ�ZLWK�DLU�JDS�

ILWWLQJ�� IL[HG� DLU�JDS� ILWWLQJ�� RU� HTXLYDOHQW� SRVLWLYH� SLSH� VHSDUDWLRQ� RI� DW� OHDVW� WZR� SLSH�
GLDPHWHUV� LQ�GUDLQ�SLSLQJ�DQG�SLSH�WR�IORRU�GUDLQ�� �/RFDWH� DLU�JDS�GHYLFH�DWWDFKHG� WR�RU�
XQGHU�EDFNIORZ�SUHYHQWHU���6LPSOH�DLU�EUHDNV�DUH�XQDFFHSWDEOH�IRU�WKLV�DSSOLFDWLRQ��

��� 'R�QRW�LQVWDOO�E\SDVV�SLSLQJ�DURXQG�EDFNIORZ�SUHYHQWHUV��

%�� ,QVWDOO�ZDWHU�UHJXODWRUV�ZLWK�LQOHW�DQG�RXWOHW�VKXWRII�YDOYHV���,QVWDOO�SUHVVXUH�JDJHV�RQ�LQOHW�DQG�
RXWOHW��

&�� ,QVWDOO�ZDWHU�FRQWURO� YDOYHV�ZLWK� LQOHW� DQG� RXWOHW� VKXWRII� YDOYHV� DQG� E\SDVV�ZLWK� JOREH� YDOYH���
,QVWDOO�SUHVVXUH�JDJHV�RQ�LQOHW�DQG�RXWOHW��

'�� ,QVWDOO�EDODQFLQJ�YDOYHV�LQ�ORFDWLRQV�ZKHUH�WKH\�FDQ�HDVLO\�EH�DGMXVWHG��
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(�� ,QVWDOO� WHPSHUDWXUH�DFWXDWHG��ZDWHU�PL[LQJ�YDOYHV�ZLWK�FKHFN�VWRSV�RU� VKXWRII�YDOYHV�RQ� LQOHWV�
DQG�ZLWK�VKXWRII�YDOYH�RQ�RXWOHW��

��� ,QVWDOO�FDELQHW�W\SH�XQLWV�UHFHVVHG�LQ�RU�VXUIDFH�PRXQWHG�RQ�ZDOO�DV�VSHFLILHG��

)�� ,QVWDOO�<�SDWWHUQ�VWUDLQHUV�IRU�ZDWHU�RQ�VXSSO\�VLGH�RI�HDFK�FRQWURO�YDOYH��

*�� ,QVWDOO� RXWOHW� ER[HV� UHFHVVHG� LQ� ZDOO� RU� VXUIDFH� PRXQWHG� RQ� ZDOO�� � ,QVWDOO� ��E\���LQFK� ILUH�
UHWDUGDQW�WUHDWHG�ZRRG�EORFNLQJ��ZDOO�UHLQIRUFHPHQW�EHWZHHQ�VWXGV���&RPSO\�ZLWK�UHTXLUHPHQWV�
IRU�ILUH�UHWDUGDQW�WUHDWHG�ZRRG�EORFNLQJ�LQ�'LYLVLRQ����6HFWLRQ��5RXJK�&DUSHQWU\���

+�� ,QVWDOO�KRVH�VWDWLRQV�ZLWK�FKHFN�VWRSV�RU�VKXWRII�YDOYHV�RQ�LQOHWV�DQG�ZLWK�WKHUPRPHWHU�RQ�RXWOHW��

��� ,QVWDOO�FDELQHW�W\SH�XQLWV�UHFHVVHG�LQ�RU�VXUIDFH�PRXQWHG�RQ�ZDOO�DV�VSHFLILHG���,QVWDOO���
E\���LQFK� ILUH�UHWDUGDQW�WUHDWHG�ZRRG� EORFNLQJ�� ZDOO� UHLQIRUFHPHQW� EHWZHHQ� VWXGV���
&RPSO\� ZLWK� UHTXLUHPHQWV� IRU� ILUH�UHWDUGDQW�WUHDWHG�ZRRG� EORFNLQJ� LQ� 'LYLVLRQ����
6HFWLRQ��5RXJK�&DUSHQWU\���

,�� ,QVWDOO�ZDWHU�KDPPHU�DUUHVWHUV�LQ�ZDWHU�SLSLQJ�DFFRUGLQJ�WR�3',�:+������

-�� ,QVWDOO� DLU� YHQWV� DW� KLJK� SRLQWV� RI�ZDWHU� SLSLQJ���,QVWDOO� GUDLQ� SLSLQJ� DQG� GLVFKDUJH� RQWR� IORRU�
GUDLQ��

���� &211(&7,216�

$�� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� SLSLQJ� VSHFLILHG� LQ� RWKHU� 'LYLVLRQ���� 6HFWLRQV�� � 'UDZLQJV�
LQGLFDWH�JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

%�� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� JURXQG� HTXLSPHQW� LQ� 'LYLVLRQ���� 6HFWLRQ� �*URXQGLQJ� DQG�
%RQGLQJ�IRU�(OHFWULFDO�6\VWHPV���

&�� )LUH�UHWDUGDQW�WUHDWHG�ZRRG� EORFNLQJ� LV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �/RZ�9ROWDJH�
(OHFWULFDO�3RZHU�&RQGXFWRUV�DQG�&DEOHV��IRU�HOHFWULFDO�FRQQHFWLRQV��

���� /$%(/,1*�$1'�,'(17,)<,1*�

$�� (TXLSPHQW�1DPHSODWHV� DQG� 6LJQV�� � ,QVWDOO� HQJUDYHG� SODVWLF�ODPLQDWH� HTXLSPHQW� QDPHSODWH� RU�
VLJQ�RQ�RU�QHDU�HDFK�RI�WKH�IROORZLQJ��

��� 3UHVVXUH�YDFXXP�EUHDNHUV��
��� ,QWHUPHGLDWH�DWPRVSKHULF�YHQW�EDFNIORZ�SUHYHQWHUV��
��� 5HGXFHG�SUHVVXUH�SULQFLSOH�EDFNIORZ�SUHYHQWHUV��
��� 'RXEOH�FKHFN��EDFNIORZ�SUHYHQWLRQ�DVVHPEOLHV��
��� &DUERQDWHG�EHYHUDJH�PDFKLQH�EDFNIORZ�SUHYHQWHUV��
��� 'XDO�FKHFN�YDOYH�EDFNIORZ�SUHYHQWHUV��
��� 5HGXFHG�SUHVVXUH�GHWHFWRU��ILUH�SURWHFWLRQ��EDFNIORZ�SUHYHQWHU�DVVHPEOLHV��
��� 'RXEOH�FKHFN��GHWHFWRU�DVVHPEO\�EDFNIORZ�SUHYHQWHUV��
��� :DWHU�SUHVVXUH�UHGXFLQJ�YDOYHV��
���� &DOLEUDWHG�EDODQFLQJ�YDOYHV��
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���� 3ULPDU\��WKHUPRVWDWLF��ZDWHU�PL[LQJ�YDOYHV��
���� 0DQLIROG��WKHUPRVWDWLF��ZDWHU�PL[LQJ�YDOYH�DVVHPEOLHV��
���� 3KRWRJUDSKLF�SURFHVV��WKHUPRVWDWLF��ZDWHU�PL[LQJ�YDOYH�DVVHPEOLHV��
���� 3ULPDU\�ZDWHU�WHPSHULQJ�YDOYHV��
���� 2XWOHW�ER[HV��
���� +RVH�VWDWLRQV��
���� 6XSSO\�W\SH��WUDS�VHDO�SULPHU�YDOYHV��
���� 7UDS�VHDO�SULPHU�V\VWHPV��

%�� 'LVWLQJXLVK�DPRQJ�PXOWLSOH�XQLWV��LQIRUP�RSHUDWRU�RI�RSHUDWLRQDO�UHTXLUHPHQWV�� LQGLFDWH�VDIHW\�
DQG� HPHUJHQF\� SUHFDXWLRQV�� DQG� ZDUQ� RI� KD]DUGV� DQG� LPSURSHU� RSHUDWLRQV�� LQ� DGGLWLRQ� WR�
LGHQWLI\LQJ�XQLW���1DPHSODWHV�DQG�VLJQV�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�
3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

���� ),(/'�48$/,7<�&21752/�

$�� 3HUIRUP�WKH�IROORZLQJ�WHVWV�DQG�LQVSHFWLRQV��

��� 7HVW� HDFK� SUHVVXUH� YDFXXP�EUHDNHU�� DQG� UHGXFHG�SUHVVXUH�SULQFLSOH� EDFNIORZ�SUHYHQWHU�
DFFRUGLQJ�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�DQG�WKH�GHYLFH
V�UHIHUHQFH�VWDQGDUG��

%�� 'RPHVWLF� ZDWHU� SLSLQJ� VSHFLDOWLHV� ZLOO� EH� FRQVLGHUHG� GHIHFWLYH� LI� WKH\� GR� QRW� SDVV� WHVWV� DQG�
LQVSHFWLRQV��

&�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

���� $'-867,1*�

$�� 6HW�ILHOG�DGMXVWDEOH�SUHVVXUH�VHW�SRLQWV�RI�ZDWHU�SUHVVXUH�UHGXFLQJ�YDOYHV��

%�� 6HW�ILHOG�DGMXVWDEOH�IORZ�VHW�SRLQWV�RI�EDODQFLQJ�YDOYHV��

&�� 6HW�ILHOG�DGMXVWDEOH�WHPSHUDWXUH�VHW�SRLQWV�RI�WHPSHUDWXUH�DFWXDWHG��ZDWHU�PL[LQJ�YDOYHV��

(1'�2)�6(&7,21��������
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6(&7,21����������6$1,7$5<�:$67(�$1'�9(17�3,3,1*�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 3LSH��WXEH��DQG�ILWWLQJV��
��� 6SHFLDOW\�SLSH�ILWWLQJV��

���� 3(5)250$1&(�5(48,5(0(176�

$�� &RPSRQHQWV�DQG�LQVWDOODWLRQ�VKDOO�EH�FDSDEOH�RI�ZLWKVWDQGLQJ�WKH�IROORZLQJ�PLQLPXP�ZRUNLQJ�
SUHVVXUH�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� 6RLO��:DVWH��DQG�9HQW�3LSLQJ������IRRW�KHDG�RI�ZDWHU��

���� ,1)250$7,21$/�68%0,77$/6�

$�� 6HLVPLF�4XDOLILFDWLRQ�&HUWLILFDWHV�� � )RU�ZDVWH� DQG� YHQW� SLSLQJ�� DFFHVVRULHV�� DQG� FRPSRQHQWV��
IURP�PDQXIDFWXUHU��

��� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

��� 'HWDLOHG�GHVFULSWLRQ�RI�SLSLQJ�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�DQG�
WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

%�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

���� 48$/,7<�$6685$1&(�

$�� 3LSLQJ�PDWHULDOV�VKDOO�EHDU�ODEHO��VWDPS��RU�RWKHU�PDUNLQJV�RI�VSHFLILHG�WHVWLQJ�DJHQF\��

%�� $OO�FDVW�LURQ�VRLO�SLSH�DQG�ILWWLQJV�VKDOO�EH�PDUNHG�ZLWK�WKH�FROOHFWLYH�WUDGHPDUN�RI�WKH�&DVW�,URQ�
6RLO�3LSH�,QVWLWXWH��&,63,��DQG�EH�OLVWHG�E\�16)�,QWHUQDWLRQDO��
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���� 352-(&7�&21',7,216�

$�� ,QWHUUXSWLRQ�RI�([LVWLQJ�6DQLWDU\�:DVWH�6HUYLFH���'R�QRW�LQWHUUXSW�VHUYLFH�WR�IDFLOLWLHV�RFFXSLHG�
E\� 2ZQHU� RU� RWKHUV� XQOHVV� SHUPLWWHG� XQGHU� WKH� IROORZLQJ� FRQGLWLRQV� DQG� WKHQ� RQO\� DIWHU�
DUUDQJLQJ�WR�SURYLGH�WHPSRUDU\�VHUYLFH�DFFRUGLQJ�WR�UHTXLUHPHQWV�LQGLFDWHG��

��� 1RWLI\� 2ZQHU�&LW\� QR� IHZHU� WKDQ� WZR� GD\V� LQ� DGYDQFH� RI� SURSRVHG� LQWHUUXSWLRQ� RI�
VDQLWDU\�ZDVWH�VHUYLFH��

��� 'R�QRW�SURFHHG�ZLWK�LQWHUUXSWLRQ�RI�VDQLWDU\�ZDVWH�VHUYLFH�ZLWKRXW�2ZQHU�&LW\
V�ZULWWHQ�
SHUPLVVLRQ��

3$57�����352'8&76�

���� 3,3,1*�0$7(5,$/6�

$�� &RPSO\�ZLWK� UHTXLUHPHQWV� LQ� �3LSLQJ�6FKHGXOH��$UWLFOH� IRU� DSSOLFDWLRQV� RI� SLSH�� WXEH�� ILWWLQJ�
PDWHULDOV��DQG�MRLQLQJ�PHWKRGV�IRU�VSHFLILF�VHUYLFHV��VHUYLFH�ORFDWLRQV��DQG�SLSH�VL]HV��

���� +8%/(66��&$67�,521�62,/�3,3(�$1'�),77,1*6�

$�� 3LSH�DQG�)LWWLQJV���$670�$�����RU�&,63,������

%�� &,63,��+XEOHVV�3LSLQJ�&RXSOLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $1$&2�+XVN\��
E�� )HUQFR�,QF��
F�� 0,)$%��,QF��
G�� 7\OHU�3LSH��
H�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUGV���$670�&������DQG�&,63,������
��� 'HVFULSWLRQ�� � 6WDLQOHVV�VWHHO� FRUUXJDWHG� VKLHOG�ZLWK� VWDLQOHVV�VWHHO� EDQGV� DQG� WLJKWHQLQJ�

GHYLFHV��DQG�$670�&������UXEEHU�VOHHYH�ZLWK�LQWHJUDO��FHQWHU�SLSH�VWRS��

&�� +HDY\�'XW\��+XEOHVV�3LSLQJ�&RXSOLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $1$&2�+XVN\��
E�� 0,)$%��,QF��
F�� 7\OHU�3LSH��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUGV���$670�&������DQG�$670�&�������
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��� 'HVFULSWLRQ���6WDLQOHVV�VWHHO�VKLHOG�ZLWK�VWDLQOHVV�VWHHO�EDQGV�DQG�WLJKWHQLQJ�GHYLFHV��DQG�
$670�&������UXEEHU�VOHHYH�ZLWK�LQWHJUDO��FHQWHU�SLSH�VWRS��

'�� &DVW�,URQ��+XEOHVV�3LSLQJ�&RXSOLQJV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 0*�3LSLQJ�3URGXFWV�&RPSDQ\��
E�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$670�&�������
��� 'HVFULSWLRQ���7ZR�SLHFH�$670�$����$���0��FDVW�LURQ�KRXVLQJ��VWDLQOHVV�VWHHO�EROWV�DQG�

QXWV��DQG�$670�&������UXEEHU�VOHHYH�ZLWK�LQWHJUDO��FHQWHU�SLSH�VWRS��

���� +8%�$1'�63,*27��&$67�,521�62,/�3,3(�$1'�),77,1*6�

$�� 3LSH�DQG�)LWWLQJV���$670�$�����6HUYLFH�&ODVV��

%�� *DVNHWV���$670�&����5XEEHU��

3$57�����(;(&87,21�

���� ($57+�029,1*�

$�� &RPSO\�ZLWK�UHTXLUHPHQWV�IRU�H[FDYDWLQJ��WUHQFKLQJ��DQG�EDFNILOOLQJ�VSHFLILHG�LQ�6HFWLRQ��(DUWK�
0RYLQJ���

���� 3,3,1*�,167$//$7,21�

$�� 'UDZLQJ�SODQV��VFKHPDWLFV��DQG�GLDJUDPV� LQGLFDWH�JHQHUDO� ORFDWLRQ�DQG�DUUDQJHPHQW�RI�SLSLQJ�
V\VWHPV�� � ,QGLFDWHG� ORFDWLRQV� DQG� DUUDQJHPHQWV� ZHUH� XVHG� WR� VL]H� SLSH� DQG� FDOFXODWH� IULFWLRQ�
ORVV��H[SDQVLRQ��SXPS�VL]LQJ��DQG�RWKHU�GHVLJQ�FRQVLGHUDWLRQV���,QVWDOO�SLSLQJ�DV�LQGLFDWHG�XQOHVV�
GHYLDWLRQV�WR�OD\RXW�DUH�DSSURYHG�RQ�FRRUGLQDWLRQ�GUDZLQJV��

%�� ,QVWDOO�SLSLQJ�LQ�FRQFHDOHG�ORFDWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG�DQG�H[FHSW�LQ�HTXLSPHQW�URRPV�
DQG�VHUYLFH�DUHDV��

&�� ,QVWDOO�SLSLQJ�LQGLFDWHG�WR�EH�H[SRVHG�DQG�SLSLQJ�LQ�HTXLSPHQW�URRPV�DQG�VHUYLFH�DUHDV�DW�ULJKW�
DQJOHV�RU�SDUDOOHO�WR�EXLOGLQJ�ZDOOV���'LDJRQDO�UXQV�DUH�SURKLELWHG�XQOHVV�VSHFLILFDOO\�LQGLFDWHG�
RWKHUZLVH��

'�� ,QVWDOO�SLSLQJ�DERYH�DFFHVVLEOH�FHLOLQJV�WR�DOORZ�VXIILFLHQW�VSDFH�IRU�FHLOLQJ�SDQHO�UHPRYDO��

(�� ,QVWDOO�SLSLQJ�WR�SHUPLW�YDOYH�VHUYLFLQJ��

)�� ,QVWDOO�SLSLQJ�DW�LQGLFDWHG�VORSHV��
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*�� ,QVWDOO�SLSLQJ�IUHH�RI�VDJV�DQG�EHQGV��

+�� ,QVWDOO�ILWWLQJV�IRU�FKDQJHV�LQ�GLUHFWLRQ�DQG�EUDQFK�FRQQHFWLRQV��

,�� ,QVWDOO�SLSLQJ�WR�DOORZ�DSSOLFDWLRQ�RI�LQVXODWLRQ��

-�� ,QVWDOO� VHLVPLF� UHVWUDLQWV� RQ� SLSLQJ�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� VHLVPLF�UHVWUDLQW� GHYLFHV�
VSHFLILHG�LQ�6HFWLRQ��9LEUDWLRQ�DQG�6HLVPLF�&RQWUROV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

.�� 0DNH� FKDQJHV� LQ� GLUHFWLRQ� IRU� VRLO� DQG� ZDVWH� GUDLQDJH� DQG� YHQW� SLSLQJ� XVLQJ� DSSURSULDWH�
EUDQFKHV��EHQGV��DQG�ORQJ�VZHHS�EHQGV���6DQLWDU\�WHHV�DQG�VKRUW�VZHHS�����EHQGV�PD\�EH�XVHG�
RQ�YHUWLFDO�VWDFNV� LI�FKDQJH�LQ�GLUHFWLRQ�RI�IORZ�LV�IURP�KRUL]RQWDO� WR�YHUWLFDO�� �8VH� ORQJ�WXUQ��
GRXEOH�<�EUDQFK�DQG�����EHQG�ILWWLQJV�LI�WZR�IL[WXUHV�DUH�LQVWDOOHG�EDFN�WR�EDFN�RU�VLGH�E\�VLGH�
ZLWK�FRPPRQ�GUDLQ�SLSH���6WUDLJKW�WHHV��HOERZV��DQG�FURVVHV�PD\�EH�XVHG�RQ�YHQW�OLQHV���'R�QRW�
FKDQJH� GLUHFWLRQ� RI� IORZ�PRUH� WKDQ� ��� GHJUHHV�� � 8VH� SURSHU� VL]H� RI� VWDQGDUG� LQFUHDVHUV� DQG�
UHGXFHUV�LI�SLSHV�RI�GLIIHUHQW�VL]HV�DUH�FRQQHFWHG���5HGXFLQJ�VL]H�RI�GUDLQDJH�SLSLQJ�LQ�GLUHFWLRQ�
RI�IORZ�LV�SURKLELWHG��

/�� /D\� EXULHG� EXLOGLQJ� GUDLQDJH� SLSLQJ� EHJLQQLQJ� DW� ORZ� SRLQW� RI� HDFK� V\VWHP�� � ,QVWDOO� WUXH� WR�
JUDGHV�DQG�DOLJQPHQW�LQGLFDWHG��ZLWK�XQEURNHQ�FRQWLQXLW\�RI� LQYHUW�� �3ODFH�KXE�HQGV�RI�SLSLQJ�
XSVWUHDP�� � ,QVWDOO� UHTXLUHG�JDVNHWV� DFFRUGLQJ� WR�PDQXIDFWXUHU
V�ZULWWHQ� LQVWUXFWLRQV� IRU� XVH�RI�
OXEULFDQWV��FHPHQWV��DQG�RWKHU�LQVWDOODWLRQ�UHTXLUHPHQWV���0DLQWDLQ�VZDE�LQ�SLSLQJ�DQG�SXOO�SDVW�
HDFK�MRLQW�DV�FRPSOHWHG��

0�� ,QVWDOO� VRLO� DQG� ZDVWH� GUDLQDJH� DQG� YHQW� SLSLQJ� DW� WKH� IROORZLQJ� PLQLPXP� VORSHV� XQOHVV�
RWKHUZLVH�LQGLFDWHG��

��� +RUL]RQWDO�6DQLWDU\�'UDLQDJH�3LSLQJ�����SHUFHQW�GRZQZDUG�LQ�GLUHFWLRQ�RI�IORZ��
��� 9HQW�3LSLQJ�����SHUFHQW�GRZQ�WRZDUG�YHUWLFDO�IL[WXUH�YHQW�RU�WRZDUG�YHQW�VWDFN��

1�� ,QVWDOO�FDVW�LURQ�VRLO�SLSLQJ�DFFRUGLQJ�WR�&,63,
V��&DVW�,URQ�6RLO�3LSH�DQG�)LWWLQJV�+DQGERRN���
&KDSWHU�,9���,QVWDOODWLRQ�RI�&DVW�,URQ�6RLO�3LSH�DQG�)LWWLQJV���

2�� ,QVWDOO�IRUFH�PDLQV�DW�HOHYDWLRQV�LQGLFDWHG��

3�� 3OXPELQJ�6SHFLDOWLHV��

��� ,QVWDOO�FOHDQRXWV�DW�JUDGH�DQG�H[WHQG�WR�ZKHUH�EXLOGLQJ�VDQLWDU\�GUDLQV�FRQQHFW�WR�EXLOGLQJ�
VDQLWDU\� VHZHUV� LQ� VDQLWDU\� GUDLQDJH� JUDYLW\�IORZ� SLSLQJ�� � ,QVWDOO� FOHDQRXW� ILWWLQJ� ZLWK�
FORVXUH� SOXJ� LQVLGH� WKH� EXLOGLQJ� LQ� VDQLWDU\� GUDLQDJH� IRUFH�PDLQ� SLSLQJ�� � &RPSO\�ZLWK�
UHTXLUHPHQWV�IRU�FOHDQRXWV�VSHFLILHG�LQ�6HFWLRQ��6DQLWDU\�:DVWH�3LSLQJ�6SHFLDOWLHV���

��� ,QVWDOO� GUDLQV� LQ� VDQLWDU\� GUDLQDJH� JUDYLW\�IORZ� SLSLQJ�� � &RPSO\�ZLWK� UHTXLUHPHQWV� IRU�
GUDLQV�VSHFLILHG�LQ�6HFWLRQ��6DQLWDU\�:DVWH�3LSLQJ�6SHFLDOWLHV���

4�� 'R� QRW� HQFORVH�� FRYHU�� RU� SXW� SLSLQJ� LQWR� RSHUDWLRQ� XQWLO� LW� LV� LQVSHFWHG� DQG� DSSURYHG� E\�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

5�� ,QVWDOO�VOHHYHV�IRU�SLSLQJ�SHQHWUDWLRQV�RI�ZDOOV��FHLOLQJV��DQG�IORRUV���&RPSO\�ZLWK�UHTXLUHPHQWV�
IRU�VOHHYHV�VSHFLILHG�LQ�6HFWLRQ��6OHHYHV�DQG�6OHHYH�6HDOV�IRU�3OXPELQJ�3LSLQJ���
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6�� ,QVWDOO� VOHHYH� VHDOV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� FRQFUHWH� ZDOOV� DQG� VODEV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� VOHHYH� VHDOV� VSHFLILHG� LQ� 6HFWLRQ� �6OHHYHV� DQG� 6OHHYH� 6HDOV� IRU� 3OXPELQJ�
3LSLQJ���

7�� ,QVWDOO� HVFXWFKHRQV� IRU� SLSLQJ� SHQHWUDWLRQV� RI� ZDOOV�� FHLOLQJV�� DQG� IORRUV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV�IRU�HVFXWFKHRQV�VSHFLILHG�LQ�6HFWLRQ��(VFXWFKHRQV�IRU�3OXPELQJ�3LSLQJ���

���� -2,17�&216758&7,21�

$�� -RLQ�KXE�DQG�VSLJRW��FDVW�LURQ�VRLO�SLSLQJ�ZLWK�JDVNHW�MRLQWV�DFFRUGLQJ�WR�&,63,
V��&DVW�,URQ�6RLO�
3LSH�DQG�)LWWLQJV�+DQGERRN��IRU�FRPSUHVVLRQ�MRLQWV��

%�� -RLQ�KXEOHVV��FDVW�LURQ�VRLO�SLSLQJ�DFFRUGLQJ�WR�&,63,�����DQG�&,63,
V��&DVW�,URQ�6RLO�3LSH�DQG�
)LWWLQJV�+DQGERRN��IRU�KXEOHVV�SLSLQJ�FRXSOLQJ�MRLQWV��

&�� 7KUHDGHG� -RLQWV�� � 7KUHDG� SLSH� ZLWK� WDSHUHG� SLSH� WKUHDGV� DFFRUGLQJ� WR� $60(�%�������� � &XW�
WKUHDGV�IXOO�DQG�FOHDQ�XVLQJ�VKDUS�GLHV���5HDP�WKUHDGHG�SLSH�HQGV�WR�UHPRYH�EXUUV�DQG�UHVWRUH�
IXOO�,'���-RLQ�SLSH�ILWWLQJV�DQG�YDOYHV�DV�IROORZV��

��� $SSO\� DSSURSULDWH� WDSH� RU� WKUHDG� FRPSRXQG� WR� H[WHUQDO� SLSH� WKUHDGV� XQOHVV� GU\� VHDO�
WKUHDGLQJ�LV�VSHFLILHG��

��� 'DPDJHG� 7KUHDGV�� �'R� QRW� XVH� SLSH� RU� SLSH� ILWWLQJV�ZLWK� WKUHDGV� WKDW� DUH� FRUURGHG� RU�
GDPDJHG���'R�QRW�XVH�SLSH�VHFWLRQV�WKDW�KDYH�FUDFNHG�RU�RSHQ�ZHOGV��

���� +$1*(5�$1'�6833257�,167$//$7,21�

$�� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� VHLVPLF�UHVWUDLQW� GHYLFHV� VSHFLILHG� LQ� 6HFWLRQ� �9LEUDWLRQ� DQG�
6HLVPLF�&RQWUROV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

%�� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� SLSH� KDQJHU� DQG� VXSSRUW� GHYLFHV� DQG� LQVWDOODWLRQ� VSHFLILHG� LQ�
6HFWLRQ��+DQJHUV�DQG�6XSSRUWV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

��� ,QVWDOO�FDUERQ�VWHHO�SLSH�KDQJHUV�IRU�KRUL]RQWDO�SLSLQJ�LQ�QRQFRUURVLYH�HQYLURQPHQWV��
��� ,QVWDOO�FDUERQ�VWHHO�SLSH�VXSSRUW�FODPSV�IRU�YHUWLFDO�SLSLQJ�LQ�QRQFRUURVLYH�HQYLURQPHQWV��
��� 9HUWLFDO�3LSLQJ���066�7\SH���RU�7\SH�����FODPSV��
��� ,QVWDOO�LQGLYLGXDO��VWUDLJKW��KRUL]RQWDO�SLSLQJ�UXQV��

D�� ����)HHW�DQG�/HVV���066�7\SH����DGMXVWDEOH��VWHHO�FOHYLV�KDQJHUV��
E�� /RQJHU�7KDQ�����)HHW���066�7\SH�����DGMXVWDEOH�UROOHU�KDQJHUV��
F�� /RQJHU�7KDQ�����)HHW�LI�,QGLFDWHG���066�7\SH�����VSULQJ�FXVKLRQ�UROOV��

��� 0XOWLSOH��6WUDLJKW��+RUL]RQWDO�3LSLQJ�5XQV�����)HHW�RU�/RQJHU���066�7\SH�����SLSH�UROOV���
6XSSRUW�SLSH�UROOV�RQ�WUDSH]H��

��� %DVH�RI�9HUWLFDO�3LSLQJ���066�7\SH�����VSULQJ�KDQJHUV��

&�� 6XSSRUW�KRUL]RQWDO�SLSLQJ�DQG�WXELQJ�ZLWKLQ����LQFKHV�RI�HDFK�ILWWLQJ��YDOYH��DQG�FRXSOLQJ��

'�� 6XSSRUW�YHUWLFDO�SLSLQJ�DQG�WXELQJ�DW�EDVH�DQG�DW�HDFK�IORRU��
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(�� 5RG�GLDPHWHU�PD\�EH�UHGXFHG�RQH�VL]H�IRU�GRXEOH�URG�KDQJHUV��ZLWK�����LQFK�PLQLPXP�URGV��

)�� ,QVWDOO� KDQJHUV� IRU� FDVW�LURQ� VRLO� SLSLQJ�ZLWK� WKH� IROORZLQJ�PD[LPXP� KRUL]RQWDO� VSDFLQJ� DQG�
PLQLPXP�URG�GLDPHWHUV��

��� 136�������DQG�136��������LQFKHV�ZLWK�����LQFK�URG��
��� 136��������LQFKHV�ZLWK�����LQFK�URG��
��� 136���DQG�136��������LQFKHV�ZLWK�����LQFK�URG��

*�� ,QVWDOO�VXSSRUWV�IRU�YHUWLFDO�FDVW�LURQ�VRLO�SLSLQJ�HYHU\����IHHW������P���

+�� ,QVWDOO�KDQJHUV�IRU�VWHHO�SLSLQJ�ZLWK�WKH�IROORZLQJ�PD[LPXP�KRUL]RQWDO�VSDFLQJ�DQG�PLQLPXP�
URG�GLDPHWHUV��

��� 136������������LQFKHV�ZLWK�����LQFK�URG��
��� 136�������������LQFKHV�ZLWK�����LQFK�URG��
��� 136��������IHHW�ZLWK�����LQFK�URG��

,�� ,QVWDOO�VXSSRUWV�IRU�YHUWLFDO�VWHHO�SLSLQJ�HYHU\����IHHW��

-�� 6XSSRUW�SLSLQJ�DQG�WXELQJ�QRW�OLVWHG�DERYH�DFFRUGLQJ�WR�066�63����DQG�PDQXIDFWXUHU
V�ZULWWHQ�
LQVWUXFWLRQV��

���� &211(&7,216�

$�� 'UDZLQJV�LQGLFDWH�JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

%�� &RQQHFW�GUDLQDJH�DQG�YHQW�SLSLQJ�WR�WKH�IROORZLQJ��

��� 3OXPELQJ� )L[WXUHV�� � &RQQHFW� GUDLQDJH� SLSLQJ� LQ� VL]HV� LQGLFDWHG�� EXW� QRW� VPDOOHU� WKDQ�
UHTXLUHG�E\�SOXPELQJ�FRGH��

��� 3OXPELQJ�)L[WXUHV�DQG�(TXLSPHQW���&RQQHFW�DWPRVSKHULF�YHQW�SLSLQJ�LQ�VL]HV�LQGLFDWHG��
EXW�QRW�VPDOOHU�WKDQ�UHTXLUHG�E\�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

��� 3OXPELQJ� 6SHFLDOWLHV�� � &RQQHFW� GUDLQDJH� DQG� YHQW� SLSLQJ� LQ� VL]HV� LQGLFDWHG�� EXW� QRW�
VPDOOHU�WKDQ�UHTXLUHG�E\�SOXPELQJ�FRGH��

��� ,QVWDOO� WHVW� WHHV��ZDOO�FOHDQRXWV�� LQ�FRQGXFWRUV�QHDU�IORRU�DQG�IORRU�FOHDQRXWV�ZLWK�FRYHU�
IOXVK�ZLWK�IORRU��

��� &RPSO\�ZLWK�UHTXLUHPHQWV�IRU�FOHDQRXWV�DQG�GUDLQV�VSHFLILHG�LQ�6HFWLRQ��6DQLWDU\�:DVWH�
3LSLQJ�6SHFLDOWLHV���

��� (TXLSPHQW���&RQQHFW�GUDLQDJH�SLSLQJ�DV�LQGLFDWHG���3URYLGH�VKXWRII�YDOYH�LI�LQGLFDWHG�DQG�
XQLRQ�IRU�HDFK�FRQQHFWLRQ���8VH�IODQJHV�LQVWHDG�RI�XQLRQV�IRU�FRQQHFWLRQV�136�������DQG�
ODUJHU��

&�� :KHUH� LQVWDOOLQJ� SLSLQJ� DGMDFHQW� WR� HTXLSPHQW�� DOORZ� VSDFH� IRU� VHUYLFH� DQG� PDLQWHQDQFH� RI�
HTXLSPHQW��

'�� 0DNH�FRQQHFWLRQV�DFFRUGLQJ�WR�WKH�IROORZLQJ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� ,QVWDOO�XQLRQV��LQ�SLSLQJ�136���DQG�VPDOOHU��DGMDFHQW�WR�HDFK�YDOYH�DQG�DW�ILQDO�FRQQHFWLRQ�
WR�HDFK�SLHFH�RI�HTXLSPHQW��
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��� ,QVWDOO� IODQJHV�� LQ� SLSLQJ�136������� DQG� ODUJHU�� DGMDFHQW� WR� IODQJHG� YDOYHV� DQG� DW� ILQDO�
FRQQHFWLRQ�WR�HDFK�SLHFH�RI�HTXLSPHQW��

���� ,'(17,),&$7,21�

$�� ,GHQWLI\�H[SRVHG�VDQLWDU\�ZDVWH�DQG�YHQW�SLSLQJ�� �&RPSO\�ZLWK�UHTXLUHPHQWV�IRU� LGHQWLILFDWLRQ�
VSHFLILHG�LQ�6HFWLRQ��,GHQWLILFDWLRQ�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

���� ),(/'�48$/,7<�&21752/�

$�� 'XULQJ� LQVWDOODWLRQ�� QRWLI\� DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ� DW� OHDVW� ��� KRXUV� EHIRUH� LQVSHFWLRQ�
PXVW�EH�PDGH���3HUIRUP�WHVWV�VSHFLILHG�EHORZ�LQ�SUHVHQFH�RI�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

��� 5RXJKLQJ�LQ�,QVSHFWLRQ���$UUDQJH�IRU�LQVSHFWLRQ�RI�SLSLQJ�EHIRUH�FRQFHDOLQJ�RU�FORVLQJ�LQ�
DIWHU�URXJKLQJ�LQ�DQG�EHIRUH�VHWWLQJ�IL[WXUHV��

��� )LQDO� ,QVSHFWLRQ�� � $UUDQJH� IRU� ILQDO� LQVSHFWLRQ� E\� DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ� WR�
REVHUYH�WHVWV�VSHFLILHG�EHORZ�DQG�WR�HQVXUH�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��

%�� 5HLQVSHFWLRQ���,I�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�ILQG�WKDW�SLSLQJ�ZLOO�QRW�SDVV�WHVW�RU�LQVSHFWLRQ��
PDNH�UHTXLUHG�FRUUHFWLRQV�DQG�DUUDQJH�IRU�UHLQVSHFWLRQ��

&�� 5HSRUWV���3UHSDUH�LQVSHFWLRQ�UHSRUWV�DQG�KDYH�WKHP�VLJQHG�E\�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

'�� 7HVW�VDQLWDU\�GUDLQDJH�DQG�YHQW�SLSLQJ�DFFRUGLQJ�WR�SURFHGXUHV�RI�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�
RU��LQ�DEVHQFH�RI�SXEOLVKHG�SURFHGXUHV��DV�IROORZV��

��� 7HVW� IRU� OHDNV� DQG� GHIHFWV� LQ� QHZ� SLSLQJ� DQG� SDUWV� RI� H[LVWLQJ� SLSLQJ� WKDW� KDYH� EHHQ�
DOWHUHG��H[WHQGHG��RU�UHSDLUHG���,I�WHVWLQJ�LV�SHUIRUPHG�LQ�VHJPHQWV��VXEPLW�VHSDUDWH�UHSRUW�
IRU�HDFK�WHVW��FRPSOHWH�ZLWK�GLDJUDP�RI�SRUWLRQ�RI�SLSLQJ�WHVWHG��

��� /HDYH�XQFRYHUHG�DQG�XQFRQFHDOHG�QHZ��DOWHUHG��H[WHQGHG��RU�UHSODFHG�GUDLQDJH�DQG�YHQW�
SLSLQJ�XQWLO�LW�KDV�EHHQ�WHVWHG�DQG�DSSURYHG���([SRVH�ZRUN�WKDW�ZDV�FRYHUHG�RU�FRQFHDOHG�
EHIRUH�LW�ZDV�WHVWHG��

��� 5RXJKLQJ�LQ� 3OXPELQJ� 7HVW� 3URFHGXUH�� � 7HVW� GUDLQDJH� DQG� YHQW� SLSLQJ� H[FHSW� RXWVLGH�
OHDGHUV� RQ� FRPSOHWLRQ� RI� URXJKLQJ�LQ�� � &ORVH� RSHQLQJV� LQ� SLSLQJ� V\VWHP� DQG� ILOO� ZLWK�
ZDWHU� WR� SRLQW� RI� RYHUIORZ�� EXW� QRW� OHVV� WKDQ����IRRW� KHDG�RI�ZDWHU�� � )URP����PLQXWHV�
EHIRUH�LQVSHFWLRQ�VWDUWV� WR�FRPSOHWLRQ�RI�LQVSHFWLRQ��ZDWHU� OHYHO�PXVW�QRW�GURS�� �,QVSHFW�
MRLQWV�IRU�OHDNV��

��� )LQLVKHG� 3OXPELQJ� 7HVW� 3URFHGXUH�� � $IWHU� SOXPELQJ� IL[WXUHV� KDYH� EHHQ� VHW� DQG� WUDSV�
ILOOHG�ZLWK�ZDWHU��WHVW�FRQQHFWLRQV�DQG�SURYH�WKH\�DUH�JDVWLJKW�DQG�ZDWHUWLJKW���3OXJ�YHQW�
VWDFN�RSHQLQJV�RQ�URRI�DQG�EXLOGLQJ�GUDLQV�ZKHUH�WKH\�OHDYH�EXLOGLQJ���,QWURGXFH�DLU�LQWR�
SLSLQJ�V\VWHP�HTXDO�WR�SUHVVXUH�RI���LQFK�ZJ���8VH�8�WXEH�RU�PDQRPHWHU�LQVHUWHG�LQ�WUDS�
RI� ZDWHU� FORVHW� WR� PHDVXUH� WKLV� SUHVVXUH�� � $LU� SUHVVXUH� PXVW� UHPDLQ� FRQVWDQW� ZLWKRXW�
LQWURGXFLQJ� DGGLWLRQDO� DLU� WKURXJKRXW� SHULRG� RI� LQVSHFWLRQ�� � ,QVSHFW� SOXPELQJ� IL[WXUH�
FRQQHFWLRQV�IRU�JDV�DQG�ZDWHU�OHDNV��

��� 5HSDLU� OHDNV� DQG�GHIHFWV�ZLWK�QHZ�PDWHULDOV� DQG� UHWHVW� SLSLQJ��RU� SRUWLRQ� WKHUHRI�� XQWLO�
VDWLVIDFWRU\�UHVXOWV�DUH�REWDLQHG��

��� 3UHSDUH�UHSRUWV�IRU�WHVWV�DQG�UHTXLUHG�FRUUHFWLYH�DFWLRQ��
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���� &/($1,1*�$1'�3527(&7,21�

$�� &OHDQ�LQWHULRU�RI�SLSLQJ���5HPRYH�GLUW�DQG�GHEULV�DV�ZRUN�SURJUHVVHV��

%�� 3URWHFW� GUDLQV�GXULQJ� UHPDLQGHU�RI� FRQVWUXFWLRQ�SHULRG� WR� DYRLG� FORJJLQJ�ZLWK�GLUW� DQG�GHEULV�
DQG�WR�SUHYHQW�GDPDJH�IURP�WUDIILF�DQG�FRQVWUXFWLRQ�ZRUN��

&�� 3ODFH�SOXJV�LQ�HQGV�RI�XQFRPSOHWHG�SLSLQJ�DW�HQG�RI�GD\�DQG�ZKHQ�ZRUN�VWRSV��

���� 3,3,1*�6&+('8/(�

$�� )ODQJHV�DQG�XQLRQV�PD\�EH�XVHG�RQ�DERYHJURXQG�SUHVVXUH�SLSLQJ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

%�� $ERYHJURXQG��VRLO�DQG�ZDVWH�SLSLQJ�136���DQG�VPDOOHU�VKDOO�EH�WKH�IROORZLQJ��

��� 6HUYLFH�FODVV��FDVW�LURQ�VRLO�SLSH�DQG�ILWWLQJV��JDVNHWV��DQG�JDVNHWHG�MRLQWV��
��� +XEOHVV��FDVW�LURQ�VRLO�SLSH�DQG�ILWWLQJV�KXEOHVV�SLSLQJ�FRXSOLQJV��DQG�FRXSOHG�MRLQWV��
��� *DOYDQL]HG�VWHHO�SLSH��GUDLQDJH�ILWWLQJV��DQG�WKUHDGHG�MRLQWV��

&�� $ERYHJURXQG��YHQW�SLSLQJ�136���DQG�VPDOOHU�VKDOO�EH�WKH�IROORZLQJ��

��� +XEOHVV��FDVW�LURQ�VRLO�SLSH�DQG�ILWWLQJV��KXEOHVV�SLSLQJ�FRXSOLQJV��DQG�FRXSOHG�MRLQWV��

'�� 8QGHUJURXQG��VRLO��ZDVWH��DQG�YHQW�SLSLQJ�136���DQG�VPDOOHU�VKDOO�EH�WKH�IROORZLQJ��

��� 6HUYLFH�FODVV��KXE�DQG�VSLJRW�FDVW�LURQ�VRLO�SLSLQJ��JDVNHWV��DQG�JDVNHWHG�MRLQWV��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� &OHDQRXWV��
��� )ORRU�GUDLQV��
��� 7UHQFK�GUDLQV��
��� 7KURXJK�SHQHWUDWLRQ�ILUHVWRS�DVVHPEOLHV��
��� *UHDVH�LQWHUFHSWRUV��
��� 2LO�LQWHUFHSWRUV��

%�� 5HODWHG�5HTXLUHPHQWV��

��� 'LYLVLRQ����6HFWLRQ��6WRUP�'UDLQDJH�3LSLQJ�6SHFLDOWLHV��IRU�VWRUP�GUDLQDJH�SLSLQJ�LQVLGH�
WKH�EXLOGLQJ��GUDLQDJH�SLSLQJ�VSHFLDOWLHV��DQG�GUDLQV��

���� '(),1,7,216�

$�� $%6���$FU\ORQLWULOH�EXWDGLHQH�VW\UHQH�SODVWLF��

%�� )2*���)DWV��RLOV��DQG�JUHDVHV��

&�� )53���)LEHUJODVV�UHLQIRUFHG�SODVWLF��

'�� +'3(���+LJK�GHQVLW\�SRO\HWK\OHQH�SODVWLF��

(�� 3(���3RO\HWK\OHQH�SODVWLF��

)�� 33���3RO\SURS\OHQH�SODVWLF��

*�� 39&���3RO\YLQ\O�FKORULGH�SODVWLF��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW� 'DWD�� � )RU� HDFK� W\SH� RI� SURGXFW� LQGLFDWHG�� � ,QFOXGH� UDWHG� FDSDFLWLHV�� RSHUDWLQJ�
FKDUDFWHULVWLFV��DQG�DFFHVVRULHV�IRU�WKH�IROORZLQJ��
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��� )2*�GLVSRVDO�V\VWHPV��
��� *UHDVH�LQWHUFHSWRUV��
��� *UHDVH�UHPRYDO�GHYLFHV��
��� 2LO�LQWHUFHSWRUV��

%�� 6KRS�'UDZLQJV���6KRZ�IDEULFDWLRQ�DQG�LQVWDOODWLRQ�GHWDLOV�IRU�IURVW�UHVLVWDQW�YHQW�WHUPLQDOV��

��� :LULQJ�'LDJUDPV���3RZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

���� ,1)250$7,21$/�68%0,77$/6�

$�� 0DQXIDFWXUHU�6HLVPLF�4XDOLILFDWLRQ�&HUWLILFDWLRQ���6XEPLW�FHUWLILFDWLRQ�WKDW�JUHDVH�LQWHUFHSWRUV��
RLO� LQWHUFHSWRUV�� DFFHVVRULHV�� DQG� FRPSRQHQWV� ZLOO� ZLWKVWDQG� VHLVPLF� IRUFHV� GHILQHG� LQ�
'LYLVLRQ���� 6HFWLRQ� �9LEUDWLRQ� DQG� 6HLVPLF� &RQWUROV� IRU� 3OXPELQJ� 3LSLQJ� DQG� (TXLSPHQW���
,QFOXGH�WKH�IROORZLQJ��

��� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

D�� 7KH� WHUP��ZLWKVWDQG��PHDQV��WKH�XQLW�ZLOO� UHPDLQ� LQ�SODFH�ZLWKRXW� VHSDUDWLRQ�RI�
DQ\�SDUWV� IURP�WKH�GHYLFH�ZKHQ�VXEMHFWHG� WR� WKH�VHLVPLF�IRUFHV�VSHFLILHG�DQG� WKH�
XQLW�ZLOO�EH�IXOO\�RSHUDWLRQDO�DIWHU�WKH�VHLVPLF�HYHQW���

��� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

��� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

%�� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ� DQG�0DLQWHQDQFH� 'DWD�� � )RU� GUDLQDJH� SLSLQJ� VSHFLDOWLHV� WR� LQFOXGH� LQ� HPHUJHQF\��
RSHUDWLRQ��DQG�PDLQWHQDQFH�PDQXDOV��

���� 48$/,7<�$6685$1&(�

$�� 'UDLQDJH� SLSLQJ� VSHFLDOWLHV� VKDOO� EHDU� ODEHO�� VWDPS�� RU� RWKHU� PDUNLQJV� RI� VSHFLILHG� WHVWLQJ�
DJHQF\��

%�� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
$UWLFOH������ E\� D� WHVWLQJ� DJHQF\� DFFHSWDEOH� WR� DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ�� DQG�PDUNHG� IRU�
LQWHQGHG�XVH��

&�� &RPSO\�ZLWK�16)������3ODVWLFV�3LSLQJ�&RPSRQHQWV�DQG�5HODWHG�0DWHULDOV���IRU�SODVWLF�VDQLWDU\�
SLSLQJ�VSHFLDOW\�FRPSRQHQWV��
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���� &225',1$7,21�

$�� &RRUGLQDWH�VL]H�DQG�ORFDWLRQ�RI�FRQFUHWH�EDVHV���&DVW�DQFKRU�EROW�LQVHUWV�LQWR�EDVHV���&RQFUHWH��
UHLQIRUFHPHQW��DQG�IRUPZRUN�UHTXLUHPHQWV�DUH�VSHFLILHG�LQ�'LYLVLRQ�����

%�� &RRUGLQDWH�VL]H�DQG�ORFDWLRQ�RI�URRI�SHQHWUDWLRQV��

3$57�����352'8&76�

���� &/($12876�

$�� ([SRVHG�0HWDO�&OHDQRXWV��

�
��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�

IROORZLQJ��

D�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
E�� -RVDP�&RPSDQ\��-RVDP�'LY��
F�� 7\OHU�3LSH��:DGH�'LY��
G�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
H�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$��������0�IRU�FDVW�LURQ�IRU�FOHDQRXW�WHVW�WHH��
��� 6L]H���6DPH�DV�FRQQHFWHG�GUDLQDJH�SLSLQJ�
��� %RG\� 0DWHULDO�� � +XEOHVV�� FDVW�LURQ� VRLO� SLSH� WHVW� WHH� DV� UHTXLUHG� WR� PDWFK� FRQQHFWHG�

SLSLQJ��
��� &ORVXUH���&RXQWHUVXQN�SOXJ��
��� &ORVXUH�3OXJ�6L]H���6DPH�DV�RU�QRW�PRUH�WKDQ�RQH�VL]H�VPDOOHU�WKDQ�FOHDQRXW�VL]H��

%�� 0HWDO�)ORRU�&OHDQRXWV��
�
��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�

IROORZLQJ��

D�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
E�� -RVDP�&RPSDQ\��-RVDP�'LY��
F�� 7\OHU�3LSH��:DGH�'LY��
G�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
H�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
I�� -RVDP�&RPSDQ\��-RVDP�'LY��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$��������0�IRU�DGMXVWDEOH�KRXVLQJ�FOHDQRXW��
��� 6L]H���6DPH�DV�FRQQHFWHG�EUDQFK��
��� 7\SH���$GMXVWDEOH�KRXVLQJ��
��� %RG\�RU�)HUUXOH���&DVW�LURQ��
��� 6L]H���6DPH�DV�FRQQHFWHG�EUDQFK��
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��� +RXVLQJ���6WDLQOHVV�VWHHO��
��� &ORVXUH���6WDLQOHVV�VWHHO�ZLWK�VHDO��
��� 5LVHU���6WDLQOHVV�VWHHO�GUDLQDJH�SLSH�ILWWLQJ�WR�FOHDQRXW��

���� )/225�'5$,16�

$�� &DVW�,URQ�)ORRU�'UDLQV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��
�
D�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
E�� -RVDP�&RPSDQ\��-RVDP�'LY��
F�� 7\OHU�3LSH��:DGH�'LY��
G�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
H�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$���������
��� 3DWWHUQ���$UHD�GUDLQ��
��� %RG\�0DWHULDO���*UD\�LURQ��
��� 7RS�RU�6WUDLQHU�0DWHULDO���1LFNHO�EURQ]H��

���� 75(1&+�'5$,16�

$�� 7UHQFK�'UDLQV��7'����

��� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�D�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� -RVDP�&RPSDQ\��-RVDP�'LY��
E�� 0,)$%��,QF��
F�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
G�� 7\OHU�3LSH��:DGH�'LY��
H�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
I�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$��������IRU�WUHQFK�GUDLQV��
��� 0DWHULDO���'XFWLOH�RU�JUD\�LURQ��
��� )ODQJH���$QFKRU��
��� &ODPSLQJ�'HYLFH���5HTXLUHG��
��� 2XWOHW���%RWWRP��
��� *UDWH�0DWHULDO���6WDLQOHVV�VWHHO��
��� *UDWH�)LQLVK���1RW�UHTXLUHG��
��� 7RS�/RDGLQJ�&ODVVLILFDWLRQ���([WUD�+HDY\�'XW\��
���� 7UDS�0DWHULDO���1RW�UHTXLUHG��
���� 7UDS�3DWWHUQ���1RW�UHTXLUHG��
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���� 7+528*+�3(1(75$7,21�),5(6723�$66(0%/,(6�

$�� 7KURXJK�3HQHWUDWLRQ�)LUHVWRS�$VVHPEOLHV��
�
��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�

IROORZLQJ��

D�� 3UR6HW�6\VWHPV�,QF��
E�� :DGH�,QF��
F�� -��5��6PLWK�&R��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������DVVHPEO\�RI�VOHHYH�DQG�VWDFN�ILWWLQJ�ZLWK�ILUHVWRSSLQJ�SOXJ��
��� 6L]H���6DPH�DV�FRQQHFWHG�VRLO��ZDVWH��RU�YHQW�VWDFN��
��� 6OHHYH���0ROGHG�39&�SODVWLF��RI�OHQJWK�WR�PDWFK�VODE�WKLFNQHVV�DQG�ZLWK�LQWHJUDO�QDLOLQJ�

IODQJH�RQ�RQH�HQG�IRU�LQVWDOODWLRQ�LQ�FDVW�LQ�SODFH�FRQFUHWH�VODEV��
��� 6WDFN�)LWWLQJ���$670�$����$���0��JUD\�LURQ��KXEOHVV�SDWWHUQ��Z\H�EUDQFK�ZLWK�QHRSUHQH�

2�ULQJ�DW�EDVH�DQG�JUD\�LURQ�SOXJ�LQ�WKHUPDO�UHOHDVH�KDUQHVV���,QFOXGH�39&�SURWHFWLYH�FDS�
IRU�SOXJ��

��� 6SHFLDO�&RDWLQJ���&RUURVLRQ�UHVLVWDQW�RQ�LQWHULRU�RI�ILWWLQJV��

���� *5($6(�,17(5&(37256�

$�� *UHDVH�,QWHUFHSWRUV��*,����

��� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�D�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� +LJKODQG�7DQN��
E�� 0,)$%��,QF��
F�� 6FKLHU�3URGXFWV�&RPSDQ\��
G�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
H�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
I�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��/LJKW�&RPPHUFLDO�2SHUDWLRQ��
J�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
K�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG�� �$60(�$���������� IRU� LQWHUFHSWLQJ�DQG� UHWDLQLQJ� IDWV��RLOV�� DQG�JUHDVHV� IURP�
IRRG�SUHSDUDWLRQ�ZDVWHZDWHU��

��� 3OXPELQJ�DQG�'UDLQDJH�,QVWLWXWH�6HDO���5HTXLUHG��
��� %RG\�0DWHULDO���6WHHO��
��� ,QWHULRU�/LQLQJ���&RUURVLRQ�UHVLVWDQW�HQDPHO��
��� ([WHULRU�&RDWLQJ���&RUURVLRQ�UHVLVWDQW�HQDPHO��
��� )ORZ�5DWH������JSP��
��� *UHDVH�5HWHQWLRQ�&DSDFLW\������JDOORQV��
��� ,QOHW�DQG�2XWOHW�6L]H�����LQFK��
���� (QG�&RQQHFWLRQV���+XE��
���� &OHDQRXW���,QWHJUDO��
���� 0RXQWLQJ���5HFHVVHG��IOXVK�ZLWK�IORRU��
���� )ORZ�&RQWURO�)LWWLQJ���5HTXLUHG��
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���� 2SHUDWLRQ���0DQXDO�FOHDQLQJ��

���� 2,/�,17(5&(37256�

$�� 2LO�,QWHUFHSWRUV��2:6����

��� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�WKH�SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�D�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� +LJKODQG�7DQN��
E�� 0,)$%��,QF��
F�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
G�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
H�� 2U�DSSURYHG�HTXDO��

��� 7\SH���)DFWRU\�IDEULFDWHG�LQWHUFHSWRU�IRU�VHSDUDWLQJ�DQG�UHPRYLQJ�RLO�IURP�ZDVWHZDWHU��
��� %RG\�0DWHULDO���6WHHO��
��� ,QWHULRU�/LQLQJ���&RUURVLRQ�UHVLVWDQW�HQDPHO��
��� ([WHULRU�&RDWLQJ���&RUURVLRQ�UHVLVWDQW�HQDPHO��
��� ,QOHW�DQG�2XWOHW�6L]H�����LQFK��
��� (QG�&RQQHFWLRQV���+XE��
��� 0RXQWLQJ���%HORZ�JUDGH��
��� )ORZ�&RQWURO�)LWWLQJ���1RW�UHTXLUHG��

3$57�����(;(&87,21�

���� ,167$//$7,21�

$�� ,QVWDOO� FOHDQRXWV� LQ�DERYHJURXQG�SLSLQJ�DQG�EXLOGLQJ�GUDLQ�SLSLQJ�DFFRUGLQJ� WR� WKH� IROORZLQJ��
XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� 6L]H�VDPH�DV�GUDLQDJH�SLSLQJ�XS�WR�136�����8VH�136���IRU�ODUJHU�GUDLQDJH�SLSLQJ�XQOHVV�
ODUJHU�FOHDQRXW�LV�LQGLFDWHG��

��� /RFDWH�DW�HDFK�FKDQJH�LQ�GLUHFWLRQ�RI�SLSLQJ�JUHDWHU�WKDQ����GHJUHHV��
��� /RFDWH� DW�PLQLPXP� LQWHUYDOV� RI� ��� IHHW� IRU� SLSLQJ�136��� DQG� VPDOOHU� DQG����� IHHW� IRU�

ODUJHU�SLSLQJ��
��� /RFDWH�DW�EDVH�RI�HDFK�YHUWLFDO�VRLO�DQG�ZDVWH�VWDFN��

%�� )RU� IORRU� FOHDQRXWV� IRU� SLSLQJ� EHORZ� IORRUV�� LQVWDOO� FOHDQRXW� GHFN� SODWHV� ZLWK� WRS� IOXVK� ZLWK�
ILQLVKHG�IORRU��

&�� )RU� FOHDQRXWV� ORFDWHG� LQ� FRQFHDOHG� SLSLQJ�� LQVWDOO� FOHDQRXW� ZDOO� DFFHVV� FRYHUV�� RI� W\SHV�
LQGLFDWHG��ZLWK�IUDPH�DQG�FRYHU�IOXVK�ZLWK�ILQLVKHG�ZDOO��

'�� ,QVWDOO�IORRU�GUDLQV�DW�ORZ�SRLQWV�RI�VXUIDFH�DUHDV�WR�EH�GUDLQHG���6HW�JUDWHV�RI�GUDLQV�IOXVK�ZLWK�
ILQLVKHG�IORRU��XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� 3RVLWLRQ�IORRU�GUDLQV�IRU�HDV\�DFFHVV�DQG�PDLQWHQDQFH��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

6$1,7$5<�:$67(�3,3,1*�63(&,$/7,(6 ������ � �

��� 6HW� IORRU� GUDLQV� EHORZ� HOHYDWLRQ� RI� VXUURXQGLQJ� ILQLVKHG� IORRU� WR� DOORZ� IORRU� GUDLQDJH���
6HW�ZLWK�JUDWHV�GHSUHVVHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�GUDLQDJH�DUHD�UDGLL��

D�� 5DGLXV�����,QFKHV�RU�/HVV���(TXLYDOHQW�WR���SHUFHQW�VORSH��EXW�QRW�OHVV�WKDQ�����LQFK�
WRWDO�GHSUHVVLRQ��

E�� 5DGLXV�����WR����,QFKHV���(TXLYDOHQW�WR���SHUFHQW�VORSH��
F�� 5DGLXV�����,QFKHV�RU�/DUJHU���(TXLYDOHQW�WR���SHUFHQW�VORSH��EXW�QRW�JUHDWHU�WKDQ���

LQFK�WRWDO�GHSUHVVLRQ��

��� ,QVWDOO� IORRU�GUDLQ� IODVKLQJ� FROODU� RU� IODQJH� VR� QR� OHDNDJH� RFFXUV� EHWZHHQ� GUDLQ� DQG�
DGMRLQLQJ�IORRULQJ���0DLQWDLQ�LQWHJULW\�RI�ZDWHUSURRI�PHPEUDQHV�ZKHUH�SHQHWUDWHG��

��� ,QVWDOO� LQGLYLGXDO� WUDSV� IRU� IORRU� GUDLQV� FRQQHFWHG� WR� VDQLWDU\� EXLOGLQJ� GUDLQ�� XQOHVV�
RWKHUZLVH�LQGLFDWHG��

(�� ,QVWDOO�WUHQFK�GUDLQV�DW�ORZ�SRLQWV�RI�VXUIDFH�DUHDV�WR�EH�GUDLQHG���6HW�JUDWHV�RI�GUDLQV�IOXVK�ZLWK�
ILQLVKHG�VXUIDFH��XQOHVV�RWKHUZLVH�LQGLFDWHG��

)�� ,QVWDOO� WKURXJK�SHQHWUDWLRQ� ILUHVWRS� DVVHPEOLHV� LQ� SODVWLF� FRQGXFWRUV� DQG� VWDFNV� DW� IORRU�
SHQHWUDWLRQV��

*�� ,QVWDOO� JUHDVH� LQWHUFHSWRUV�� LQFOXGLQJ� WUDSSLQJ�� YHQWLQJ�� DQG� IORZ�FRQWURO� ILWWLQJ�� DFFRUGLQJ� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�DQG�ZLWK�FOHDU�VSDFH�IRU�VHUYLFLQJ��

��� )OXVK�ZLWK�)ORRU�,QVWDOODWLRQ�� �6HW�XQLW�DQG�H[WHQVLRQ�� LI�UHTXLUHG��ZLWK�FRYHU�IOXVK�ZLWK�
ILQLVKHG�IORRU��

��� ,QVWDOO�FOHDQRXW� LPPHGLDWHO\�GRZQVWUHDP�IURP�LQWHUFHSWRUV�QRW�KDYLQJ� LQWHJUDO�FOHDQRXW�
RQ�RXWOHW��

+�� ,QVWDOO� RLO� LQWHUFHSWRUV�� LQFOXGLQJ� WUDSSLQJ�� YHQWLQJ�� DQG� IORZ�FRQWURO� ILWWLQJ�� DFFRUGLQJ� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�DQG�ZLWK�FOHDU�VSDFH�IRU�VHUYLFLQJ���

���� &211(&7,216�

$�� 3LSLQJ�LQVWDOODWLRQ�UHTXLUHPHQWV�DUH�VSHFLILHG�LQ�RWKHU�'LYLVLRQ����6HFWLRQV���'UDZLQJV�LQGLFDWH�
JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

%�� ,QVWDOO�SLSLQJ�DGMDFHQW�WR�HTXLSPHQW�WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

&�� )2*�'LVSRVDO�6\VWHPV���&RQQHFW�LQOHW�DQG�RXWOHW�WR�XQLW��FRQQHFW�IORZ�FRQWURO�ILWWLQJ�DQG�IUHVK�
DLU�LQOHW�SLSLQJ�WR�XQLW�LQOHW�SLSLQJ��DQG�FRQQHFW�YHQW�SLSLQJ�EHWZHHQ�WUDS�DQG�PHGLD�FKDPEHU���
&RQQHFW�HOHFWULFDO�SRZHU��

'�� *UHDVH�,QWHUFHSWRUV���&RQQHFW�LQOHW�DQG�RXWOHW�WR�XQLW��DQG�FRQQHFW�IORZ�FRQWURO�ILWWLQJ�DQG�YHQW�
WR�XQLW�LQOHW�SLSLQJ���,QVWDOO�YDOYH�RQ�RXWOHW�RI�DXWRPDWLF�GUDZRII�W\SH�XQLW��

(�� *UHDVH� 5HPRYDO� 'HYLFHV�� � &RQQHFW� FRQWUROV�� HOHFWULFDO� SRZHU�� IDFWRU\�IXUQLVKHG� DFFHVVRULHV��
DQG�LQOHW��RXWOHW��DQG�YHQW�SLSLQJ�WR�XQLW��

)�� 2LO� ,QWHUFHSWRUV�� �&RQQHFW� LQOHW�� RXWOHW�� YHQW�� DQG�JUDYLW\�GUDZRII�SLSLQJ� WR�XQLW�� IORZ�FRQWURO�
ILWWLQJ�DQG�YHQW�WR�XQLW�LQOHW�SLSLQJ��DQG�JUDYLW\�GUDZRII�DQG�VXFWLRQ�SLSLQJ�WR�RLO�VWRUDJH�WDQN��
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*�� *URXQG� HTXLSPHQW� DFFRUGLQJ� WR� 'LYLVLRQ���� 6HFWLRQ� �*URXQGLQJ� DQG� %RQGLQJ� IRU� (OHFWULFDO�
6\VWHPV���

���� /$%(/,1*�$1'�,'(17,)<,1*�

$�� (TXLSPHQW�1DPHSODWHV� DQG� 6LJQV�� � ,QVWDOO� HQJUDYHG� SODVWLF�ODPLQDWH� HTXLSPHQW� QDPHSODWH� RU�
VLJQ�RQ�RU�QHDU�HDFK�RI�WKH�IROORZLQJ��

��� *UHDVH�LQWHUFHSWRUV��
��� 2LO�LQWHUFHSWRUV��

%�� 'LVWLQJXLVK�DPRQJ�PXOWLSOH�XQLWV��LQIRUP�RSHUDWRU�RI�RSHUDWLRQDO�UHTXLUHPHQWV�� LQGLFDWH�VDIHW\�
DQG� HPHUJHQF\� SUHFDXWLRQV�� DQG� ZDUQ� RI� KD]DUGV� DQG� LPSURSHU� RSHUDWLRQV�� LQ� DGGLWLRQ� WR�
LGHQWLI\LQJ�XQLW���1DPHSODWHV�DQG�VLJQV�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�
3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

���� ),(/'�48$/,7<�&21752/�

$�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV�DQG�SUHSDUH�WHVW�UHSRUWV��

��� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW� ILHOG�DVVHPEOHG� JUHDVH� UHPRYDO� GHYLFHV� DQG� WKHLU� LQVWDOODWLRQ�� LQFOXGLQJ� SLSLQJ�
DQG�HOHFWULFDO�FRQQHFWLRQV��DQG�WR�DVVLVW�LQ�WHVWLQJ��

%�� 7HVWV�DQG�,QVSHFWLRQV��

��� /HDN�7HVW�� �$IWHU� LQVWDOODWLRQ��FKDUJH�V\VWHP�DQG�WHVW� IRU� OHDNV�� �5HSDLU� OHDNV�DQG�UHWHVW�
XQWLO�QR�OHDNV�H[LVW��

��� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�
HTXLSPHQW��

���� 3527(&7,21�

$�� 3URWHFW�GUDLQV�GXULQJ�UHPDLQGHU�RI�FRQVWUXFWLRQ�SHULRG�WR�DYRLG�FORJJLQJ�ZLWK�GLUW�RU�GHEULV�DQG�
WR�SUHYHQW�GDPDJH�IURP�WUDIILF�RU�FRQVWUXFWLRQ�ZRUN��

%�� 3ODFH�SOXJV�LQ�HQGV�RI�XQFRPSOHWHG�SLSLQJ�DW�HQG�RI�HDFK�GD\�RU�ZKHQ�ZRUN�VWRSV��

���� '(021675$7,21�

$�� (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� WUDLQ�2ZQHU
V�PDLQWHQDQFH�SHUVRQQHO� WR�
DGMXVW��RSHUDWH��DQG�PDLQWDLQ�JUHDVH�UHPRYDO�GHYLFHV��

(1'�2)�6(&7,21��������
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6(&7,21����������67250�'5$,1$*(�3,3,1*�63(&,$/7,(6�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 5RRI�GUDLQV��
��� &OHDQRXWV��
��� 7KURXJK�SHQHWUDWLRQ�ILUHVWRS�DVVHPEOLHV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

���� 48$/,7<�$6685$1&(�

$�� 'UDLQDJH� SLSLQJ� VSHFLDOWLHV� VKDOO� EHDU� ODEHO�� VWDPS�� RU� RWKHU� PDUNLQJV� RI� VSHFLILHG� WHVWLQJ�
DJHQF\��

3$57�����352'8&76�

���� 0(7$/�522)�'5$,16�

$�� &DVW�,URQ��/DUJH�6XPS��*HQHUDO�3XUSRVH�5RRI�'UDLQV��5'�2'��

��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� -RVDP�&RPSDQ\��
E�� 0DUDWKRQ�5RRILQJ�3URGXFWV��
F�� 0,)$%��,QF��
G�� 6PLWK��-D\�5��0IJ��&R��
H�� 7\OHU�3LSH��
I�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
J�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
K�� 2U�DSSURYHG�HTXDO��
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��� 6WDQGDUG���$60(�$���������IRU�JHQHUDO�SXUSRVH�URRI�GUDLQV��
��� %RG\�0DWHULDO���&DVW�LURQ��
��� 'LPHQVLRQ�RI�%RG\���1RPLQDO����LQFK�GLDPHWHU��
��� &RPELQDWLRQ�)ODVKLQJ�5LQJ�DQG�*UDYHO�6WRS���1RW�UHTXLUHG��
��� )ORZ�&RQWURO�:HLUV���1RW�UHTXLUHG��
��� 2XWOHW���%RWWRP��
��� ([WHQVLRQ�&ROODUV���1RW�UHTXLUHG��
��� 8QGHUGHFN�&ODPS���5HTXLUHG��
���� ([SDQVLRQ�-RLQW���1RW�UHTXLUHG��
���� 6XPS�5HFHLYHU�3ODWH���1RW�UHTXLUHG��
���� 'RPH�0DWHULDO���&DVW�LURQ��
���� 3HUIRUDWHG�*UDYHO�*XDUG���1RW�UHTXLUHG��
���� 9DQGDO�3URRI�'RPH���1RW�UHTXLUHG�
���� :DWHU�'DP���1RW�UHTXLUHG��

���� &/($12876�

$�� ([SRVHG�0HWDO�&OHDQRXWV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
E�� -RVDP�&RPSDQ\��-RVDP�'LY��
F�� 7\OHU�3LSH��:DGH�'LY��
G�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
H�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
I�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$��������0�IRU�FDVW�LURQ�IRU�FOHDQRXW�WHVW�WHH��
��� 6L]H���6DPH�DV�FRQQHFWHG�GUDLQDJH�SLSLQJ�
��� %RG\� 0DWHULDO�� � +XEOHVV�� FDVW�LURQ� VRLO� SLSH� WHVW� WHH� DV� UHTXLUHG� WR� PDWFK� FRQQHFWHG�

SLSLQJ��
��� &ORVXUH���&RXQWHUVXQN�SOXJ��
��� &ORVXUH�3OXJ�6L]H���6DPH�DV�RU�QRW�PRUH�WKDQ�RQH�VL]H�VPDOOHU�WKDQ�FOHDQRXW�VL]H��

%�� 0HWDO�)ORRU�&OHDQRXWV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 6PLWK��-D\�5��0IJ��&R���'LYLVLRQ�RI�6PLWK�,QGXVWULHV��,QF��
E�� -RVDP�&RPSDQ\��-RVDP�'LY��
F�� 7\OHU�3LSH��:DGH�'LY��
G�� :DWWV�'UDLQDJH�3URGXFWV�,QF��
H�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
I�� -RVDP�&RPSDQ\��-RVDP�'LY��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$��������0�IRU�DGMXVWDEOH�KRXVLQJ�FOHDQRXW��
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��� 6L]H���6DPH�DV�FRQQHFWHG�EUDQFK��
��� 7\SH���$GMXVWDEOH�KRXVLQJ��
��� %RG\�RU�)HUUXOH���&DVW�LURQ��
��� 6L]H���6DPH�DV�FRQQHFWHG�EUDQFK��
��� +RXVLQJ���6WDLQOHVV�VWHHO��
��� &ORVXUH���6WDLQOHVV�VWHHO�ZLWK�VHDO��
��� 5LVHU���6WDLQOHVV�VWHHO�GUDLQDJH�SLSH�ILWWLQJ�WR�FOHDQRXW��

&�� :DOO�&OHDQRXWV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� -RVDP�&RPSDQ\��
E�� 0,)$%��,QF��
F�� 6PLWK��-D\�5��0IJ��&R��
G�� 7\OHU�3LSH��
H�� :DWWV�:DWHU�7HFKQRORJLHV��,QF��
I�� =XUQ�3OXPELQJ�3URGXFWV�*URXS��6SHFLILFDWLRQ�'UDLQDJH�2SHUDWLRQ��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$60(�$��������0��IRU�FOHDQRXWV���,QFOXGH�ZDOO�DFFHVV��
��� 6L]H���6DPH�DV�FRQQHFWHG�GUDLQDJH�SLSLQJ��
��� %RG\� 0DWHULDO�� � +XEOHVV�� FDVW�LURQ� VRLO�SLSH� WHVW� WHH� DV� UHTXLUHG� WR� PDWFK� FRQQHFWHG�

SLSLQJ��
��� &ORVXUH���'ULOOHG�DQG�WKUHDGHG�SOXJ��
��� &ORVXUH�3OXJ�6L]H���6DPH�DV�RU�QRW�PRUH�WKDQ�RQH�VL]H�VPDOOHU�WKDQ�FOHDQRXW�VL]H��
��� :DOO�$FFHVV���5RXQG��IODW��FKURPH�SODWHG�EUDVV�RU�VWDLQOHVV�VWHHO�FRYHU�SODWH�ZLWK�VFUHZ��
��� :DOO�$FFHVV���5RXQG��VWDLQOHVV�VWHHO�ZDOO�LQVWDOODWLRQ�IUDPH�DQG�FRYHU��

���� 7+528*+�3(1(75$7,21�),5(6723�$66(0%/,(6�

$�� 7KURXJK�3HQHWUDWLRQ�)LUHVWRS�$VVHPEOLHV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� 3UR6HW�6\VWHPV�,QF��
E�� -��5��6PLWK�&R��
F�� :DGH�,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���8/������DVVHPEO\�RI�VOHHYH�DQG�VWDFN�ILWWLQJ�ZLWK�ILUHVWRSSLQJ�SOXJ��
��� 6L]H���6DPH�DV�FRQQHFWHG�VRLO��ZDVWH��RU�YHQW�VWDFN��
��� 6OHHYH���0ROGHG�39&�SODVWLF��RI�OHQJWK�WR�PDWFK�VODE�WKLFNQHVV�DQG�ZLWK�LQWHJUDO�QDLOLQJ�

IODQJH�RQ�RQH�HQG�IRU�LQVWDOODWLRQ�LQ�FDVW�LQ�SODFH�FRQFUHWH�VODEV��
��� 6WDFN�)LWWLQJ���$670�$����$���0��JUD\�LURQ��KXEOHVV�SDWWHUQ��Z\H�EUDQFK�ZLWK�QHRSUHQH�

2�ULQJ�DW�EDVH�DQG�JUD\�LURQ�SOXJ�LQ�WKHUPDO�UHOHDVH�KDUQHVV���,QFOXGH�39&�SURWHFWLYH�FDS�
IRU�SOXJ��

��� 6SHFLDO�&RDWLQJ���&RUURVLRQ�UHVLVWDQW�RQ�LQWHULRU�RI�ILWWLQJV��
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3$57�����(;(&87,21�

���� ,167$//$7,21�

$�� ,QVWDOO� URRI� GUDLQV� DW� ORZ� SRLQWV� RI� URRI� DUHDV� DFFRUGLQJ� WR� URRI� PHPEUDQH� PDQXIDFWXUHU
V�
ZULWWHQ�LQVWDOODWLRQ�LQVWUXFWLRQV���5RRILQJ�PDWHULDOV�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQV��

��� ,QVWDOO� IODVKLQJ� FROODU� RU� IODQJH� RI� URRI� GUDLQ� WR� SUHYHQW� OHDNDJH� EHWZHHQ� GUDLQ� DQG�
DGMRLQLQJ�URRILQJ���0DLQWDLQ�LQWHJULW\�RI�ZDWHUSURRI�PHPEUDQHV�ZKHUH�SHQHWUDWHG��

��� ,QVWDOO�H[SDQVLRQ�MRLQWV��LI�LQGLFDWHG��LQ�URRI�GUDLQ�RXWOHWV��
��� 3RVLWLRQ�URRI�GUDLQV�IRU�HDV\�DFFHVV�DQG�PDLQWHQDQFH��

%�� ,QVWDOO� GRZQVSRXW� DGDSWHUV� RQ� RXWOHW� RI� EDFN�RXWOHW� SDUDSHW� URRI� GUDLQV� DQG� FRQQHFW� WR� VKHHW�
PHWDO�GRZQVSRXWV��

&�� ,QVWDOO�FRQGXFWRU�QR]]OHV�DW�H[SRVHG�ERWWRP�RI�FRQGXFWRUV�ZKHUH�WKH\�VSLOO�RQWR�JUDGH��

'�� ,QVWDOO� FOHDQRXWV� LQ� DERYHJURXQG� SLSLQJ� DQG� EXLOGLQJ� GUDLQ� SLSLQJ� DFFRUGLQJ� WR� WKH� IROORZLQJ�
LQVWUXFWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG��

��� 8VH� FOHDQRXWV� WKH� VDPH� VL]H� DV� GUDLQDJH� SLSLQJ� XS� WR� 136���� � 8VH� 136��� IRU� ODUJHU�
GUDLQDJH�SLSLQJ�XQOHVV�ODUJHU�FOHDQRXW�LV�LQGLFDWHG��

��� /RFDWH�FOHDQRXWV�DW�HDFK�FKDQJH�LQ�GLUHFWLRQ�RI�SLSLQJ�JUHDWHU�WKDQ����GHJUHHV��
��� /RFDWH�FOHDQRXWV�DW�PLQLPXP�LQWHUYDOV�RI����IHHW�IRU�SLSLQJ�136���DQG�VPDOOHU�DQG�����

IHHW�IRU�ODUJHU�SLSLQJ��
��� /RFDWH�FOHDQRXWV�DW�EDVH�RI�HDFK�YHUWLFDO�VRLO�DQG�ZDVWH�VWDFN��

(�� )RU� IORRU� FOHDQRXWV� IRU� SLSLQJ� EHORZ� IORRUV�� LQVWDOO� FOHDQRXW� GHFN� SODWHV� ZLWK� WRS� IOXVK� ZLWK�
ILQLVKHG�IORRU��

)�� )RU� FOHDQRXWV� ORFDWHG� LQ� FRQFHDOHG� SLSLQJ�� LQVWDOO� FOHDQRXW� ZDOO� DFFHVV� FRYHUV�� RI� W\SHV�
LQGLFDWHG��ZLWK�IUDPH�DQG�FRYHU�IOXVK�ZLWK�ILQLVKHG�ZDOO��

*�� ,QVWDOO�KRUL]RQWDO�EDFNZDWHU�YDOYHV�LQ�IORRU�ZLWK�FRYHU�IOXVK�ZLWK�IORRU��

+�� ,QVWDOO�GUDLQ�RXWOHW�EDFNZDWHU�YDOYHV�LQ�RXWOHW�RI�GUDLQV��

,�� ,QVWDOO�WHVW�WHHV�LQ�YHUWLFDO�FRQGXFWRUV�DQG�QHDU�IORRU��

-�� ,QVWDOO�ZDOO�FOHDQRXWV�LQ�YHUWLFDO�FRQGXFWRUV���,QVWDOO�DFFHVV�GRRU�LQ�ZDOO�LI�LQGLFDWHG��

.�� ,QVWDOO�WUHQFK�GUDLQV�DW�ORZ�SRLQWV�RI�VXUIDFH�DUHDV�WR�EH�GUDLQHG���6HW�JUDWHV�RI�GUDLQV�IOXVK�ZLWK�
ILQLVKHG�VXUIDFH�XQOHVV�RWKHUZLVH�LQGLFDWHG��

/�� $VVHPEOH� FKDQQHO� GUDLQDJH� V\VWHP� FRPSRQHQWV� DFFRUGLQJ� WR� PDQXIDFWXUHU
V� ZULWWHQ�
LQVWUXFWLRQV���,QVWDOO�RQ�VXSSRUW�GHYLFHV�VR�WKDW�WRS�ZLOO�EH�IOXVK�ZLWK�DGMDFHQW�VXUIDFH��

0�� ,QVWDOO� WKURXJK�SHQHWUDWLRQ� ILUHVWRS� DVVHPEOLHV� LQ� SODVWLF� FRQGXFWRUV� DW� FRQFUHWH� IORRU�
SHQHWUDWLRQV��
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1�� ,QVWDOO� VOHHYH� IODVKLQJ� GHYLFH� ZLWK� HDFK� FRQGXFWRU� SDVVLQJ� WKURXJK� IORRUV� ZLWK� ZDWHUSURRI�
PHPEUDQH��

���� &211(&7,216�

$�� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� SLSLQJ� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQV�� � 'UDZLQJV� LQGLFDWH�
JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

���� 3527(&7,21�

$�� 3URWHFW�GUDLQV�GXULQJ�UHPDLQGHU�RI�FRQVWUXFWLRQ�SHULRG�WR�DYRLG�FORJJLQJ�ZLWK�GLUW�RU�GHEULV�DQG�
WR�SUHYHQW�GDPDJH�IURP�WUDIILF�RU�FRQVWUXFWLRQ�ZRUN��

%�� 3ODFH�SOXJV�LQ�HQGV�RI�XQFRPSOHWHG�SLSLQJ�DW�HQG�RI�HDFK�GD\�RU�ZKHQ�ZRUN�VWRSV��

(1'�2)�6(&7,21��������
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6(&7,21����������6803�38036�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� 6XEPHUVLEOH�VXPS�SXPSV��

%�� 5HODWHG�6HFWLRQ��

��� 'LYLVLRQ����6HFWLRQ��&RPPRQ�0RWRU�5HTXLUHPHQWV�IRU�3OXPELQJ�(TXLSPHQW��IRU�PRWRU�
UHTXLUHPHQWV��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW� 'DWD�� � )RU� HDFK� W\SH� RI� SURGXFW� LQGLFDWHG�� � ,QFOXGH� FRQVWUXFWLRQ� GHWDLOV�� PDWHULDO�
GHVFULSWLRQV�� GLPHQVLRQV� RI� LQGLYLGXDO� FRPSRQHQWV� DQG� SURILOHV�� UDWHG� FDSDFLWLHV�� RSHUDWLQJ�
FKDUDFWHULVWLFV��HOHFWULFDO�FKDUDFWHULVWLFV��DQG�IXUQLVKHG�VSHFLDOWLHV�DQG�DFFHVVRULHV��

%�� :LULQJ�'LDJUDPV���)RU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� 'DWD�� � )RU� SXPSV� DQG� FRQWUROV�� WR� LQFOXGH� LQ� RSHUDWLRQ� DQG�
PDLQWHQDQFH�PDQXDOV��

���� 48$/,7<�$6685$1&(�

$�� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

%�� 8/�&RPSOLDQFH���&RPSO\�ZLWK�8/�����IRU�PRWRU�RSHUDWHG�ZDWHU�SXPSV��

���� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$�� 5HWDLQ�VKLSSLQJ�IODQJH�SURWHFWLYH�FRYHUV�DQG�SURWHFWLYH�FRDWLQJV�GXULQJ�VWRUDJH��
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%�� 3URWHFW�EHDULQJV�DQG�FRXSOLQJV�DJDLQVW�GDPDJH��

&�� &RPSO\�ZLWK�SXPS�PDQXIDFWXUHU
V�ZULWWHQ�ULJJLQJ�LQVWUXFWLRQV�IRU�KDQGOLQJ��

3$57�����352'8&76�

���� 68%0(56,%/(�6803�38036�

$�� 6XEPHUVLEOH��)L[HG�3RVLWLRQ��6LQJOH�6HDO�6XPS�3XPSV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ� DYDLODEOH�PDQXIDFWXUHUV� RIIHULQJ� SURGXFWV� WKDW� PD\� EH� LQFRUSRUDWHG� LQWR� WKH�
:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

D�� 6WDQFRU��,QF��
E�� /LEHUW\�3XPSV��
F�� :HLO�SXPS�&RPSDQ\��,QF��
G�� 2U�DSSURYHG�HTXDO��

��� 7KH� FRQWUDFWRU� VKDOO� IXUQLVK� DQG� LQVWDOO� D�6WDQFRU� 0RGHO� 6(����(/9� FRPSOHWH�SXPS�
DQG�2LO�0LQGHU��FRQWURO�V\VWHP��RU�$SSURYHG�(TXDO�� IRU�HDFK�HOHYDWRU� SLW��DV�VKRZQ�RQ�
WKH�GUDZLQJV��� 7KH� SXPSLQJ� V\VWHP� VKDOO�EH�FDSDEOH� RI�SXPSLQJ� ZDWHU�ZKLOH�FRQWDLQ�
LQJ� RLO��7KH�SXPS� DQG�RLO�VHQVRU� WHFKQRORJ\� FRQWURO� V\VWHP�PXVW� FRPSO\�ZLWK�$60(�
�����VWDQGDUGV��7KH�V\VWHP� VKDOO� IXQFWLRQ� DXWRPDWLFDOO\� DQG� VKDOO�SURYLGH� D�ORFDO� DXGL�
EOH� DODUP� ZLWK� VLOHQFH� VZLWFK� DQG� /('� LQGLFDWRU� OLJKWV� IRU� ($&+� RI� WKH� IROORZLQJ�
HYHQWV� D�� WKH� SUHVHQFH� RI� RLO� LQ� WKH� VXPS� ZKHQ� WKH� SXPS�LV� VLJQDOHG� WR� UXQ�� E�� KLJK�
OLTXLG� LQ�WKH�VXPS��F��KLJK� DPSV�RU�D�ORFNHG� URWRU�PRWRU�FRQGLWLRQ�� G��HOHFWULFDO� SRZHU�
WR� WKH�SDQHO�DQG�H��SXPS� DFWLYDWLRQ��� $Q�DODUP� WKDW�VRXQGV� RQO\� LQ�WKH�HYHQW� RI�D�KLJK�
OLTXLG� OHYHO� FRQGLWLRQ� DQG�RU� RLO�GHWHFWHG� LQ� WKH�SLW� VKDOO� QRW� EH� FRQVLGHUHG� HTXDO� DQG�
ZLOO�QRW�EH�DFFHSWHG���� 3URYLGH� GU\�FRQWDFWV�IRU�UHPRWH�PRQLWRULQJ� RI�RLO�GHWHFWHG��KLJK�
ZDWHU� DODUP�� DQG� KLJK� DPSHUDJH�PRWRU� RYHUORDG� DOHUW�� 7KH� 2LO� 0RQLWRULQJ� &RQWURO�
6\VWHP� VKDOO�KDYH�D�PLQLPXP� RI����\HDUV�RI�SURYHQ� UHOLDELOLW\��

��� 7KH� VXPS� SXPS� VKDOO�PHHW�8/����� VWDQGDUGV� DQG� VKDOO� LQFOXGH�WKHUPDO� DQG� RYHUORDG�
SURWHFWLRQ�� � 7KH� PRWRU� VKDOO� EH� FDSDEOH� RI� RSHUDWLQJ� FRQWLQXRXVO\� RU� LQWHUPLWWHQWO\��
7KH�PRWRU� KRXVLQJ� DQG� IDVWHQLQJ� EROWV� VKDOO� EH�FRQVWUXFWHG� RI�����6WDLQOHVV� 6WHHO�DQG�
WKH�PHFKDQLFDO� VHDOV� VKDOO� EH� KRXVHG� LQ�D� VHSDUDWH� RLO�ILOOHG� FRPSDUWPHQW��7KH� SXPS�
VKDOO� KDYH� D�VHPL�RSHQ� QRQ�FORJJLQJ� 9RUWH[� LPSHOOHU�� DQG� VKDOO� EH�GHVLJQHG� IRU� IORRU�
PRXQWLQJ� FRPSOHWH�ZLWK�VXSSRUW� OHJV��

��� 6XPS� SXPSV� IRU� K\GUDXOLF� HOHYDWRU� SLWV� VKDOO� LQFOXGH� 6ROLG� 6WDWH� 2LO�0LQGHU��FRQWURO�
V\VWHP��DSSURYHG� WR�8/���� VWDQGDUGV�DQG� KRXVHG� LQ�D�JDVNHWHG� 1(0$��;�HQFORVXUH�
ZLWK� DQ� ��SLQ� WZLVW�ORFN�ZDWHUSURRI� HOHFWULFDO� UHFHSWDFOH�� � 7KH� FRQWURO� SDQHO� VKDOO� LQ�
FOXGH� D�ILHOG� DGMXVWDEOH�VZLWFK�ZLWK�YDULDEOH� VHQVLWLYLW\� VHWWLQJV� IRU� RLO�ZLWK�D�VHSDUDWH�
RYHU�FXUUHQW� UHOD\� DQG� ILHOG� DGMXVWDEOH� PRWRU� RYHUORDG� KHDWHU� ZLWK� DQ� RSWLRQDO� DXWR�
PDWLF� RU�PDQXDO�UHVHW� EXWWRQ��� 7KH�IDFWRU\� LQVWDOOHG�2LO�6HQVRU�SUREH� GHWHFWLRQ� V\VWHP�
PXVW� EH� KHUPHWLFDOO\� VHDOHG�� KHDY\� GXW\�� 6WDLQOHVV� 6WHHO� ZLWK� ORZ� YROWDJH� VHOI�
FOHDQLQJ�WHFKQRORJ\��� 7KH� RLO� VHQVRU� SUREH� YROWDJH� VKDOO� QRW� H[FHHG� ���PLOOLYROWV� '&�
XQWLO� LW� FRPHV� LQ� FRQWDFW� ZLWK� ZDWHU�� DW�ZKLFK� SRLQW� WKH� RLO� VHQVRU� UHWXUQV� WR� 69'&����
7KH� ORZ� ��� PLOOLYROW� '&� LQSXW� VKDOO� UHGXFH� WKH� SRWHQWLDO� ILHOG� DQG� VXEVHTXHQW� PHWDO�
LRQ�H[FKDQJH�� SUHYHQWLQJ� EXLOG� XS�RI�IRUHLJQ�PDWWHU� RQ�WKH�SUREH� VXUIDFH��� 2LO�VHQVLQJ�
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V\VWHPV� XVLQJ� RSWLFDO� OHQVHV� VXEMHFW� WR� GLUW� FRQWDPLQDWLRQ� DQG� IDOVH� DODUPV� DUH� QRW�
FRQVLGHUHG� HTXDO�� � 7KH� SXPS� FRQWURO� IORDW� DQG� RLO� VHQVLQJ� SUREH� DUH� WR� EH� IDFWRU\�
PRXQWHG� RQ�WKH�SXPS�DQG�IDFWRU\� WHVWHG��� 3LSH�GLVFKDUJH�PRXQWHG� SXPS�IORDWV� DQG�RLO�
VHQVRUV� DUH�QRW�FRQVLGHUHG� HTXDO��7KH�FRQWURO� SDQHO�VKDOO� KDYH� D�KLJK�GHFLEHO� ZDUQLQJ�
KRUQ�ZLWK�LOOXPLQDWHG� UHG�OLJKW�FRPSOHWH�ZLWK�DODUP� VLOHQFLQJ� VZLWFK��

��� 7KH� VXPS� SXPS� FRQWURO� V\VWHP� VKDOO� LQFOXGH� GXDO� IORDW� VZLWFKHV� IRU� SXPS� DFWLYD�
WLRQ� DQG� KLJK�ZDWHU�DODUP�� ZLWK� WKH� KLJK� ZDWHU� DODUP� IORDW� DOVR� DFWLQJ� DV� D� UHGXQGDQW�
SXPS� UXQ� �RQ��IORDW� LQ�WKH� HYHQW� RI� WKH�SULPDU\� SXPS� UXQ� IORDW� EHLQJ� LQFDSDFLWDWHG�� D�
FOHDUO\�PDUNHG� WHUPLQDO� ERDUG� ZLWK� UHPRWH� PRQLWRULQJ� FRQWDFWV� IRU�FRQQHFWLRQ� WR� WKH�
%06��� 3URYLGH� D�VROLG� VWDWH�SXVK� WR� WHVW� VZLWFK� WR�SHUIRUP� DOO�SXPS� DQG� FRQWURO�GLDJ�
QRVWLF� WHVWV��

��� 3URYLGH� D�IDFWRU\�SUHZLUHG� 1(0$��;�MXQFWLRQ� ER[�ZLWK���SLQ� WZLVW�ORFN� HOHFWULFDO�UH�
FHSWDFOH� DQG� ��
� RI� KHDY\� GXW\� ��SLQ� PDWLQJ� FDEOH�� � 3URYLGH� DV� UHTXLUHG� E\� SURMHFW�
FRQGLWLRQV� FRQQHFWLQJ� FDEOH� LQ� ��
� OHQJWKV� ZLWK� ��SLQ� TXLFN� FRQQHFWV� RQ�HDFK� HQG� WR�
FRQQHFW� WKH�MXQFWLRQ�ER[�WR� WKH�FRQWURO� SDQHO���7RWDO� FDEOH� OHQJWK�VKDOO�QRW�H[FHHG� ����
IHHW�� � 3URYLGH� IDFWRU\� KDUG� ZLULQJ� RI� SXPS�� RLO� SUREH� DQG� IORDWV� LQWR� WKH� 1(0$� �;�
MXQFWLRQ�ER[��� $OO�FDEOHV� EHWZHHQ� WKH�SXPS�DQG� MXQFWLRQ�ER[�VKDOO� EH���
�ORQJ�DQG� WKH�
HOHFWULFDO� FDEOH� DQG�SOXJ�IURP�WKH�FRQWURO�SDQHO�VKDOO�EH��
�ORQJ��

��� 7KH� FRQWURO� XQLW�� SXPS�� IORDWV� DQG� VHQVRU� SUREH� VKDOO� EH� IDFWRU\� DVVHPEOHG� DV� D�
FRPSOHWH�� UHDG\� WR� XVH� V\VWHP� DQG� VKDOO� EH� WHVWHG�� DSSURYHG� DQG� ODEHOHG�� IRU� WKH�
LQWHQGHG� SXUSRVH� DV� D� V\VWHP�� E\� D� QDWLRQDOO\� UHFRJQL]HG� WHVWLQJ� ODERUDWRU\� VXFK� DV�
(17(/$��

���� 027256�

$�� &RPSO\� ZLWK� 1(0$� GHVLJQDWLRQ�� WHPSHUDWXUH� UDWLQJ�� VHUYLFH� IDFWRU�� HQFORVXUH� W\SH�� DQG�
HIILFLHQF\� UHTXLUHPHQWV� IRU� PRWRUV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �&RPPRQ� 0RWRU�
5HTXLUHPHQWV�IRU�(TXLSPHQW���

��� 0RWRU�6L]HV���0LQLPXP�VL]H�DV�LQGLFDWHG���,I�QRW�LQGLFDWHG��ODUJH�HQRXJK�VR�GULYHQ�ORDG�
ZLOO�QRW�UHTXLUH�PRWRU�WR�RSHUDWH�LQ�VHUYLFH�IDFWRU�UDQJH�DERYH������

��� &RQWUROOHUV�� (OHFWULFDO� 'HYLFHV�� DQG�:LULQJ�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� HOHFWULFDO�
GHYLFHV�DQG�FRQQHFWLRQV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQV��

%�� 0RWRUV�IRU�VXEPHUVLEOH�SXPSV�VKDOO�EH�KHUPHWLFDOO\�VHDOHG��

3$57�����(;(&87,21�

���� ($57+:25.�

$�� ([FDYDWLRQ�DQG�ILOOLQJ�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��(DUWK�0RYLQJ���

���� (;$0,1$7,21�

$�� ([DPLQH� URXJKLQJ�LQ� IRU�SOXPELQJ�SLSLQJ� WR�YHULI\� DFWXDO� ORFDWLRQV� RI� VWRUP�GUDLQDJH�SLSLQJ�
FRQQHFWLRQV�EHIRUH�VXPS�SXPS�LQVWDOODWLRQ��
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���� ,167$//$7,21�

$�� 3XPS�,QVWDOODWLRQ�6WDQGDUGV���&RPSO\�ZLWK�+,�����IRU�LQVWDOODWLRQ�RI�VXPS�SXPSV��

���� &211(&7,216�

$�� &RPSO\�ZLWK�UHTXLUHPHQWV�IRU�SLSLQJ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��)DFLOLW\�6WRUP�'UDLQDJH�
3LSLQJ���'UDZLQJV�LQGLFDWH�JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

%�� ,QVWDOO�SLSLQJ�DGMDFHQW�WR�HTXLSPHQW�WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

���� ),(/'�48$/,7<�&21752/�

$�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� LQVSHFW��
WHVW��DQG�DGMXVW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��

%�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

��� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

&�� 7HVWV�DQG�,QVSHFWLRQV��

��� 3HUIRUP�HDFK�YLVXDO�DQG�PHFKDQLFDO�LQVSHFWLRQ��
��� /HDN�7HVW�� �$IWHU� LQVWDOODWLRQ��FKDUJH�V\VWHP�DQG�WHVW� IRU� OHDNV�� �5HSDLU� OHDNV�DQG�UHWHVW�

XQWLO�QR�OHDNV�H[LVW��
��� 2SHUDWLRQDO� 7HVW�� � $IWHU� HOHFWULFDO� FLUFXLWU\� KDV� EHHQ� HQHUJL]HG�� VWDUW� XQLWV� WR� FRQILUP�

SURSHU�PRWRU�URWDWLRQ�DQG�XQLW�RSHUDWLRQ��
��� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�

HTXLSPHQW��

'�� 3XPSV�DQG�FRQWUROV�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�WKH\�GR�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

(�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

���� 67$5783�6(59,&(�

$�� 3HUIRUP�VWDUWXS�VHUYLFH��

��� &RPSOHWH�LQVWDOODWLRQ�DQG�VWDUWXS�FKHFNV�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

���� $'-867,1*�

$�� $GMXVW�SXPSV�WR�IXQFWLRQ�VPRRWKO\��DQG�OXEULFDWH�DV�UHFRPPHQGHG�E\�PDQXIDFWXUHU��

%�� $GMXVW�FRQWURO�VHW�SRLQWV��
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���� '(021675$7,21�

$�� 7UDLQ�2ZQHU
V�PDLQWHQDQFH�SHUVRQQHO�WR�DGMXVW��RSHUDWH��DQG�PDLQWDLQ�FRQWUROV�DQG�SXPSV��

(1'�2)�6(&7,21��������
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6(&7,21����������)8(/�),5('��'20(67,&�:$7(5�+($7(56�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

���� 6800$5<�

$�� 6HFWLRQ�,QFOXGHV��

��� &RPPHUFLDO��SRZHU�YHQW��JDV�ILUHG��VWRUDJH��GRPHVWLF�ZDWHU�KHDWHUV��
��� 'RPHVWLF�ZDWHU�KHDWHU�DFFHVVRULHV��

���� 3(5)250$1&(�5(48,5(0(176�

$�� 6HLVPLF� 3HUIRUPDQFH�� � &RPPHUFLDO� GRPHVWLF�ZDWHU� KHDWHUV� VKDOO� ZLWKVWDQG� WKH� HIIHFWV� RI�
HDUWKTXDNH�PRWLRQV�GHWHUPLQHG�DFFRUGLQJ�WR�$6&(�6(,����

��� 7KH�WHUP��ZLWKVWDQG��PHDQV��WKH�XQLW�ZLOO�UHPDLQ�LQ�SODFH�ZLWKRXW�VHSDUDWLRQ�RI�DQ\�SDUWV�
IURP�WKH�GHYLFH�ZKHQ�VXEMHFWHG�WR�WKH�VHLVPLF�IRUFHV�VSHFLILHG�DQG�WKH�XQLW�ZLOO�EH�IXOO\�
RSHUDWLRQDO�DIWHU�WKH�VHLVPLF�HYHQW��

���� $&7,21�68%0,77$/6�

$�� 3URGXFW� 'DWD�� � )RU� HDFK� W\SH� DQG� VL]H� RI� GRPHVWLF�ZDWHU� KHDWHU� LQGLFDWHG���,QFOXGH� UDWHG�
FDSDFLWLHV�� RSHUDWLQJ� FKDUDFWHULVWLFV�� HOHFWULFDO� FKDUDFWHULVWLFV�� DQG� IXUQLVKHG� VSHFLDOWLHV� DQG�
DFFHVVRULHV��

%�� 6KRS�'UDZLQJV��

��� :LULQJ�'LDJUDPV���)RU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

���� ,1)250$7,21$/�68%0,77$/6�

$�� 6HLVPLF� 4XDOLILFDWLRQ� &HUWLILFDWHV�� � )RU� IXHO�ILUHG�� GRPHVWLF�ZDWHU� KHDWHUV�� DFFHVVRULHV�� DQG�
FRPSRQHQWV��IURP�PDQXIDFWXUHU��

��� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

��� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��
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��� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

%�� 3URGXFW� &HUWLILFDWHV�� � )RU� HDFK� W\SH� RI� FRPPHUFLDO�� JDV�ILUHG�� GRPHVWLF�ZDWHU� KHDWHU�� IURP�
PDQXIDFWXUHU��

&�� 'RPHVWLF�:DWHU� +HDWHU� /DEHOLQJ�� � &HUWLILHG� DQG� ODEHOHG� E\� WHVWLQJ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

'�� 6RXUFH�TXDOLW\�FRQWURO�UHSRUWV��

(�� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

)�� :DUUDQW\���6DPSOH�RI�VSHFLDO�ZDUUDQW\��

���� &/26(287�68%0,77$/6�

$�� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� 'DWD�� � )RU� IXHO�ILUHG�� GRPHVWLF�ZDWHU� KHDWHUV� WR� LQFOXGH� LQ�
HPHUJHQF\��RSHUDWLRQ��DQG�PDLQWHQDQFH�PDQXDOV��

���� 48$/,7<�$6685$1&(�

$�� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

%�� $6+5$(�,(61$� &RPSOLDQFH�� � )DEULFDWH� DQG� ODEHO� IXHO�ILUHG�� GRPHVWLF�ZDWHU� KHDWHUV� WR�
FRPSO\�ZLWK�$6+5$(�,(61$�������

&�� $60(�&RPSOLDQFH��

��� :KHUH�$60(�FRGH�FRQVWUXFWLRQ�LV� LQGLFDWHG��IDEULFDWH�DQG�ODEHO�FRPPHUFLDO��GRPHVWLF�
ZDWHU� KHDWHU� VWRUDJH� WDQNV� WR� FRPSO\� ZLWK� $60(� %RLOHU� DQG� 3UHVVXUH� 9HVVHO� &RGH���
6HFWLRQ�9,,,��'LYLVLRQ����

��� :KHUH� $60(�FRGH� FRQVWUXFWLRQ� LV� LQGLFDWHG�� IDEULFDWH� DQG� ODEHO� FRPPHUFLDO�� ILQQHG�
WXEH�� GRPHVWLF�ZDWHU� KHDWHUV� WR� FRPSO\�ZLWK�$60(�%RLOHU� DQG� 3UHVVXUH�9HVVHO�&RGH���
6HFWLRQ�,9��

'�� 16)� &RPSOLDQFH�� � )DEULFDWH� DQG� ODEHO� HTXLSPHQW� FRPSRQHQWV� WKDW� ZLOO� EH� LQ� FRQWDFW� ZLWK�
SRWDEOH�ZDWHU�WR�FRPSO\�ZLWK�16)������'ULQNLQJ�:DWHU�6\VWHP�&RPSRQHQWV���+HDOWK�(IIHFWV���

���� &225',1$7,21�

$�� &RRUGLQDWH�VL]HV�DQG�ORFDWLRQV�RI�FRQFUHWH�EDVHV�ZLWK�DFWXDO�HTXLSPHQW�SURYLGHG��
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���� :$55$17<�

$�� 6SHFLDO� :DUUDQW\�� � 0DQXIDFWXUHU
V� VWDQGDUG� IRUP� LQ� ZKLFK� PDQXIDFWXUHU� DJUHHV� WR� UHSDLU� RU�
UHSODFH�FRPSRQHQWV�RI�IXHO�ILUHG��GRPHVWLF�ZDWHU�KHDWHUV�WKDW�IDLO�LQ�PDWHULDOV�RU�ZRUNPDQVKLS�
ZLWKLQ�VSHFLILHG�ZDUUDQW\�SHULRG��

��� )DLOXUHV�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

D�� 6WUXFWXUDO�IDLOXUHV�LQFOXGLQJ�VWRUDJH�WDQN�DQG�VXSSRUWV��
E�� )DXOW\�RSHUDWLRQ�RI�FRQWUROV��
F�� 'HWHULRUDWLRQ�RI�PHWDOV��PHWDO�ILQLVKHV��DQG�RWKHU�PDWHULDOV�EH\RQG�QRUPDO�XVH��

��� :DUUDQW\�3HULRGV���)URP�GDWH�RI�6XEVWDQWLDO�&RPSOHWLRQ��

D�� &RPPHUFLDO��*DV�)LUHG��6WRUDJH��'RPHVWLF�:DWHU�+HDWHUV��

��� 6WRUDJH�7DQN���7KUHH�\HDUV��
��� &RQWUROV�DQG�2WKHU�&RPSRQHQWV���7ZR�\HDUV��

E�� &RPSUHVVLRQ�7DQNV���)LYH�\HDUV��

3$57�����352'8&76�

���� &200(5&,$/��*$6�)LUHG��6725$*(��'20(67,&�:$7(5�+($7(56�

$�� &RPPHUFLDO��$WPRVSKHULF��*DV�)LUHG��6WRUDJH��'RPHVWLF�:DWHU�+HDWHUV��

%�� &RPPHUFLDO��3RZHU�9HQW��*DV�)LUHG��6WRUDJH��'RPHVWLF�:DWHU�+HDWHUV��

��� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

D�� $PHULFDQ�:DWHU�+HDWHUV��
E�� %UDGIRUG�:KLWH�&RUSRUDWLRQ��
F�� /RFKLQYDU�&RUSRUDWLRQ��
G�� 5KHHP�0DQXIDFWXULQJ�&RPSDQ\��
H�� 6PLWK��$��2��:DWHU�3URGXFWV�&R���D�GLYLVLRQ�RI�$��2��6PLWK�&RUSRUDWLRQ��
I�� 6WDWH�,QGXVWULHV��
J�� 2U�DSSURYHG�HTXDO��

��� 6WDQGDUG���$16,�=��������&6$������
��� 6WRUDJH�7DQN�&RQVWUXFWLRQ���$60(�FRGH�VWHHO�ZLWK�����SVLJ�ZRUNLQJ�SUHVVXUH�UDWLQJ��

D�� 7DSSLQJV���)DFWRU\�IDEULFDWHG�RI�PDWHULDOV�FRPSDWLEOH�ZLWK�WDQN���$WWDFK�WDSSLQJV�
WR�WDQN�EHIRUH�WHVWLQJ��

��� 136���DQG�6PDOOHU���7KUHDGHG�HQGV�DFFRUGLQJ�WR�$60(�%��������

E�� ,QWHULRU� )LQLVK�� � &RPSO\� ZLWK� 16)���� EDUULHU� PDWHULDOV� IRU� SRWDEOH�ZDWHU� WDQN�
OLQLQJV��LQFOXGLQJ�H[WHQGLQJ�ILQLVK�LQWR�DQG�WKURXJK�WDQN�ILWWLQJV�DQG�RXWOHWV��
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F�� /LQLQJ�� � *ODVV� FRPSO\LQJ� ZLWK� 16)���� EDUULHU� PDWHULDOV� IRU� SRWDEOH�ZDWHU� WDQN�
OLQLQJV��LQFOXGLQJ�H[WHQGLQJ�OLQLQJ�LQWR�DQG�WKURXJK�WDQN�ILWWLQJV�DQG�RXWOHWV��

��� )DFWRU\�,QVWDOOHG�6WRUDJH�7DQN�$SSXUWHQDQFHV��

D�� $QRGH�5RG���5HSODFHDEOH�PDJQHVLXP��
E�� 'LS�7XEH���5HTXLUHG�XQOHVV�FROG�ZDWHU�LQOHW�LV�QHDU�ERWWRP�RI�WDQN��
F�� 'UDLQ�9DOYH���&RUURVLRQ�UHVLVWDQW�PHWDO�FRPSO\LQJ�ZLWK�$66(�������
G�� ,QVXODWLRQ�� � &RPSO\� ZLWK� $6+5$(�,(61$������� � 6XUURXQG� HQWLUH� VWRUDJH� WDQN�

H[FHSW�FRQQHFWLRQV�DQG�FRQWUROV��
H�� -DFNHW���6WHHO�ZLWK�HQDPHOHG�ILQLVK��
I�� %XUQHU�� �)RU�XVH�ZLWK�SRZHU�YHQW��JDV�ILUHG��GRPHVWLF�ZDWHU�KHDWHUV� DQG�QDWXUDO�

JDV�IXHO��
J�� $XWRPDWLF� ,JQLWLRQ�� � $16,�=������&6$�&�����1R������� HOHFWULF�� DXWRPDWLF�� JDV�

LJQLWLRQ�V\VWHP��
K�� 7HPSHUDWXUH�&RQWURO���$GMXVWDEOH�WKHUPRVWDW��
L�� 6DIHW\�&RQWUROV�� �$XWRPDWLF��KLJK�WHPSHUDWXUH�OLPLW�DQG�ORZ�ZDWHU�FXWRII�GHYLFHV�

RU�V\VWHPV��
M�� &RPELQDWLRQ�7HPSHUDWXUH�DQG�3UHVVXUH�5HOLHI�9DOYHV���$16,�=������&6$�����0���

,QFOXGH�RQH�RU�PRUH�UHOLHI�YDOYHV�ZLWK�WRWDO�UHOLHYLQJ�FDSDFLW\�DW� OHDVW�DV�JUHDW�DV�
KHDW� LQSXW��DQG� LQFOXGH�SUHVVXUH�VHWWLQJ� OHVV� WKDQ�GRPHVWLF�ZDWHU�KHDWHU�ZRUNLQJ�
SUHVVXUH� UDWLQJ�� � 6HOHFW� RQH� UHOLHI� YDOYH� ZLWK� VHQVLQJ� HOHPHQW� WKDW� H[WHQGV� LQWR�
VWRUDJH�WDQN��

��� 6SHFLDO�5HTXLUHPHQWV���16)���FRQVWUXFWLRQ��
��� 3RZHU�9HQW�6\VWHP���([KDXVW�IDQ��LQWHUORFNHG�ZLWK�EXUQHU��

���� '20(67,&�:$7(5�+($7(5�$&&(6625,(6�

$�� 'RPHVWLF�:DWHU�&RPSUHVVLRQ�7DQNV��

��� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�RQH�RI�WKH�
IROORZLQJ��

D�� $0752/�,QF��
E�� )OH[FRQ�,QGXVWULHV��
F�� +RQH\ZHOO�,QWHUQDWLRQDO�,QF��
G�� 3HQWDLU�3XPS�*URXS��7KH���0\HUV��
H�� 6PLWK��$��2��:DWHU�3URGXFWV�&R���D�GLYLVLRQ�RI�$��2��6PLWK�&RUSRUDWLRQ��
I�� 6WDWH�,QGXVWULHV��
J�� 7DFR��,QF��
K�� 2U�DSSURYHG�HTXDO��

��� 'HVFULSWLRQ�� � 6WHHO�� SUHVVXUH�UDWHG� WDQN� FRQVWUXFWHG� ZLWK� ZHOGHG� MRLQWV� DQG� IDFWRU\�
LQVWDOOHG� EXW\O�UXEEHU� GLDSKUDJP�� � ,QFOXGH� DLU� SUHFKDUJH� WR�PLQLPXP� V\VWHP�RSHUDWLQJ�
SUHVVXUH�DW�WDQN��

��� &RQVWUXFWLRQ��

D�� 7DSSLQJV�� � )DFWRU\�IDEULFDWHG� VWHHO�� ZHOGHG� WR� WDQN� EHIRUH� WHVWLQJ� DQG� ODEHOLQJ���
,QFOXGH�$60(�%�������SLSH�WKUHDG��
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E�� ,QWHULRU� )LQLVK�� � &RPSO\� ZLWK� 16)���� EDUULHU� PDWHULDOV� IRU� SRWDEOH�ZDWHU� WDQN�
OLQLQJV��LQFOXGLQJ�H[WHQGLQJ�ILQLVK�LQWR�DQG�WKURXJK�WDQN�ILWWLQJV�DQG�RXWOHWV��

F�� $LU�&KDUJLQJ�9DOYH���)DFWRU\�LQVWDOOHG��

��� &DSDFLW\�DQG�&KDUDFWHULVWLFV��

D�� :RUNLQJ�3UHVVXUH�5DWLQJ�������SVLJ��
E�� &DSDFLW\�$FFHSWDEOH�����JDO��PLQLPXP��
F�� $LU�3UHFKDUJH�3UHVVXUH������36,*��

%�� 'UDLQ� 3DQV�� � &RUURVLRQ�UHVLVWDQW� PHWDO� ZLWK� UDLVHG� HGJH�� � &RPSO\� ZLWK� $16,�&6$�/&�����
,QFOXGH�GLPHQVLRQV�QRW�OHVV�WKDQ�EDVH�RI�GRPHVWLF�ZDWHU�KHDWHU��DQG�LQFOXGH�GUDLQ�RXWOHW�QRW�OHVV�
WKDQ�136�����ZLWK�$60(�%�������SLSH�WKUHDGV�RU�ZLWK�$60(�%�������JDUGHQ�KRVH�WKUHDGV��

&�� 3LSLQJ�7\SH� +HDW� 7UDSV�� � )LHOG�IDEULFDWHG� SLSLQJ� DUUDQJHPHQW� DFFRUGLQJ� WR�
$6+5$(�,(61$�������

'�� +HDW�7UDS�)LWWLQJV���$6+5$(�������

(�� 0DQLIROG�.LWV���'RPHVWLF�ZDWHU�KHDWHU�PDQXIDFWXUHU
V�IDFWRU\�IDEULFDWHG�LQOHW�DQG�RXWOHW�SLSLQJ�
IRU�ILHOG�LQVWDOODWLRQ��IRU�PXOWLSOH�GRPHVWLF�ZDWHU�KHDWHU�LQVWDOODWLRQ���,QFOXGH�EDOO���EXWWHUIO\���RU�
JDWH�W\SH�VKXWRII�YDOYHV�WR�LVRODWH�HDFK�GRPHVWLF�ZDWHU�KHDWHU�DQG�FDOLEUDWHG�EDODQFLQJ�YDOYHV�WR�
SURYLGH�EDODQFHG�IORZ�WKURXJK�HDFK�GRPHVWLF�ZDWHU�KHDWHU��

��� &RPSO\�ZLWK� UHTXLUHPHQWV� IRU� EDOO��� EXWWHUIO\��� RU� JDWH�W\SH� VKXWRII� YDOYHV� VSHFLILHG� LQ�
'LYLVLRQ����6HFWLRQ��*HQHUDO�'XW\�9DOYHV�IRU�3OXPELQJ�3LSLQJ���

��� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� EDODQFLQJ� YDOYHV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ�
�'RPHVWLF�:DWHU�3LSLQJ�6SHFLDOWLHV���

)�� *DV�6KXWRII�9DOYHV���$16,�=������&6$�����0��PDQXDOO\�RSHUDWHG���)XUQLVK�IRU�LQVWDOODWLRQ�LQ�
SLSLQJ��

*�� *DV� 3UHVVXUH� 5HJXODWRUV�� � $16,�=������&6$������ DSSOLDQFH� W\SH�� � ,QFOXGH� ����SVLJ� SUHVVXUH�
UDWLQJ�DV�UHTXLUHG�WR�PDWFK�JDV�VXSSO\��

+�� $XWRPDWLF� *DV� 9DOYHV�� � $16,�=������&6$������ DSSOLDQFH�� HOHFWULFDOO\� RSHUDWHG�� RQ�RII�
DXWRPDWLF�YDOYH��

,�� &RPELQDWLRQ� 7HPSHUDWXUH�DQG�3UHVVXUH� 5HOLHI� 9DOYHV�� � ,QFOXGH� UHOLHYLQJ� FDSDFLW\� DW� OHDVW� DV�
JUHDW� DV� KHDW� LQSXW�� DQG� LQFOXGH� SUHVVXUH� VHWWLQJ� OHVV� WKDQ� GRPHVWLF�ZDWHU� KHDWHU� ZRUNLQJ�
SUHVVXUH�UDWLQJ���6HOHFW�UHOLHI�YDOYHV�ZLWK�VHQVLQJ�HOHPHQW�WKDW�H[WHQGV�LQWR�VWRUDJH�WDQN��

��� *DV�)LUHG��'RPHVWLF�:DWHU�+HDWHUV���$16,�=������&6$�����0��
��� 2LO�)LUHG��'RPHVWLF�:DWHU�+HDWHUV���$60(�UDWHG�DQG�VWDPSHG��

-�� 3UHVVXUH� 5HOLHI� 9DOYHV�� � ,QFOXGH� SUHVVXUH� VHWWLQJ� OHVV� WKDQ� GRPHVWLF�ZDWHU� KHDWHU� ZRUNLQJ�
SUHVVXUH�UDWLQJ��

��� *DV�)LUHG��'RPHVWLF�:DWHU�+HDWHUV���$16,�=������&6$�����0��
��� 2LO�)LUHG��'RPHVWLF�:DWHU�+HDWHUV���$60(�UDWHG�DQG�VWDPSHG��
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.�� 9DFXXP�5HOLHI�9DOYHV���$16,�=������&6$�����0��

/�� 'RPHVWLF�:DWHU� +HDWHU� 6WDQGV�� � 0DQXIDFWXUHU
V� IDFWRU\�IDEULFDWHG� VWHHO� VWDQG� IRU� IORRU�
PRXQWLQJ��FDSDEOH�RI�VXSSRUWLQJ�GRPHVWLF�ZDWHU�KHDWHU�DQG�ZDWHU���3URYLGH�GLPHQVLRQ�WKDW�ZLOO�
VXSSRUW�ERWWRP�RI�GRPHVWLF�ZDWHU�KHDWHU�D�PLQLPXP�RI����LQFKHV�DERYH�WKH�IORRU��

0�� 'RPHVWLF�:DWHU�+HDWHU�0RXQWLQJ�%UDFNHWV���0DQXIDFWXUHU
V�IDFWRU\�IDEULFDWHG�VWHHO�EUDFNHW�IRU�
ZDOO�PRXQWLQJ��FDSDEOH�RI�VXSSRUWLQJ�GRPHVWLF�ZDWHU�KHDWHU�DQG�ZDWHU��

���� 6285&(�48$/,7<�&21752/�

$�� )DFWRU\�7HVWV�� �7HVW�DQG�LQVSHFW�DVVHPEOHG�GRPHVWLF�ZDWHU�KHDWHUV�DQG�VWRUDJH�WDQNV�VSHFLILHG�
WR�EH�$60(�FRGH�FRQVWUXFWLRQ��DFFRUGLQJ�WR�$60(�%RLOHU�DQG�3UHVVXUH�9HVVHO�&RGH��

%�� +\GURVWDWLFDOO\� WHVW�FRPPHUFLDO� GRPHVWLF�ZDWHU� KHDWHUV�DQG� VWRUDJH� WDQNV� WR�PLQLPXP�RI� RQH�
DQG�RQH�KDOI�WLPHV�SUHVVXUH�UDWLQJ�EHIRUH�VKLSPHQW��

&�� 'RPHVWLF�ZDWHU�KHDWHUV�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH� LI� WKH\�GR�QRW�SDVV� WHVWV�DQG� LQVSHFWLRQV���
&RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �4XDOLW\� 5HTXLUHPHQWV�� IRU� UHWHVWLQJ� DQG�
UHLQVSHFWLQJ�UHTXLUHPHQWV�DQG�'LYLVLRQ����6HFWLRQ��([HFXWLRQ��IRU�UHTXLUHPHQWV�IRU�FRUUHFWLQJ�
WKH�:RUN��

'�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

3$57�����(;(&87,21�

���� '20(67,&�:$7(5�+($7(5�,167$//$7,21�

$�� &RPPHUFLDO��'RPHVWLF�:DWHU�+HDWHU�0RXQWLQJ���,QVWDOO�FRPPHUFLDO�GRPHVWLF�ZDWHU�KHDWHUV�RQ�
FRQFUHWH� EDVH�� �&RPSO\�ZLWK� UHTXLUHPHQWV� IRU� FRQFUHWH� EDVH� VSHFLILHG� LQ�'LYLVLRQ����6HFWLRQ�
�&DVW�LQ�3ODFH�&RQFUHWH���

��� ([FHSWLRQ���2PLW�FRQFUHWH�EDVHV�IRU�FRPPHUFLDO�GRPHVWLF�ZDWHU�KHDWHUV�LI�LQVWDOODWLRQ�RQ�
VWDQG��EUDFNHW��VXVSHQGHG�SODWIRUP��RU�GLUHFWO\�RQ�IORRU�LV�LQGLFDWHG��

��� 0DLQWDLQ�PDQXIDFWXUHU
V�UHFRPPHQGHG�FOHDUDQFHV��
��� $UUDQJH�XQLWV�VR�FRQWUROV�DQG�GHYLFHV�WKDW�UHTXLUH�VHUYLFLQJ�DUH�DFFHVVLEOH��
��� ,QVWDOO�GRZHO�URGV�WR�FRQQHFW�FRQFUHWH�EDVH�WR�FRQFUHWH�IORRU���8QOHVV�RWKHUZLVH�LQGLFDWHG��

LQVWDOO�GRZHO�URGV�RQ����LQFKFHQWHUV�DURXQG�WKH�IXOO�SHULPHWHU�RI�FRQFUHWH�EDVH��
��� )RU�VXSSRUWHG�HTXLSPHQW��LQVWDOO�HSR[\�FRDWHG�DQFKRU�EROWV�WKDW�H[WHQG�WKURXJK�FRQFUHWH�

EDVH�DQG�DQFKRU�LQWR�VWUXFWXUDO�FRQFUHWH�IORRU��
��� 3ODFH� DQG� VHFXUH� DQFKRUDJH� GHYLFHV�� � 8VH� VHWWLQJ� GUDZLQJV�� WHPSODWHV�� GLDJUDPV��

LQVWUXFWLRQV��DQG�GLUHFWLRQV�IXUQLVKHG�ZLWK�LWHPV�WR�EH�HPEHGGHG��
��� ,QVWDOO�DQFKRU�EROWV�WR�HOHYDWLRQV�UHTXLUHG�IRU�SURSHU�DWWDFKPHQW�WR�VXSSRUWHG�HTXLSPHQW��
��� $QFKRU�GRPHVWLF�ZDWHU�KHDWHUV�WR�VXEVWUDWH��

%�� ,QVWDOO�GRPHVWLF�ZDWHU�KHDWHUV� OHYHO�DQG�SOXPE��DFFRUGLQJ� WR� OD\RXW�GUDZLQJV��RULJLQDO�GHVLJQ��
DQG�UHIHUHQFHG�VWDQGDUGV���0DLQWDLQ�PDQXIDFWXUHU
V�UHFRPPHQGHG�FOHDUDQFHV���$UUDQJH�XQLWV�VR�
FRQWUROV�DQG�GHYLFHV�QHHGLQJ�VHUYLFH�DUH�DFFHVVLEOH��
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��� ,QVWDOO�VKXWRII�YDOYHV�RQ�GRPHVWLF�ZDWHU�VXSSO\�SLSLQJ�WR�GRPHVWLF�ZDWHU�KHDWHUV�DQG�RQ�
GRPHVWLF�KRW�ZDWHU�RXWOHW�SLSLQJ���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�VKXWRII�YDOYHV�VSHFLILHG�
LQ�'LYLVLRQ����6HFWLRQ��*HQHUDO�'XW\�9DOYHV�IRU�3OXPELQJ�3LSLQJ���

&�� ,QVWDOO�JDV�ILUHG��GRPHVWLF�ZDWHU�KHDWHUV�DFFRUGLQJ�WR�1)3$�����

��� ,QVWDOO� JDV� VKXWRII� YDOYHV� RQ� JDV� VXSSO\� SLSLQJ� WR� JDV�ILUHG�� GRPHVWLF�ZDWHU� KHDWHUV�
ZLWKRXW�VKXWRII�YDOYHV��

��� ,QVWDOO� JDV� SUHVVXUH� UHJXODWRUV� RQ� JDV� VXSSOLHV� WR� JDV�ILUHG�� GRPHVWLF�ZDWHU� KHDWHUV�
ZLWKRXW� JDV� SUHVVXUH� UHJXODWRUV� LI� JDV� SUHVVXUH� UHJXODWRUV� DUH� UHTXLUHG� WR� UHGXFH� JDV�
SUHVVXUH�DW�EXUQHU��

��� ,QVWDOO� DXWRPDWLF� JDV� YDOYHV� RQ� JDV� VXSSOLHV� WR� JDV�ILUHG�� GRPHVWLF�ZDWHU� KHDWHUV� LI�
UHTXLUHG�IRU�RSHUDWLRQ�RI�VDIHW\�FRQWURO��

��� &RPSO\�ZLWK�UHTXLUHPHQWV�IRU�JDV�VKXWRII�YDOYHV��JDV�SUHVVXUH�UHJXODWRUV��DQG�DXWRPDWLF�
JDV�YDOYHV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��)DFLOLW\�1DWXUDO�*DV�3LSLQJ���

'�� ,QVWDOO� FRPPHUFLDO� GRPHVWLF�ZDWHU� KHDWHUV� ZLWK� VHLVPLF�UHVWUDLQW� GHYLFHV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� IRU� VHLVPLF�UHVWUDLQW� GHYLFHV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �9LEUDWLRQ� DQG�
6HLVPLF�&RQWUROV�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

(�� ,QVWDOO�FRPELQDWLRQ�WHPSHUDWXUH�DQG�SUHVVXUH�UHOLHI�YDOYHV�LQ�WRS�SRUWLRQ�RI�VWRUDJH�WDQNV���8VH�
UHOLHI� YDOYHV� ZLWK� VHQVLQJ� HOHPHQWV� WKDW� H[WHQG� LQWR� WDQNV�� � ([WHQG� FRPPHUFLDO�ZDWHU�KHDWHU�
UHOLHI�YDOYH�RXWOHW��ZLWK�GUDLQ�SLSLQJ� VDPH� DV�GRPHVWLF�ZDWHU�SLSLQJ� LQ� FRQWLQXRXV�GRZQZDUG�
SLWFK��DQG�GLVFKDUJH�E\�SRVLWLYH�DLU�JDS�RQWR�FORVHVW�IORRU�GUDLQ��

)�� ,QVWDOO� FRPELQDWLRQ� WHPSHUDWXUH�DQG�SUHVVXUH� UHOLHI� YDOYHV� LQ�ZDWHU� SLSLQJ� IRU� GRPHVWLF�ZDWHU�
KHDWHUV�ZLWKRXW�VWRUDJH���([WHQG�FRPPHUFLDO�ZDWHU�KHDWHU�UHOLHI�YDOYH�RXWOHW��ZLWK�GUDLQ�SLSLQJ�
VDPH�DV�GRPHVWLF�ZDWHU�SLSLQJ�LQ�FRQWLQXRXV�GRZQZDUG�SLWFK��DQG�GLVFKDUJH�E\�SRVLWLYH�DLU�JDS�
RQWR�FORVHVW�IORRU�GUDLQ��

*�� ,QVWDOO�ZDWHU�KHDWHU�GUDLQ�SLSLQJ�DV�LQGLUHFW�ZDVWH�WR�VSLOO�E\�SRVLWLYH�DLU�JDS�LQWR�RSHQ�GUDLQV�RU�
RYHU�IORRU�GUDLQV���,QVWDOO�KRVH�HQG�GUDLQ�YDOYHV�DW�ORZ�SRLQWV�LQ�ZDWHU�SLSLQJ�IRU�GRPHVWLF�ZDWHU�
KHDWHUV� WKDW� GR� QRW� KDYH� WDQN� GUDLQV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� KRVH�HQG� GUDLQ� YDOYHV�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��'RPHVWLF�:DWHU�3LSLQJ�6SHFLDOWLHV���

+�� ,QVWDOO�WKHUPRPHWHU�RQ�RXWOHW�SLSLQJ�RI�GRPHVWLF�ZDWHU�KHDWHUV���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�
WKHUPRPHWHUV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��0HWHUV�DQG�*DJHV�IRU�3OXPELQJ�3LSLQJ���

,�� $VVHPEOH�DQG�LQVWDOO�LQOHW�DQG�RXWOHW�SLSLQJ�PDQLIROG�NLWV�IRU�PXOWLSOH�GRPHVWLF�ZDWHU�KHDWHUV���
)DEULFDWH��PRGLI\��RU�DUUDQJH�PDQLIROGV�IRU�EDODQFHG�ZDWHU�IORZ�WKURXJK�HDFK�GRPHVWLF�ZDWHU�
KHDWHU�� �,QFOXGH�VKXWRII�YDOYH�DQG�WKHUPRPHWHU�LQ�HDFK�GRPHVWLF�ZDWHU�KHDWHU� LQOHW�DQG�RXWOHW��
DQG�WKURWWOLQJ�YDOYH�LQ�HDFK�GRPHVWLF�ZDWHU�KHDWHU�RXWOHW���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�YDOYHV�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��*HQHUDO�'XW\�9DOYHV�IRU�3OXPELQJ�3LSLQJ���DQG�FRPSO\�ZLWK�
UHTXLUHPHQWV� IRU� WKHUPRPHWHUV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �0HWHUV� DQG� *DJHV� IRU�
3OXPELQJ�3LSLQJ���

-�� ,QVWDOO�SLSLQJ�W\SH�KHDW� WUDSV�RQ�LQOHW�DQG�RXWOHW�SLSLQJ�RI�GRPHVWLF�ZDWHU�KHDWHU�VWRUDJH�WDQNV�
ZLWKRXW�LQWHJUDO�RU�ILWWLQJ�W\SH�KHDW�WUDSV��

.�� )LOO�GRPHVWLF�ZDWHU�KHDWHUV�ZLWK�ZDWHU��
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/�� &KDUJH�GRPHVWLF�ZDWHU�FRPSUHVVLRQ�WDQNV�ZLWK�DLU��

���� &211(&7,216�

$�� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� GRPHVWLF�ZDWHU� SLSLQJ� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ�
�'RPHVWLF�:DWHU�3LSLQJ���

%�� &RPSO\�ZLWK�UHTXLUHPHQWV�IRU�IXHO�RLO�SLSLQJ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��)DFLOLW\�)XHO�2LO�
3LSLQJ���

&�� &RPSO\�ZLWK�UHTXLUHPHQWV�IRU�JDV�SLSLQJ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��)DFLOLW\�1DWXUDO�*DV�
3LSLQJ���

'�� 'UDZLQJV�LQGLFDWH�JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

(�� :KHUH� LQVWDOOLQJ�SLSLQJ�DGMDFHQW� WR� IXHO�ILUHG��GRPHVWLF�ZDWHU�KHDWHUV��DOORZ�VSDFH�IRU�VHUYLFH�
DQG�PDLQWHQDQFH�RI�ZDWHU�KHDWHUV���$UUDQJH�SLSLQJ�IRU�HDV\�UHPRYDO�RI�GRPHVWLF�ZDWHU�KHDWHUV��

���� ,'(17,),&$7,21�

$�� ,GHQWLI\� V\VWHP� FRPSRQHQWV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� LGHQWLILFDWLRQ� VSHFLILHG� LQ�
'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�3OXPELQJ�3LSLQJ�DQG�(TXLSPHQW���

���� ),(/'�48$/,7<�&21752/�

$�� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

��� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

��� /HDN�7HVW�� �$IWHU� LQVWDOODWLRQ��FKDUJH�V\VWHP�DQG�WHVW� IRU� OHDNV�� �5HSDLU� OHDNV�DQG�UHWHVW�
XQWLO�QR�OHDNV�H[LVW��

��� 2SHUDWLRQDO� 7HVW�� � $IWHU� HOHFWULFDO� FLUFXLWU\� KDV� EHHQ� HQHUJL]HG�� VWDUW� XQLWV� WR� FRQILUP�
SURSHU�RSHUDWLRQ��

��� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�
HTXLSPHQW��

%�� 'RPHVWLF�ZDWHU�KHDWHUV�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH� LI� WKH\�GR�QRW�SDVV� WHVWV�DQG� LQVSHFWLRQV���
&RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �4XDOLW\� 5HTXLUHPHQWV�� IRU� UHWHVWLQJ� DQG�
UHLQVSHFWLQJ�UHTXLUHPHQWV�DQG�'LYLVLRQ����6HFWLRQ��([HFXWLRQ��IRU�UHTXLUHPHQWV�IRU�FRUUHFWLQJ�
WKH�:RUN��

&�� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

���� '(021675$7,21�

$�� 7UDLQ�2ZQHU
V�PDLQWHQDQFH� SHUVRQQHO� WR� DGMXVW�� RSHUDWH�� DQG�PDLQWDLQ� FRPPHUFLDO�� JDV�ILUHG��
VWRUDJH��GRPHVWLF�ZDWHU�KHDWHUV��
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&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

6(&7,21�������������&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� )ORRU�PRXQWHG�ZDWHU�FORVHWV��
�� 7RLOHW�VHDWV��
�� :DOO�KXQJ�XULQDOV��
�� 8ULQDO�IOXVKRPHWHU�YDOYHV��
�� /DYDWRULHV��
�� /DYDWRU\�IDXFHWV��
�� 6KRZHU�YDOYHV��
�� 6KRZHU�WULP��
�� 6WDLQOHVV�VWHHO�VLQNV��
��� 0RS�VLQNV��
��� 0RS�VLQN�IDXFHWV��
��� (OHFWULF�ZDWHU�FRROHUV��
��� (PHUJHQF\�VKRZHU�H\HZDVK��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW��

�� ,QFOXGH�FRQVWUXFWLRQ�GHWDLOV��PDWHULDO�GHVFULSWLRQV��GLPHQVLRQV�RI�LQGLYLGXDO�FRPSRQHQWV�
DQG�SURILOHV��DQG�ILQLVKHV�IRU�ZDWHU�FORVHWV��

�� ,QFOXGH�UDWHG�FDSDFLWLHV��RSHUDWLQJ�FKDUDFWHULVWLFV��HOHFWULFDO�FKDUDFWHULVWLFV��DQG�IXUQLVKHG�
VSHFLDOWLHV�DQG�DFFHVVRULHV��

%� 6KRS�'UDZLQJV���,QFOXGH�GLDJUDPV�IRU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� 'DWD�� � )RU� IOXVKRPHWHU� YDOYHV� WR� LQFOXGH� LQ� RSHUDWLRQ� DQG�
PDLQWHQDQFH�PDQXDOV��
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&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

��� 0$,17(1$1&(�0$7(5,$/�68%0,77$/6�

$� )XUQLVK� H[WUD�PDWHULDOV� WKDW� DUH� SDFNDJHG�ZLWK� SURWHFWLYH� FRYHULQJ� IRU� VWRUDJH� DQG� LGHQWLILHG�
ZLWK�ODEHOV�GHVFULELQJ�FRQWHQWV��

�� )OXVKRPHWHU�9DOYH�5HSDLU�.LWV�� �(TXDO� WR� ���SHUFHQW�RI� DPRXQW�RI� HDFK� W\SH� LQVWDOOHG��
EXW�QR�IHZHU�WKDQ�IRXU�RI�HDFK�W\SH��

3$57�����352'8&76�

��� )/225�02817('�:$7(5�&/26(76�

$� :DWHU�&ORVHWV��3������)ORRU�PRXQWHG��IORRU�RXWOHW��FORVH�FRXSOHG��JUDYLW\�WDQN���YLWUHRXV�FKLQD��

�� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV��

�� %RZO��

D� 6WDQGDUGV���$60(�$���������&6$�%������$60(�$����������DQG�$66(�������
E� 0DWHULDO���9LWUHRXV�FKLQD��
F� 7\SH���6LSKRQ�MHW��
G� +HLJKW���6WDQGDUG��
H� 5LP�&RQWRXU���(ORQJDWHG��
I� :DWHU�&RQVXPSWLRQ��������JDO� SHU�IOXVK��
J� &RORU���$V�VHOHFWHG�E\�$UFKLWHFW��

�� 7RLOHW�6HDW���6HH�³3���3��$´�XQGHU�6HFWLRQ�����³7RLOHW�6HDWV´��EHORZ��

�� 6XSSO\�ILWWLQJV��

D� 6WDQGDUG���$60(�$���������&6$�%�������
E� 6XSSO\�3LSLQJ���&KURPH�SODWHG�EUDVV�SLSH�RU�FKURPH�SODWHG�FRSSHU�WXEH�PDWFKLQJ�

ZDWHU�VXSSO\�SLSLQJ�VL]H���,QFOXGH�FKURPH�SODWHG�ZDOO�IODQJH��
F� 6WRS�� � &KURPH�SODWHG�EUDVV� SLSH� RU� FKURPH�SODWHG�FRSSHU� WXEH� PDWFKLQJ� ZDWHU�

VXSSO\�SLSLQJ�VL]H���,QFOXGH�FKURPH�SODWHG�ZDOO�IODQJH��

��� 2SHUDWLRQ���:KHHO�KDQGOH��

G�� 5LVHU��

��� 6L]H�� 136������
��� 0DWHULDO�� $60(�$����������EUDLGHG�VWDLQOHVV�VWHHO�KRVH�ULVHU��

%� :DWHU�&ORVHWV��3��$����)ORRU�PRXQWHG��IORRU�RXWOHW��FORVH�FRXSOHG��JUDYLW\�WDQN���YLWUHRXV�FKLQD��
DFFHVVLEOH��

�� %DVLV�RI�'HVLJQ� 3URGXFW�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW�
LQGLFDWHG�RQ�'UDZLQJV��

�



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

�� %RZO��

D� 6WDQGDUGV���$60(�$���������&6$�%������$60(�$����������DQG�$66(�������
E� 0DWHULDO���9LWUHRXV�FKLQD��
F� 7\SH���6LSKRQ�MHW��
G� +HLJKW���$'$�FRPSOLDQW��
H� 5LP�&RQWRXU���(ORQJDWHG��
I� :DWHU�&RQVXPSWLRQ��������JDO��SHU�IOXVK��
J� &RORU���$V�VHOHFWHG�E\�$UFKLWHFW��

�� 7RLOHW�6HDW���6HH�³3���3��$´�XQGHU�6HFWLRQ�����³7RLOHW�6HDWV´��EHORZ��

�� 6XSSO\�ILWWLQJV��

D� 6WDQGDUG���$60(�$���������&6$�%�������
E� 6XSSO\�3LSLQJ���&KURPH�SODWHG�EUDVV�SLSH�RU�FKURPH�SODWHG�FRSSHU�WXEH�PDWFKLQJ�

ZDWHU�VXSSO\�SLSLQJ�VL]H���,QFOXGH�FKURPH�SODWHG�ZDOO�IODQJH��
F� 6WRS�� � &KURPH�SODWHG�EUDVV� SLSH� RU� FKURPH�SODWHG�FRSSHU� WXEH� PDWFKLQJ� ZDWHU�

VXSSO\�SLSLQJ�VL]H���,QFOXGH�FKURPH�SODWHG�ZDOO�IODQJH��

��� 2SHUDWLRQ���:KHHO�KDQGOH��

G�� 5LVHU��

��� 6L]H�� 136������
��� 0DWHULDO�� $60(�$����������EUDLGHG�VWDLQOHVV�VWHHO�KRVH�ULVHU��

��� 72,/(7�6($76�

$� 7RLOHW�6HDWV�3���3��$��

%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�$PHULFDQ�6WDQGDUG�RU�=XUQ��RU�DSSURYHG�HTXDO��

�� 6WDQGDUG���,$302�$16,�=�������
�� 0DWHULDO���3ODVWLF��
�� 7\SH���&RPPHUFLDO��+HDY\�GXW\���
�� 6KDSH���(ORQJDWHG�ULP��RSHQ�IURQW��
�� +LQJH���6HOI�VXVWDLQLQJ��
�� +LQJH�0DWHULDO���1RQFRUURGLQJ�PHWDO��
�� 6HDW�/LG���5HTXLUHG��
�� &RORU���$V�VHOHFWHG�E\�$UFKLWHFW��

��� :$//�+81*�85,1$/6�

$� 8ULQDOV��3������:DOO�KXQJ��EDFN�RXWOHW��WRS�VSXG��ZDVKRXW��

%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW� LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�$PHULFDQ�6WDQGDUG�RU�=XUQ��RU�DSSURYHG�HTXDO��
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&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

�� )L[WXUH��

D� 6WDQGDUGV���$60(�$���������&6$�%�����DQG�$60(�$����������
E� 0DWHULDO���9LWUHRXV�FKLQD��
F� +HLJKW��6WDQGDUG��
G� 6WUDLQHU�RU�7UDSZD\���2SHQ�WUDSZD\�ZLWK�LQWHJUDO�WUDS��
H� :DWHU�&RQVXPSWLRQ���:DWHU�VDYLQJ��
I� 6SXG�6L]H�DQG�/RFDWLRQ���136������WRS��
J� 2XWOHW�6L]H�DQG�/RFDWLRQ���136����EDFN��
K� &RORU���$V�VHOHFWHG�E\�$UFKLWHFW��

&� )OXVKRPHWHU�9DOYH���6HH�³3��´�XQGHU�6HFWLRQ�����³8ULQDO�)OXVKRPHWHU�9DOYHV´��EHORZ��

'� :DVWH�)LWWLQJ��

�� 6WDQGDUG���$60(�$���������&6$�%������IRU�FRXSOLQJ��
6L]H���136����

(� 6XSSRUW�� � $60(�$�������0�� 7\SH� ,�� XULQDO� FDUULHU�ZLWK� IL[WXUH� VXSSRUW� SODWHV� DQG� FRXSOLQJ�
ZLWK�VHDO�DQG�IL[WXUH�EROWV�DQG�KDUGZDUH�PDWFKLQJ�IL[WXUH��

��� 85,1$/�)/86+20(7(5�9$/9(6�

$� /HYHU�+DQGOH��'LDSKUDJP�)OXVKRPHWHU�9DOYHV��3�����

%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�.RKOHU�RU�=XUQ��RU�DSSURYHG�HTXDO��

�� 6WDQGDUG���$66(�������
�� 0LQLPXP�3UHVVXUH�5DWLQJ�������SVLJ��
�� )HDWXUHV���,QFOXGH�LQWHJUDO�FKHFN�VWRS�DQG�EDFNIORZ�SUHYHQWLRQ�GHYLFH��
�� 0DWHULDO���%UDVV�ERG\�ZLWK�FRUURVLRQ�UHVLVWDQW�FRPSRQHQWV��
�� ([SRVHG�)OXVKRPHWHU�9DOYH�)LQLVK���&KURPH�SODWHG��
�� 6W\OH���([SRVHG��
�� &RQVXPSWLRQ���������JDO��SHU�IOXVK��
�� 0LQLPXP�,QOHW���136����
�� 0LQLPXP�2XWOHW���136������

��� 32/<0(5��&217,18286�%2:/��:$//�02817('�/$9$725,(6�

$� /DYDWRU\� �3����� � $'$� FRPSOLDQW�� WULSOH�VWDWLRQ�� LQWHJUDO� VHPL�FLUFXODU� FRQWLQXRXV� ERZO��
GHVQLILHG� VROLG� VXUIDFH� SRO\PHU� PDWHULDO�� ZDOO� PRXQWHG�� ZLWK� LQWHJUDO� VSUD\� KHDGV� DQG� VRDS�
GLVSHQVHUV��

%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�:LOORXJKE\�RU�(NR�/LYLQJ�(OHPHQWV��RU�DSSURYHG�HTXDO��

&� )L[WXUH��

�� 6WDQGDUG���&6$�%������DQG�,$302�=�����
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&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

�� 7\SH���:DOO�PRXQWHG��
�� 1RPLQDO�6L]H������E\��������LQFKHV��
�� )L[WXUH�0DWHULDO�����

D�� 6ROLG�6XUIDFH�0DWHULDO���7KHUPRVHW�DFU\OLF�PRGLILHG�� SRO\HVWHU�UHVLQ�FHUWLILHG��E\�
DSSURYHG� LQGHSHQGHQW� WHVWLQJ� DJHQF\� DV� FRPSO\LQJ�ZLWK�$16,�,&3$�66���������
$16,�=�������DQG�$16,�=��������ZLWK�WKH�IROORZLQJ�PLQLPXP�SURSHUWLHV��

L� 7KLFNQHVV�������LQFK��PLQLPXP��
LL� /LTXLG�$EVRUSWLRQ���������SHUFHQW�LQ����KRXUV��SHU�$670�'������
LLL� 7HQVLOH�6WUHQJWK��������SVL��PLQLPXP��SHU�$670�'������
LY� 7KHUPDO�([SDQVLRQ���������SHU�$670�'������
Y� +DUGQHVV����������SHU�$670�'������
YL� )LUH�5HVLVWDQFH���&ODVV����SHU�$670�(�����

�� 6XSSRUW�)UDPH���+HDY\�JDXJH�VWDLQOHVV�VWHHO��
�� )DXFHW�+ROH�/RFDWLRQ���6SUD\KHDG�PROGHG�LQWHJUDOO\�WR�ERZO�PRGXOH��
�� &RORU���$V�VHOHFWHG�E\�$UFKLWHFW��
�� 0RXQWLQJ�0DWHULDO���6HDODQW��

'� 6SUD\�+HDG����

��� ,QGHSHQGHQW�ZDWHU�VWUHDP�IRUPHU��
��� 6SUD\�+HDG�9DOYH�2SHUDWLRQ����&DSWLYH�VHQVLQJ�PRGXOH�DQG�VROHQRLG�ZLWK�DGMXVWDEOH�WXUQ�

RII�GHOD\�DQG�DXWRPDWLF�VKXW�RII��
��� 3RZHU�6RXUFH����%DWWHU\�RSHUDWHG��
��� &RORU����$V�VHOHFWHG�E\�$UFKLWHFW���

%� /DYDWRU\� �3��$��� � $'$� FRPSOLDQW� VLQJOH�VWDWLRQ�� RQH� SHUVRQ� IUHTXHQF\��ZDOO�PRXQWHG�� VROLG�
VXUIDFH��FLUFXODU�ERZO�IL[WXUH�ZLWK�LQWHJUDO�VSUD\�KHDG�DQG�VRDS�GLVSHQVHU��

)� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�$PHULFDQ�6WDQGDUG�RU�=XUQ��RU�DSSURYHG�HTXDO��

*� )L[WXUH��

�� 6WDQGDUG���&6$�%������DQG�,$302�=�����
�� 7\SH���:DOO�PRXQWHG��
�� 1RPLQDO�6L]H������E\��������LQFKHV��
�� )L[WXUH�0DWHULDO�����

D�� 6ROLG�6XUIDFH�0DWHULDO���7KHUPRVHW�DFU\OLF�PRGLILHG�� SRO\HVWHU� UHVLQ� FHUWLILHG� E\�
DSSURYHG�LQGHSHQGHQW�WHVWLQJ�DJHQF\�DV�� FRPSO\LQJ�ZLWK�$16,�,&3$�66���������
$16,�=�������DQG�$16,�=������ZLWK�WKH�IROORZLQJ�PLQLPXP�SURSHUWLHV��
L� 7KLFNQHVV�������LQFK��PLQLPXP��
LL� /LTXLG�$EVRUSWLRQ���������SHUFHQW�LQ����KRXUV��SHU�$670�'������
LLL� 7HQVLOH�6WUHQJWK��������SVL��PLQLPXP��SHU�$670�'������
LY� 7KHUPDO�([SDQVLRQ���������SHU�$670�'������
Y� +DUGQHVV����������SHU�$670�'������
YL� )LUH�5HVLVWDQFH���&ODVV����SHU�$670�(�����

�� 6XSSRUW�)UDPH���+HDY\�JDXJH�VWDLQOHVV�VWHHO��
�� )DXFHW�+ROH�/RFDWLRQ���6SUD\KHDG�PROGHG�LQWHJUDOO\�WR�ERZO�PRGXOH��
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&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

�� &RORU���5HIHU�WR�$UFKLWHFWXUDO�GUDZLQJV�IRU�FRORU��
�� 0RXQWLQJ�0DWHULDO���6HDODQW��

�� 6SUD\�+HDG����

��� ,QGHSHQGHQW�ZDWHU�VWUHDP�IRUPHU��
��� 6SUD\�+HDG�9DOYH�2SHUDWLRQ����&DSWLYH�VHQVLQJ�PRGXOH�DQG�VROHQRLG�ZLWK�DGMXVWDEOH�WXUQ�

RII�GHOD\�DQG�DXWRPDWLF�VKXW�RII��
��� 3RZHU�6RXUFH����%DWWHU\�RSHUDWHG��
��� &RORU����$V�VHOHFWHG�E\�$UFKLWHFW���

��� :$67(�),77,1*6�

$� 6WDQGDUG���$60(�$���������&6$�%�������

%� 'UDLQ���*ULG�W\SH�ZLWK�136�������RIIVHW�DQG�VWUDLJKW�WDLOSLHFH��

&� 7UDS��

�� 6L]H���136�������E\�136��������
�� 0DWHULDO�� �&KURPH�SODWHG�� WZR�SLHFH��FDVW�EUDVV�WUDS�DQG�VZLYHO�HOERZ�ZLWK�������LQFK��

WKLFN�EUDVV�WXEH�WR�ZDOO��DQG�FKURPH�SODWHG��EUDVV�RU�VWHHO�ZDOO�IODQJH��

��� 35(6685(�%$/$1&('��0$18$//<�23(5$7('��6+2:(5�9$/9(6�

$� 16)� 6WDQGDUG�� � &RPSO\�ZLWK�16)�$16,� ���� �'ULQNLQJ�:DWHU� 6\VWHP�&RPSRQHQWV� �� +HDOWK�
(IIHFWV���IRU�IDXFHW�PDWHULDOV�WKDW�ZLOO�EH�LQ�FRQWDFW�ZLWK�SRWDEOH�ZDWHU��

%� 6KRZHU�9DOYH��3������0DQXDO�W\SH��VLQJOH�FRQWURO�PL[LQJ��FRPPHUFLDO��VROLG�EUDVV�YDOYH��

&� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�$PHULFDQ�6WDQGDUG�RU�=XUQ��RU�DSSURYHG�HTXDO��

�� 6WDQGDUG���$60(�$����������$60(������$60(�$���������
�� 9DOYH�7\SH��3UHVVXUH�EDODQFLQJ�GLDSKUDJP��
�� *HQHUDO���0L[LQJ�YDOYH�F\FOHV�IURP�FROG�WR�KRW��
�� %RG\�0DWHULDO���&RPPHUFLDO��VROLG�EUDVV��
�� 0D[LPXP�)ORZ�5DWH�����JSP��
�� &RQQHFWLRQ���8QLYHUVDO�137�RU�'LUHFW�6ZHDW��

��� 67$,1/(66�67((/��&2817(5�02817('�6,1.�

$� 6,1.��3������2YDO��VHOI�ULPPLQJ��YLWUHRXV�FKLQD��FRXQWHU�PRXQWHG��

%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�$PHULFDQ�6WDQGDUG�RU�=XUQ��RU�DSSURYHG�HTXDO��

&� )L[WXUH��
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&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

�� 6WDQGDUG���$60(�$���������
�� 7\SH���7RS�PRXQW�IRU�DERYH�FRXQWHU�PRXQWLQJ��
�� 1RPLQDO�6L]H���5HFWDQJXODU�����E\����LQFKHV��
�� )DXFHW�+ROH�3XQFKLQJ���7KUHH�KROHV����LQFK�FHQWHUV@��
�� )DXFHW�+ROH�/RFDWLRQ���7RS��
�� 0DWHULDO��6WDLQOHVV�6WHHO�
�� *DXJH������
�� 'UDLQ�VL]H�������´��
�� )LQLVK��/XVWHUWRQH��
��� 0RXQWLQJ�0DWHULDO���6HDODQW��

'� )DXFHW���6HH�³3��´�XQGHU�6HFWLRQ�����³6ROLG�%UDVV��0DQXDOO\�2SHUDWHG�)DXFHWV´��EHORZ��

��� 62/,'�%5$66��0$18$//<�23(5$7('�)$8&(76�

$� 16)� 6WDQGDUG�� � &RPSO\�ZLWK�16)�$16,� ���� �'ULQNLQJ�:DWHU� 6\VWHP�&RPSRQHQWV� �� +HDOWK�
(IIHFWV���IRU�IDXFHW�PDWHULDOV�WKDW�ZLOO�EH�LQ�FRQWDFW�ZLWK�SRWDEOH�ZDWHU��

%� 6LQN�)DXFHW��3������0DQXDO�W\SH��WZR�KDQGOH�PL[LQJ��FRPPHUFLDO��VROLG�EUDVV�YDOYH��

&� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�$PHULFDQ�6WDQGDUG�RU�=XUQ��RU�DSSURYHG�HTXDO��

�� 6WDQGDUG���$60(�$����������$16,�$�������16)������
�� *HQHUDO�� � ,QFOXGH�KRW�� DQG�FROG�ZDWHU� LQGLFDWRUV�� FRRUGLQDWH� IDXFHW� LQOHWV�ZLWK� VXSSOLHV�

DQG�IL[WXUH�KROH�SXQFKLQJV��FRRUGLQDWH�RXWOHW�ZLWK�VSRXW�DQG�IL[WXUH�UHFHSWRU��
�� %RG\�7\SH����´�FHQWHUVHW��
�� %RG\�0DWHULDO���&RPPHUFLDO��VROLG�EUDVV��
�� )LQLVK���3ROLVKHG�FKURPH�SODWH��
�� 0D[LPXP�)ORZ�5DWH�������JSP��
�� 0RXQWLQJ�7\SH���'HFN��H[SRVHG��
�� 9DOYH�+DQGOH�V����7ZR�ZULVW�EODGH�OHYHU��
�� 6SRXW���*RRVHQHFN�W\SH��
��� 6SRXW�2XWOHW���$HUDWRU��
��� 2SHUDWLRQ���&RPSUHVVLRQ��PDQXDO��

���� )/225�02817('�023�6,1.�

$� 0RS�6LQN��3������6TXDUH��7HUUD]]R��IORRU�PRXQWHG��

%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ� 'UDZLQJV�� HTXLYDOHQW� SURGXFW� E\� $FRUQ� (QJLQHHULQJ� RU� 0XUGRFN� 0DQXIDFWXULQJ�� RU�
DSSURYHG�HTXDO��

&� )L[WXUH��

�� 7\SH���2QH�SLHFH��SUHFDVW�WHUUD]]R���
�� 1RPLQDO�6L]H���5HFWDQJXODU�����E\����LQFKHV��
�� &RPSUHVVLYH�VWUHQJWK�������36,���GD\V�DIWHU�FDVWLQJ��
�� 0RXQWLQJ�0DWHULDO���6HDODQW��
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&200(5&,$/�3/80%,1*�),;785(6�$1'�75,06� ��������������

'� )DXFHW���6HH�³3��´�XQGHU�6HFWLRQ������³6ROLG�%UDVV��0DQXDOO\�2SHUDWHG�)DXFHWV´��EHORZ��

���� 62/,'�%5$66��0$18$//<�23(5$7('�)$8&(76�

$� 16)� 6WDQGDUG�� � &RPSO\�ZLWK� 16)�$16,����� �'ULQNLQJ�:DWHU� 6\VWHP�&RPSRQHQWV� �� +HDOWK�
(IIHFWV���IRU�IDXFHW�PDWHULDOV�WKDW�ZLOO�EH�LQ�FRQWDFW�ZLWK�SRWDEOH�ZDWHU��

%� 0RS�6LQN�)DXFHWV��3������0DQXDO�W\SH��VLQJOH�FRQWURO�PL[LQJ��FRPPHUFLDO��VROLG�EUDVV�YDOYH��

&� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�&KLFDJR�)DXFHWV�RU�7	6�%UDVV��RU�DSSURYHG�HTXDO��

�� 6WDQGDUG���$60(�$����������$16,�$������
�� *HQHUDO���,QFOXGH�VXSSRUW�IRUN��
�� %RG\�7\SH���([SRVHG�\RNH��ZDOO�PRXQW��
�� %RG\�0DWHULDO���&RPPHUFLDO��VROLG�EUDVV��
�� )LQLVK���5RXJK�EUDVV��
�� 0D[LPXP�)ORZ�5DWH������JSP��
�� 0RXQWLQJ�7\SH���:DOO�KXQJ��
�� 9DOYH�+DQGOH�V�������ZULVW�EODGH�KDQGOH��
�� 6SRXW���5LJLG�W\SH��
��� 6SRXW�2XWOHW���2SHQ��

���� 2SHUDWLRQ���&RPSUHVVLRQ��PDQXDO��

���� (/(&75,&�:$7(5�&22/(5�

$� :DWHU�&RROHU��3������:DOO�PRXQWHG��ILOWHUHG��DFFHVVLEOH��

%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�2DVLV�&RROHUV�RU�$FRUQ�7KRUQ��RU�DSSURYHG�HTXDO��

&� )L[WXUH��

�� 6WDQGDUGV���$60(�$����������$16,�$�������16)������8/������
�� 0DWHULDO���6WDLQOHVV�VWHHO��
�� 3RZHU�����9���+]�
�� %XEEOHU�6W\OH��9DQGDO�UHVLVWDQW�6WUHDP�6DYHU�
�� 0RXQWLQJ��:DOO�PRXQW��
�� &KLOOLQJ�&DSDFLW\����*3+��
�� 1XPEHU�RI�6WDWLRQV�����
�� )LOWHU��,QWHUQDO��UHSODFHDEOH��
�� :DWHU�&RQQHFWLRQ��6LQJOH�����´��
��� 7UDS�����,QWHUQDO��

����� (0(5*(1&<�(<(:$6+�$1'�6+2:(5�

$� (PHUJHQF\�(\HZDVK�6KRZHU��(0����� ���)ORRU�PRXQWHG��DFFHVVLEOH�
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%� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�6SHDNPDQ�RU�%UDGOH\��RU�DSSURYHG�HTXDO��

&� )L[WXUH��

�� 6WDQGDUGV���$16,�=������������
�� *HQHUDO����(PHUJHQF\�H\HZDVK�ZLWK�VKRZHU�DQG�GUHQFK�KRVH��
�� %RG\�0DWHULDO���6FKHGXOH����JDOYDQL]HG�VWHHO��
�� 6KRZHU�+HDG�0DWHULDO����$%6�SODVWLF��
�� (\HZDVK�%RZO�0DWHULDO����6WDLQOHVV�VWHHO��
�� 'UHQFK�+RVH�0DWHULDO����5HLQIRUFHG�39&��
�� 3XOO�5RG�0DWHULDO����6WDLQOHVV�VWHHO��
�� (\HZDVK�'XVW�&RYHUV����,QWHJUDO�IOLS�WRS�W\SH��
�� 0RXQWLQJ����)ORRU�PRXQW��
��� 6KRZHU�)ORZ�5DWH��������*30��
��� (\HZDVK�)ORZ�5DWH��������*30�
��� 6LJQDJH����$16,�FRPSOLDQW��

'� 0L[LQJ�9DOYH��709������0DQXDO�W\SH��VLQJOH�FRQWURO�PL[LQJ��FRPPHUFLDO��VROLG�EUDVV�YDOYH��

(� %DVLV�RI�'HVLJQ�3URGXFW�� �6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV��HTXLYDOHQW�SURGXFW�E\�/HRQDUG�9DOYH�RU�6\PPRQV��RU�DSSURYHG�HTXDO��

�� 6WDQGDUG���$16,�=������������
�� 9DOYH�7\SH��%L�PHWDOLF�WKHUPRVWDW�ZLWK����GHJUHH��)��KLJK�OLPLW�VWRS��
�� *HQHUDO���0L[LQJ�YDOYH�VHW�WR�GHOLYHU����GHJUHH��)��ZDWHU��ZLWK�IDLO�VDIH�WR�IDLO�WR�FROG��
�� %RG\�0DWHULDO���&RPPHUFLDO��VROLG�EUDVV��
�� 0D[LPXP�)ORZ�5DWH������JSP��
�� &RQQHFWLRQ���8QLYHUVDO�137�RU�'LUHFW�6ZHDW��

3$57�����(;(&87,21�

��� (;$0,1$7,21�

$� ([DPLQH�URXJKLQJ�LQ�RI�ZDWHU�VXSSO\�DQG�VDQLWDU\�GUDLQDJH�DQG�YHQW�SLSLQJ�V\VWHPV�WR�YHULI\�
DFWXDO�ORFDWLRQV�RI�SLSLQJ�FRQQHFWLRQV�EHIRUH�LQVWDOODWLRQ��

%� ([DPLQH�ZDOOV�DQG�IORRUV�IRU�VXLWDEOH�FRQGLWLRQV�ZKHUH�IL[WXUHV�DQG�RU�WULP�ZLOO�EH�LQVWDOOHG��

&� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

��� ,167$//$7,21�

$� :DWHU�&ORVHW�,QVWDOODWLRQ��

�� ,QVWDOO�OHYHO�DQG�SOXPE�DFFRUGLQJ�WR�URXJKLQJ�LQ�GUDZLQJV��

�� ,QVWDOO� IORRU�PRXQWHG� ZDWHU� FORVHWV� RQ� ERZO�WR�GUDLQ� FRQQHFWLQJ� ILWWLQJ� DWWDFKPHQWV� WR�
SLSLQJ�RU�EXLOGLQJ�VXEVWUDWH��
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�� ,QVWDOO� DFFHVVLEOH�� ZDOO�PRXQWHG� ZDWHU� FORVHWV� DW� PRXQWLQJ� KHLJKW� IRU�
KDQGLFDSSHG�HOGHUO\��DFFRUGLQJ�WR�,&&�$16,�$�������

%� 6XSSRUW�,QVWDOODWLRQ��

�� ,QVWDOO� VXSSRUWV�� DIIL[HG� WR� EXLOGLQJ� VXEVWUDWH�� IRU� IORRU�PRXQWHG�� IORRU�RXWOHW� ZDWHU�
FORVHWV��

�� ,QVWDOO�IORRU�PRXQWHG�ZDWHU�FORVHWV�DWWDFKHG�WR�EXLOGLQJ�IORRU�VXEVWUDWH��RQWR�ZDVWH�ILWWLQJ�
VHDOV��DQG�DWWDFK�WR�VXSSRUW��

&� ,QVWDOO�WRLOHW�VHDWV�DQG�OLGV�RQ�ZDWHU�FORVHWV��

'� :DOO�)ODQJH�DQG�(VFXWFKHRQ�,QVWDOODWLRQ��

�� ,QVWDOO� ZDOO� IODQJHV� RU� HVFXWFKHRQV� DW� SLSLQJ� ZDOO� SHQHWUDWLRQV� LQ� H[SRVHG�� ILQLVKHG�
ORFDWLRQV�DQG�ZLWKLQ�FDELQHWV�DQG�PLOOZRUN��

�� ,QVWDOO�GHHS�SDWWHUQ�HVFXWFKHRQV�LI�UHTXLUHG�WR�FRQFHDO�SURWUXGLQJ�ILWWLQJV��

�� &RPSO\�ZLWK�HVFXWFKHRQ�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��(VFXWFKHRQV�IRU�
3OXPELQJ�3LSLQJ���

(� -RLQW�6HDOLQJ��

�� 6HDO� MRLQWV� EHWZHHQ� ZDWHU� FORVHWV� DQG� ZDOOV� DQG� IORRUV� XVLQJ� VDQLWDU\�W\SH�� RQH�SDUW��
PLOGHZ�UHVLVWDQW�VLOLFRQH�VHDODQW��

�� 0DWFK�VHDODQW�FRORU�WR�ZDWHU�FORVHW�FRORU��

�� &RPSO\�ZLWK�VHDODQW�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��-RLQW�6HDODQWV���

)� 8ULQDO�,QVWDOODWLRQ��

�� ,QVWDOO�XULQDOV�OHYHO�DQG�SOXPE�DFFRUGLQJ�WR�URXJKLQJ�LQ�GUDZLQJV��

�� ,QVWDOO�ZDOO�KXQJ��EDFN�RXWOHW�XULQDOV�RQWR�ZDVWH�ILWWLQJ�VHDOV�DQG�DWWDFKHG�WR�VXSSRUWV��

�� ,QVWDOO�DFFHVVLEOH��ZDOO�PRXQWHG�XULQDOV�DW�PRXQWLQJ�KHLJKW�IRU�WKH�KDQGLFDSSHG�HOGHUO\��
DFFRUGLQJ�WR�,&&�$16,�$�������

�� ,QVWDOO�WUDS�VHDO�OLTXLG�LQ�ZDWHUOHVV�XULQDOV��

*� 6XSSRUW�,QVWDOODWLRQ��

�� ,QVWDOO�VXSSRUWV��DIIL[HG�WR�EXLOGLQJ�VXEVWUDWH��IRU�ZDOO�KXQJ�XULQDOV��

�� 8VH�FDUULHUV�ZLWK�ZDVWH�ILWWLQJ�DQG�VHDO�IRU�EDFN�RXWOHW�XULQDOV��

�� 8VH�FKDLU�W\SH�FDUULHU�VXSSRUWV�ZLWK�UHFWDQJXODU�VWHHO�XSULJKWV�IRU�DFFHVVLEOH�XULQDOV��

+� )OXVKRPHWHU�9DOYH�,QVWDOODWLRQ��

�� ,QVWDOO�IOXVKRPHWHU�YDOYH�ZDWHU�VXSSO\�ILWWLQJ�RQ�HDFK�VXSSO\�WR�HDFK�XULQDO��

�� $WWDFK�VXSSO\�SLSLQJ�WR�VXSSRUWV�RU�VXEVWUDWH�ZLWKLQ�SLSH�VSDFHV�EHKLQG�IL[WXUHV��

�� ,QVWDOO� OHYHU�KDQGOH� IOXVKRPHWHU� YDOYHV� IRU� DFFHVVLEOH� XULQDOV� ZLWK� KDQGOH� PRXQWHG� RQ�
RSHQ�VLGH�RI�FRPSDUWPHQW��
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,� :DOO�)ODQJH�DQG�(VFXWFKHRQ�,QVWDOODWLRQ��

�� ,QVWDOO� ZDOO� IODQJHV� RU� HVFXWFKHRQV� DW� SLSLQJ� ZDOO� SHQHWUDWLRQV� LQ� H[SRVHG�� ILQLVKHG�
ORFDWLRQV��

�� ,QVWDOO�GHHS�SDWWHUQ�HVFXWFKHRQV�LI�UHTXLUHG�WR�FRQFHDO�SURWUXGLQJ�ILWWLQJV��

�� &RPSO\�ZLWK�HVFXWFKHRQ�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��(VFXWFKHRQV�IRU�
3OXPELQJ�3LSLQJ���

-� -RLQW�6HDOLQJ��

�� 6HDO� MRLQWV�EHWZHHQ�XULQDOV� DQG�ZDOOV� DQG� IORRUV�XVLQJ� VDQLWDU\�W\SH��RQH�SDUW��PLOGHZ�
UHVLVWDQW�VLOLFRQH�VHDODQW��

�� 0DWFK�VHDODQW�FRORU�WR�XULQDO�FRORU��

�� &RPSO\�ZLWK�VHDODQW�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��-RLQW�6HDODQWV���

.� ,QVWDOO�DOO�RWKHU�IL[WXUHV�OHYHO�DQG�SOXPE�DFFRUGLQJ�WR�URXJKLQJ�LQ�GUDZLQJV��

/� ,QVWDOO�DOO�RWKHU�IL[WXUH�VXSSRUWV��DIIL[HG�WR�EXLOGLQJ�VXEVWUDWH��

0� ,QVWDOO�DFFHVVLEOH�ZDOO�PRXQWHG�IL[WXUHV�DW�KDQGLFDSSHG�HOGHUO\�PRXQWLQJ�KHLJKW�IRU�SHRSOH�ZLWK�
GLVDELOLWLHV�RU�WKH�HOGHUO\��DFFRUGLQJ�WR�,&&�$16,�$�������

1� ,QVWDOO�ZDOO� IODQJHV� RU� HVFXWFKHRQV� DW� SLSLQJ�ZDOO� SHQHWUDWLRQV� LQ� H[SRVHG�� ILQLVKHG� ORFDWLRQV���
8VH� GHHS�SDWWHUQ� HVFXWFKHRQV� LI� UHTXLUHG� WR� FRQFHDO� SURWUXGLQJ� ILWWLQJV�� � &RPSO\� ZLWK�
HVFXWFKHRQ�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��(VFXWFKHRQV�IRU�3OXPELQJ�3LSLQJ���

2� 6HDO�MRLQWV�EHWZHHQ�IL[WXUHV��FRXQWHUV��DQG�ZDOOV�XVLQJ�VDQLWDU\�W\SH��RQH�SDUW��PLOGHZ�UHVLVWDQW�
VLOLFRQH� VHDODQW�� � 0DWFK� VHDODQW� FRORU� WR� IL[WXUH� FRORU�� � &RPSO\� ZLWK� VHDODQW� UHTXLUHPHQWV�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��-RLQW�6HDODQWV���

3� ,QVWDOO�SURWHFWLYH�VKLHOGLQJ�SLSH�FRYHUV�DQG�HQFORVXUHV�RQ�H[SRVHG�VXSSOLHV�DQG�ZDVWH�SLSLQJ�RI�
DFFHVVLEOH� ODYDWRULHV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ� ��� 6HFWLRQ� �3OXPELQJ� 3LSLQJ�
,QVXODWLRQ���

��� &211(&7,216�

$� &RQQHFW�ZDWHU� FORVHWV�ZLWK�ZDWHU� VXSSOLHV�DQG�VRLO��ZDVWH�� DQG�YHQW�SLSLQJ�� �8VH� VL]H� ILWWLQJV�
UHTXLUHG�WR�PDWFK�ZDWHU�FORVHWV��

%� &RPSO\� ZLWK� ZDWHU� SLSLQJ� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ� ��� 6HFWLRQ� �'RPHVWLF� :DWHU�
3LSLQJ���

&� &RPSO\� ZLWK� VRLO� DQG� ZDVWH� SLSLQJ� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ� ��� 6HFWLRQ� �6DQLWDU\�
:DVWH�DQG�9HQW�3LSLQJ���

'� :KHUH�LQVWDOOLQJ�SLSLQJ�DGMDFHQW�WR�ZDWHU�FORVHWV��DOORZ�VSDFH�IRU�VHUYLFH�DQG�PDLQWHQDQFH��

(� &RQQHFW�XULQDOV�ZLWK�ZDWHU�VXSSOLHV�DQG�VRLO��ZDVWH��DQG�YHQW�SLSLQJ���8VH�VL]H�ILWWLQJV�UHTXLUHG�
WR�PDWFK�XULQDOV��
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)� &RPSO\� ZLWK� ZDWHU� SLSLQJ� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ� ��� 6HFWLRQ� �'RPHVWLF� :DWHU�
3LSLQJ���

*� &RPSO\� ZLWK� VRLO� DQG� ZDVWH� SLSLQJ� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ� ��� 6HFWLRQ� �6DQLWDU\�
:DVWH�DQG�9HQW�3LSLQJ���

+� :KHUH�LQVWDOOLQJ�SLSLQJ�DGMDFHQW�WR�XULQDOV��DOORZ�VSDFH�IRU�VHUYLFH�DQG�PDLQWHQDQFH��

,� &RQQHFW�DOO�RWKHU�IL[WXUHV�ZLWK�ZDWHU�VXSSOLHV��VWRSV��DQG�ULVHUV��DQG�ZLWK�WUDSV��VRLO��ZDVWH��DQG�
YHQW�SLSLQJ���8VH�VL]H�ILWWLQJV�UHTXLUHG�WR�PDWFK�IL[WXUHV��

-� )RU�DOO�RWKHU�IL[WXUHV��FRPSO\�ZLWK�ZDWHU�SLSLQJ�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ�
�'RPHVWLF�:DWHU�3LSLQJ���

.� )RU�DOO�RWKHU�IL[WXUHV��FRPSO\�ZLWK�VRLO�DQG�ZDVWH�SLSLQJ�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����
6HFWLRQ��6DQLWDU\�:DVWH�DQG�9HQW�3LSLQJ���

/� &RPSO\� ZLWK� ZLULQJ� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ� ��� ³/RZ� 9ROWDJH� (OHFWULFDO� 3RZHU�
&RQGXFWRUV�DQG�&DEOHV´��

��� $'-867,1*�

$� 2SHUDWH� DQG� DGMXVW� ZDWHU� FORVHWV� DQG� FRQWUROV�� � 5HSODFH� GDPDJHG� DQG�PDOIXQFWLRQLQJ� ZDWHU�
FORVHWV��ILWWLQJV��DQG�FRQWUROV��

%� $GMXVW�ZDWHU�SUHVVXUH�DW�IOXVKRPHWHU�YDOYHV�WR�SURGXFH�SURSHU�IORZ��

&� 2SHUDWH�DQG�DGMXVW�XULQDOV�DQG�FRQWUROV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�XULQDOV��ILWWLQJV��
DQG�FRQWUROV��

'� $GMXVW�ZDWHU�SUHVVXUH�DW�IOXVKRPHWHU�YDOYHV�WR�SURGXFH�SURSHU�IORZ��

(� 2SHUDWH�DQG�DGMXVW�DOO�RWKHU�IL[WXUH�IDXFHWV�DQG�FRQWUROV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�
ODYDWRULHV��ILWWLQJV��DQG�FRQWUROV��

)� $GMXVW�ZDWHU�SUHVVXUH�DW�IDXFHWV�WR�SURGXFH�SURSHU�IORZ��

��� &/($1,1*�$1'�3527(&7,21�

$� &OHDQ�IL[WXUHV�DQG�ILWWLQJV�ZLWK�PDQXIDFWXUHUV
�UHFRPPHQGHG�FOHDQLQJ�PHWKRGV�DQG�PDWHULDOV��

%� ,QVWDOO�SURWHFWLYH�FRYHULQJ�IRU�LQVWDOOHG�IL[WXUHV�DQG�ILWWLQJV��

&� 'R�QRW�DOORZ�XVH�RI�QHZ�IL[WXUHV�IRU�WHPSRUDU\�IDFLOLWLHV�XQOHVV�DSSURYHG�LQ�ZULWLQJ�E\�2ZQHU��

(1'�2)�6(&7,21�����������
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6(&7,21����������63(&,$/�5(48,5(0(176�)25�+9$&�:25.�

3$57�����*(1(5$/�

���� 5(/$7('�'2&80(176�

$�� 7KLV�6HFWLRQ�LV�FRRUGLQDWH�ZLWK�DQG�FRPSOHPHQWDU\�WR�WKH�*HQHUDO�DQG�6XSSOHPHQWDU\�&RQGLWLRQV��
DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��ZKHUHYHU�DSSOLFDEOH�WR�+9$&�:RUN��

%�� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

&�� 7KLV�6HFWLRQ�DSSOLHV�HTXDOO\�DQG�VSHFLILFDOO\�WR�DOO�+9$&�6HFWLRQV�RI�WKH�6SHFLILFDWLRQV��

���� 6&23(�2)�:25.�

$� ([FHSW�DV�RWKHUZLVH�VSHFLILHG��SURYLGH�DOO�ODERU��PDWHULDOV��HTXLSPHQW�DQG�DSSOLDQFHV�QHFHVVDU\�
DQG�UHTXLUHG�WR�FRPSOHWH�DOO�+9$&�:RUN�DV�LQGLFDWHG�RQ�WKH�'UDZLQJV�DQG�RU�GHVFULEHG�DQG�RU�
UHIHUUHG�WR�LQ�WKH�6SHFLILFDWLRQV��

���� $'',7,21$/�&2'(6�$1'�67$1'$5'6�)25�+9$&�:25.�

$� 7KH�%XLOGLQJ�VXEFRGH�IRU�QHZ�FRQVWUXFWLRQ�LV�WKH�,QWHUQDWLRQDO�%XLOGLQJ�&RGH�������1HZ�-HUVH\�
(GLWLRQ��,%&�1-���DV�DGRSWHG�E\�1-8&&������������D����

%� 7KH� 3OXPELQJ� VXEFRGH� IRU� QHZ� FRQVWUXFWLRQ� LV� WKH� 1DWLRQDO� 6WDQGDUG� 3OXPELQJ� &RGH������
�13&���DV�DGRSWHG�E\�1-8&&������������D����

&� 7KH� (OHFWULFDO� VXEFRGH� IRU� QHZ� FRQVWUXFWLRQ� LV� WKH� 1DWLRQDO� (OHFWULFDO� &RGH������ �1(&��� DV�
DGRSWHG�E\�1-8&&������������D����

'� 7KH� )LUH� 3URWHFWLRQ� 6XEFRGH� VKDOO� EH� WKRVH� SRUWLRQ� RI� VXEFRGHV� DV� DGRSWHG� E\�1-8&&������
����������������D����

(� 7KH�(QHUJ\� VXEFRGH� IRU�QHZ�FRQVWUXFWLRQ� LV�$6+5$(�6WDQGDUG������ �$6+5$(��� DV� DGRSWHG�
E\�1-8&&������������D����

)� 7KH� 0HFKDQLFDO� VXEFRGH� IRU� QHZ� FRQVWUXFWLRQ� LV� WKH� ,QWHUQDWLRQDO� 0HFKDQLFDO� &RGH������
�,0&���DV�DGRSWHG�E\�1-8&&������������D����

*� 7KH�)XHO�*DV�VXEFRGH�IRU�QHZ�FRQVWUXFWLRQ�LV�WKH�,QWHUQDWLRQDO�)XHO�*DV�&RGH�������,)*&���DV�
DGRSWHG�E\�1-8&&��
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���� 68%0,77$/6��

$� 5HIHU�WR�6HFWLRQ��������±�6XEPLWWDO�3URFHGXUHV�

%� 7KH�&RQWUDFWRU� VKDOO� VXEPLW� VKRS� GUDZLQJV�ZLWK� VXFK�SURPSWQHVV� DV� WR� FDXVH�QR�GHOD\� LQ�KLV�
RZQ�ZRUN�RU�WKDW�RI�DQRWKHU�FRQWUDFWRU��

&� 6XEPLW� VKRS� GUDZLQJV� FRPSOHWH� LQ� HYHU\� GHWDLO� IRU� LWHPV� DV� GHVFULEHG� LQ� WKH� FRQWUDFW�
GRFXPHQWV��RU�DV�PD\�EH�UHTXLUHG�E\�WKH�$UFKLWHFW��

'� 6XEPLW�VKRS�GUDZLQJV�DV�LQGLFDWHG�LQ�VXEVHTXHQW�6HFWLRQV�RI�WKLV�6SHFLILFDWLRQ��

3$57�����352'8&76�

��� 63$5(�3$576�

$� $W�WLPH�RI�SURMHFW�WXUQRYHU��SURYLGH�2ZQHU�ZLWK�WKH�IROORZLQJ��

�� 7ZR�FRPSOHWH�VHWV�RI�PHGLD�IRU�XQLWV�WKDW�KDYH�ILOWHUV��

�� 2QH�VHW�RI�EHOWV�IRU�EHOW�GULYHQ�HTXLSPHQW��

�� 2QH�VHW�RI�JDVNHWV�IRU�HTXLSPHQW�ZLWK�KDQGKROHV��PDQKROHV��VHUYLFH�KHDGV��HWF��

�� 2QH�PHFKDQLFDO�VHDO�DVVHPEO\�IRU�HDFK�FLUFXODWLQJ�SXPS��

3$57�����(;(&87,21����127�86('��

(1'�2)�6(&7,21��������
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 
600 V and installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in 
HVAC equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 
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B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

2.3 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 

B. Efficiency:  As defined in NEMA MG 1.  Motors shall be Premium Efficiency Type, with 
minimum level of efficiency as scheduled under current Premium Motor Application Form of 
NJ Smart Start Buildings. 

C. Service Factor:  1.15. 

D. Multispeed Motors:  Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Rotor:  Random-wound, squirrel cage. 

F. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

G. Code Letter Designation: 

1. Motors 15 HP and Larger:  NEMA starting Code F or Code G. 
2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic. 

H. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor 
frame sizes smaller than 324T. 

I. Housing:  Open Drip Proof (ODP for all dry, out of airstream locations.  Totally Enclosed Fan 
Cooled (TEFC) for all damp, or in airstream locations (except Air Over design will be 
acceptable for A/E approved applications). 

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection 
requirements for controller with required motor leads.  Provide terminals in motor terminal box, 
suited to control method. 

B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer. 

1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and 
tested to resist transient spikes, high frequencies, and short time rise pulses produced by 
pulse-width modulated inverters. 

2. Constant Speed Motors:  Class B temperature rise; Class F insulation. 
3. Variable Speed Motors:  Class F temperature rise; Class H insulation; Inverter Duty. 
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4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected 
motors. 

2.5 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

D. Motors 1/20 HP and Smaller:  Shaded-pole type. 

E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 230513 
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts 
of the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal systems. 
3. Grout. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated. 

B. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends. 

C. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, Inc. 
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2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 
6. Or approved equal. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 

2.3 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors and concrete walls. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. Install sleeves for pipes passing through interior partitions. 
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1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for sealants 
specified in Division 07 Section "Joint Sealants." 

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements 
for firestopping specified in Division 07 Section "Penetration Firestopping." 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Concrete Slabs-on-Grade: 

a. Galvanized-steel-pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

2. Concrete Slabs above Grade: 

a. Galvanized Steel. 

3. Interior Partitions: 

a. Galvanized Steel. 

END OF SECTION 230517 
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SECTION 230518 - ESCUTCHEONS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts 
of the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

D. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed hinge and 
setscrew. 

E. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, concealed hinge, and spring-clip 
fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 
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B. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with 
OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass or split-casting brass type with 

polished, chrome-plated finish. 
c. Insulated Piping:  One-piece, stamped-steel type or split-plate, stamped-steel type 

with concealed hinge. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass or split-casting brass type with polished, chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type or split-plate, stamped-steel type with concealed hinge. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished, chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type or split-plate, stamped-steel type with concealed hinge. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass or split-casting 

brass type with polished, chrome-plated finish. 
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type or split-

plate, or split-plate, stamped-steel type with exposed-rivet hinge. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass or split-casting brass type 

with polished, chrome-plated finish. 

2. Escutcheons for Existing Piping: 

a. Chrome-Plated Piping:  Split-casting brass type with polished, chrome-plated 
finish. 

b. Insulated Piping:  Split-plate, stamped-steel type with concealed hinge. 
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-casting brass 

type with polished, chrome-plated finish. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-plate, 

stamped-steel type with concealed hinge. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting brass type 

with polished, chrome-plated finish. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-plate, stamped-steel 

type with concealed hinge. 
g. Bare Piping in Unfinished Service Spaces:  Split-casting brass type with polished, 

chrome-plated finish. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

 
ESCUTCHEONS FOR HVAC PIPING 230518 - 3 
 

h. Bare Piping in Unfinished Service Spaces:  Split-plate, stamped-steel type with 
concealed hinge. 

i. Bare Piping in Equipment Rooms:  Split-casting brass type with polished, chrome-
plated finish. 

j. Bare Piping in Equipment Rooms:  Split-plate, stamped-steel type with exposed-
rivet hinge. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 

1. New Piping:  One-piece, floor-plate type. 
2. Existing Piping:  Split-casting, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 230518 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 - 1 

SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Thermal-hanger shield inserts. 
4. Fastener systems. 
5. Equipment supports. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 

1. Design supports for multiple pipes capable of supporting combined weight of supported 
systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following; include Product Data for components: 

1. Trapeze pipe hangers. 
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2. Equipment supports. 

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports (and copper piping applications where hanger is 
applied outside of the insulation system): 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of galvanized steel. 

B. Copper Pipe Hangers (for applications with hanger indirect contact with pipe): 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 
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2.3 THERMAL-HANGER SHIELD INSERTS 

A. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig 
minimum compressive strength and vapor barrier. 

B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I 
calcium silicate with 100-psig minimum compressive strength. 

C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

E. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

2.5 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.6 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi, 28-day compressive strength. 
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PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure. 

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1/D1.1M. 

C. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

D. Install hangers and supports complete with necessary bolts, rods, nuts, washers, and other 
accessories.  Hangers shall only be attached to structural steel members, or miscellaneous steel 
that is designed, furnished, installed and properly fastened to the building steel by contractor. 

E. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

F. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Fasten building attachments in concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

I. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

J. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

K. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 
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b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles on steel pipe if insulation without vapor 
barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on hot non-ferrous and all cold piping 
with vapor barrier.  Shields shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
b. NPS 4:  12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 
d. NPS 8 and Larger:  24 inches long and 0.075 inch thick. 

5. Pipes NPS 8 and Larger:  Include wood or reinforced calcium-silicate-insulation inserts 
of length at least as long as protective shield. 

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 
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1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup:  cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 09. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings. 

D. Use copper-plated pipe hangers and copper attachments that are in direct contact with copper 
piping and tubing. 

E. Use thermal-hanger shield inserts for insulated piping and tubing. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 2. 
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2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes NPS 3/4 and larger, requiring clamp flexibility and up to 4 inches of insulation. 

3. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 and larger. 
4. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 2 and larger, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 
5. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 2 and larger, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe. 

6. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 2-1/2 to NPS 4, from 
two rods if longitudinal movement caused by expansion and contraction might occur. 

7. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 5 and larger if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 and 
larger. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

2. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

3. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
4. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large. 
5. C-Clamps (MSS Type 23):  For structural shapes. 
6. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

7. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
8. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
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1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 
1-1/4 inches. 

2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 
springs. 

3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 

L. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

END OF SECTION 230529 
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3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

��� 6800$5<�

$� 7KLV�6HFWLRQ�LQFOXGHV�WKH�IROORZLQJ��

�� 9LEUDWLRQ�LVRODWRUV��
�� 5HVWUDLQHG�YLEUDWLRQ�LVRODWLRQ�URRI�FXUE�UDLOV��
�� 9LEUDWLRQ�LVRODWLRQ�HTXLSPHQW�EDVHV��
�� 6HLVPLF�UHVWUDLQW�GHYLFHV��
�� 5HVWUDLQHG�VSULQJ�LVRODWRUV��

��� '(),1,7,216�

$� ,QWHUQDWLRQDO�%XLOGLQJ�&RGH�������1HZ�-HUVH\�(GLWLRQ��,%&�1-��

%� ,&&�(6���,&&�(YDOXDWLRQ�6HUYLFH��

��� 3(5)250$1&(�5(48,5(0(176�

$� :LQG�5HVWUDLQW� /RDGLQJ� VKDOO� EH� DV� LQGLFDWHG� RQ� WKH� FRQWUDFW� GUDZLQJV�� LQ� WKH�
DUFKLWHFWXUDO�VWUXFWXUDO�FRGH�DQDO\VLV��

%� 6HLVPLF�5HVWUDLQW� /RDGLQJ� VKDOO� EH� DV� LQGLFDWHG� RQ� WKH� FRQWUDFW� GUDZLQJV�� LQ� WKH�
DUFKLWHFWXUDO�VWUXFWXUDO�FRGH�DQDO\VLV��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD��)RU�WKH�IROORZLQJ��

�� ,QFOXGH� UDWHG� ORDG�� UDWHG� GHIOHFWLRQ�� DQG� RYHUORDG� FDSDFLW\� IRU� HDFK� YLEUDWLRQ� LVRODWLRQ�
GHYLFH��

�� ,OOXVWUDWH� DQG� LQGLFDWH� VW\OH��PDWHULDO�� VWUHQJWK�� IDVWHQLQJ� SURYLVLRQ�� DQG� ILQLVK� IRU� HDFK�
W\SH�DQG�VL]H�RI�VHLVPLF�UHVWUDLQW�FRPSRQHQW�XVHG��
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D� 7DEXODWH� W\SHV� DQG� VL]HV�RI� VHLVPLF� UHVWUDLQWV�� FRPSOHWH�ZLWK� UHSRUW� QXPEHUV� DQG�
UDWHG� VWUHQJWK� LQ� WHQVLRQ� DQG� VKHDU� DV� HYDOXDWHG� E\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

E� $QQRWDWH� WR� LQGLFDWH� DSSOLFDWLRQ� RI� HDFK� SURGXFW� VXEPLWWHG� DQG� FRPSOLDQFH�ZLWK�
UHTXLUHPHQWV��

�� ,QWHUORFNLQJ�6QXEEHUV���,QFOXGH�UDWLQJV�IRU�KRUL]RQWDO��YHUWLFDO��DQG�FRPELQHG�ORDGV��

%� 'HOHJDWHG�'HVLJQ�6XEPLWWDO�� �)RU�YLEUDWLRQ� LVRODWLRQ�DQG� VHLVPLF�UHVWUDLQW�GHWDLOV� LQGLFDWHG� WR�
FRPSO\�ZLWK�SHUIRUPDQFH�UHTXLUHPHQWV�DQG�GHVLJQ�FULWHULD�� LQFOXGLQJ�DQDO\VLV�GDWD�VLJQHG�DQG�
VHDOHG�E\�WKH�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

�� 'HVLJQ�&DOFXODWLRQV���&DOFXODWH�VWDWLF�DQG�G\QDPLF�ORDGLQJ�GXH�WR�HTXLSPHQW�ZHLJKW�DQG�
RSHUDWLRQ��VHLVPLF�DQG�ZLQG�IRUFHV�UHTXLUHG�WR�VHOHFW�YLEUDWLRQ�LVRODWRUV��VHLVPLF�DQG�ZLQG�
UHVWUDLQWV��DQG�IRU�GHVLJQLQJ�YLEUDWLRQ�LVRODWLRQ�EDVHV��

D� &RRUGLQDWH�GHVLJQ�FDOFXODWLRQV�ZLWK�ZLQG�ORDG�FDOFXODWLRQV�UHTXLUHG�IRU�HTXLSPHQW�
PRXQWHG� RXWGRRUV�� �&RPSO\�ZLWK� UHTXLUHPHQWV� LQ� RWKHU�'LYLVLRQ����6HFWLRQV� IRU�
HTXLSPHQW�PRXQWHG�RXWGRRUV��

�� 5LVHU�6XSSRUWV�� � ,QFOXGH� ULVHU�GLDJUDPV�DQG�FDOFXODWLRQV� VKRZLQJ�DQWLFLSDWHG�H[SDQVLRQ�
DQG�FRQWUDFWLRQ�DW�HDFK�VXSSRUW�SRLQW��LQLWLDO�DQG�ILQDO�ORDGV�RQ�EXLOGLQJ�VWUXFWXUH��VSULQJ�
GHIOHFWLRQ� FKDQJHV�� DQG� VHLVPLF� ORDGV�� � ,QFOXGH� FHUWLILFDWLRQ� WKDW� ULVHU� V\VWHP� KDV�EHHQ�
H[DPLQHG�IRU�H[FHVVLYH�VWUHVV�DQG�WKDW�QRQH�ZLOO�H[LVW��

�� 9LEUDWLRQ� ,VRODWLRQ�%DVH�'HWDLOV�� �'HWDLO� RYHUDOO� GLPHQVLRQV�� LQFOXGLQJ� DQFKRUDJHV� DQG�
DWWDFKPHQWV�WR�VWUXFWXUH�DQG�WR�VXSSRUWHG�HTXLSPHQW���,QFOXGH�DX[LOLDU\�PRWRU�VOLGHV�DQG�
UDLOV��EDVH�ZHLJKWV��HTXLSPHQW�VWDWLF�ORDGV��SRZHU�WUDQVPLVVLRQ��FRPSRQHQW�PLVDOLJQPHQW��
DQG�FDQWLOHYHU�ORDGV��

�� 6HLVPLF�DQG�:LQG�5HVWUDLQW�'HWDLOV��

D� 'HVLJQ� $QDO\VLV�� � 7R� VXSSRUW� VHOHFWLRQ� DQG� DUUDQJHPHQW� RI� VHLVPLF� DQG� ZLQG�
UHVWUDLQWV���,QFOXGH�FDOFXODWLRQV�RI�FRPELQHG�WHQVLOH�DQG�VKHDU�ORDGV��

E� 'HWDLOV���,QGLFDWH�IDEULFDWLRQ�DQG�DUUDQJHPHQW���'HWDLO�DWWDFKPHQWV�RI�UHVWUDLQWV�WR�
WKH�UHVWUDLQHG�LWHPV�DQG�WR�WKH�VWUXFWXUH���6KRZ�DWWDFKPHQW�ORFDWLRQV��PHWKRGV��DQG�
VSDFLQJV�� � ,GHQWLI\� FRPSRQHQWV�� OLVW� WKHLU� VWUHQJWKV�� DQG� LQGLFDWH� GLUHFWLRQV� DQG�
YDOXHV� RI� IRUFHV� WUDQVPLWWHG� WR� WKH� VWUXFWXUH� GXULQJ� VHLVPLF� HYHQWV�� � ,QGLFDWH�
DVVRFLDWLRQ�ZLWK�YLEUDWLRQ�LVRODWLRQ�GHYLFHV��

F� &RRUGLQDWH� VHLVPLF�UHVWUDLQW� DQG� YLEUDWLRQ� LVRODWLRQ� GHWDLOV� ZLWK� ZLQG�UHVWUDLQW�
GHWDLOV� UHTXLUHG� IRU� HTXLSPHQW�PRXQWHG� RXWGRRUV�� �&RPSO\�ZLWK� UHTXLUHPHQWV� LQ�
RWKHU�'LYLVLRQ����6HFWLRQV�IRU�HTXLSPHQW�PRXQWHG�RXWGRRUV��

G� 3UHDSSURYDO� DQG� (YDOXDWLRQ� 'RFXPHQWDWLRQ�� � %\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��VKRZLQJ�PD[LPXP�UDWLQJV�RI�UHVWUDLQW�LWHPV�DQG�WKH�
EDVLV�IRU�DSSURYDO��WHVWV�RU�FDOFXODWLRQV���

��� ,1)250$7,21$/�68%0,77$/6�

$� &RRUGLQDWLRQ� 'UDZLQJV�� � 6KRZ� FRRUGLQDWLRQ� RI� VHLVPLF� EUDFLQJ� IRU� +9$&� SLSLQJ� DQG�
HTXLSPHQW� ZLWK� RWKHU� V\VWHPV� DQG� HTXLSPHQW� LQ� WKH� YLFLQLW\�� LQFOXGLQJ� RWKHU� VXSSRUWV� DQG�
VHLVPLF�UHVWUDLQWV��
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%� 4XDOLILFDWLRQ�'DWD���)RU�SURIHVVLRQDO�HQJLQHHU�DQG�WHVWLQJ�DJHQF\��

&� :HOGLQJ�FHUWLILFDWHV��

'� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

��� 48$/,7<�$6685$1&(�

$� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���$Q�LQGHSHQGHQW�DJHQF\��ZLWK�WKH�H[SHULHQFH�DQG�FDSDELOLW\�WR�
FRQGXFW� WKH� WHVWLQJ� LQGLFDWHG�� WKDW� LV� D� QDWLRQDOO\� UHFRJQL]HG� WHVWLQJ� ODERUDWRU\� �157/�� DV�
GHILQHG�E\�26+$�LQ����&)5���������DQG�WKDW�LV�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%� &RPSO\�ZLWK�VHLVPLF�UHVWUDLQW� UHTXLUHPHQWV�LQ� WKH�,%&�XQOHVV�UHTXLUHPHQWV�LQ� WKLV�6HFWLRQ�DUH�
PRUH�VWULQJHQW��

&� :HOGLQJ�� � 4XDOLI\� SURFHGXUHV� DQG� SHUVRQQHO� DFFRUGLQJ� WR� $:6�'����'���0�� �6WUXFWXUDO�
:HOGLQJ�&RGH���6WHHO���

'� 6HLVPLF�UHVWUDLQW�GHYLFHV� VKDOO� KDYH�KRUL]RQWDO� DQG�YHUWLFDO� ORDG� WHVWLQJ�DQG�DQDO\VLV� DQG� VKDOO�
EHDU� DQFKRUDJH� SUHDSSURYDO� 23$� QXPEHU� IURP� 26+3'�� SUHDSSURYDO� E\� ,&&�(6�� RU�
SUHDSSURYDO�E\�DQRWKHU�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��VKRZLQJ�PD[LPXP�
VHLVPLF�UHVWUDLQW�UDWLQJV���5DWLQJV�EDVHG�RQ�LQGHSHQGHQW�WHVWLQJ�DUH�SUHIHUUHG�WR�UDWLQJV�EDVHG�RQ�
FDOFXODWLRQV���,I�SUHDSSURYHG�UDWLQJV�DUH�QRW�DYDLODEOH��VXEPLWWDOV�EDVHG�RQ�LQGHSHQGHQW�WHVWLQJ�
DUH�SUHIHUUHG�� �&DOFXODWLRQV� �LQFOXGLQJ�FRPELQLQJ� VKHDU� DQG� WHQVLOH� ORDGV�� WR�VXSSRUW� VHLVPLF�
UHVWUDLQW�GHVLJQV�PXVW�EH�VLJQHG�DQG�VHDOHG�E\�D�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU��

3$57�����352'8&76�

��� 9,%5$7,21�,62/$7256�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� $FH�0RXQWLQJV�&R���,QF��
�� $PEHU�%RRWK�&RPSDQ\��,QF��
�� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
�� ,VRODWLRQ�7HFKQRORJ\��,QF��
�� .LQHWLFV�1RLVH�&RQWURO��
�� 0DVRQ�,QGXVWULHV��
�� 9LEUDWLRQ�(OLPLQDWRU�&R���,QF��
�� 9LEUDWLRQ�,VRODWLRQ��
�� 9LEUDWLRQ�0RXQWLQJV�	�&RQWUROV��,QF��
��� 2U�DSSURYHG�HTXDO��

%� 3DGV���$UUDQJHG�LQ�VLQJOH�RU�PXOWLSOH�OD\HUV�RI�VXIILFLHQW�VWLIIQHVV�IRU�XQLIRUP�ORDGLQJ�RYHU�SDG�
DUHD��PROGHG�ZLWK�D�QRQVOLS�SDWWHUQ�DQG�JDOYDQL]HG�VWHHO�EDVHSODWHV��DQG�IDFWRU\�FXW�WR�VL]HV�WKDW�
PDWFK�UHTXLUHPHQWV�RI�VXSSRUWHG�HTXLSPHQW��
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�� 5HVLOLHQW�0DWHULDO���2LO��DQG�ZDWHU�UHVLVWDQW�QHRSUHQH��

&� 0RXQWV�� � 'RXEOH�GHIOHFWLRQ� W\SH�� ZLWK� PROGHG�� RLO�UHVLVWDQW� UXEEHU�� KHUPHWLFDOO\� VHDOHG�
FRPSUHVVHG�ILEHUJODVV��RU�QHRSUHQH�LVRODWRU�HOHPHQWV�ZLWK�IDFWRU\�GULOOHG��HQFDSVXODWHG�WRS�SODWH�
IRU�EROWLQJ� WR� HTXLSPHQW� DQG�ZLWK�EDVHSODWH� IRU�EROWLQJ� WR� VWUXFWXUH�� �&RORU�FRGH�RU�RWKHUZLVH�
LGHQWLI\�WR�LQGLFDWH�FDSDFLW\�UDQJH��

�� 0DWHULDOV�� � &DVW�GXFWLOH�LURQ� RU� ZHOGHG� VWHHO� KRXVLQJ� FRQWDLQLQJ� WZR� VHSDUDWH� DQG�
RSSRVLQJ��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH�HOHPHQWV�WKDW�SUHYHQW�FHQWUDO�WKUHDGHG�HOHPHQW�
DQG�DWWDFKPHQW�KDUGZDUH�IURP�FRQWDFWLQJ�WKH�KRXVLQJ�GXULQJ�QRUPDO�RSHUDWLRQ��

�� 1HRSUHQH���6KRFN�DEVRUELQJ�PDWHULDOV�FRPSRXQGHG�DFFRUGLQJ�WR�WKH�VWDQGDUG�IRU�EULGJH�
EHDULQJ�QHRSUHQH�DV�GHILQHG�E\�$$6+72��

'� 5HVWUDLQHG�0RXQWV���$OO�GLUHFWLRQDO�PRXQWLQJV�ZLWK�VHLVPLF�UHVWUDLQW��

�� 0DWHULDOV�� � &DVW�GXFWLOH�LURQ� RU� ZHOGHG� VWHHO� KRXVLQJ� FRQWDLQLQJ� WZR� VHSDUDWH� DQG�
RSSRVLQJ��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH�HOHPHQWV�WKDW�SUHYHQW�FHQWUDO�WKUHDGHG�HOHPHQW�
DQG�DWWDFKPHQW�KDUGZDUH�IURP�FRQWDFWLQJ�WKH�KRXVLQJ�GXULQJ�QRUPDO�RSHUDWLRQ��

�� 1HRSUHQH���6KRFN�DEVRUELQJ�PDWHULDOV�FRPSRXQGHG�DFFRUGLQJ�WR�WKH�VWDQGDUG�IRU�EULGJH�
EHDULQJ�QHRSUHQH�DV�GHILQHG�E\�$$6+72��

(� 6SULQJ�,VRODWRUV���)UHHVWDQGLQJ��ODWHUDOO\�VWDEOH��RSHQ�VSULQJ�LVRODWRUV��

�� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

�� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
�� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
�� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��
�� %DVHSODWHV���)DFWRU\�GULOOHG�IRU�EROWLQJ�WR�VWUXFWXUH�DQG�ERQGHG�WR�����LQFK�WKLFN��UXEEHU�

LVRODWRU�SDG�DWWDFKHG�WR�EDVHSODWH�XQGHUVLGH���%DVHSODWHV�VKDOO�OLPLW�IORRU�ORDG�WR�����SVLJ��
�� 7RS�3ODWH�DQG�$GMXVWPHQW�%ROW���7KUHDGHG�WRS�SODWH�ZLWK�DGMXVWPHQW�EROW�DQG�FDS�VFUHZ�

WR�IDVWHQ�DQG�OHYHO�HTXLSPHQW��

)� 5HVWUDLQHG�6SULQJ�,VRODWRUV���)UHHVWDQGLQJ��VWHHO��RSHQ�VSULQJ�LVRODWRUV�ZLWK�VHLVPLF�RU�OLPLW�VWRS�
UHVWUDLQW��

�� +RXVLQJ�� � 6WHHO� ZLWK� UHVLOLHQW� YHUWLFDO�OLPLW� VWRSV� WR� SUHYHQW� VSULQJ� H[WHQVLRQ� GXH� WR�
ZHLJKW� EHLQJ� UHPRYHG�� IDFWRU\�GULOOHG� EDVHSODWH� ERQGHG� WR� ����LQFK�� ���PP��� WKLFN��
QHRSUHQH� RU� UXEEHU� LVRODWRU� SDG� DWWDFKHG� WR� EDVHSODWH� XQGHUVLGH�� DQG� DGMXVWDEOH�
HTXLSPHQW�PRXQWLQJ�DQG�OHYHOLQJ�EROW�WKDW�DFWV�DV�EORFNLQJ�GXULQJ�LQVWDOODWLRQ��

�� 5HVWUDLQW�� � 6HLVPLF� RU� OLPLW� VWRS� DV� UHTXLUHG� IRU� HTXLSPHQW� DQG� DXWKRULWLHV� KDYLQJ�
MXULVGLFWLRQ��

�� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

�� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
�� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
�� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��

*� +RXVHG�6SULQJ�0RXQWV���+RXVHG�VSULQJ�LVRODWRU�ZLWK�LQWHJUDO�VHLVPLF�VQXEEHUV��
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�� +RXVLQJ���'XFWLOH�LURQ�RU�VWHHO�KRXVLQJ�WR�SURYLGH�DOO�GLUHFWLRQDO�VHLVPLF�UHVWUDLQW��
�� %DVH���)DFWRU\�GULOOHG�IRU�EROWLQJ�WR�VWUXFWXUH��
�� 6QXEEHUV�� � 9HUWLFDOO\� DGMXVWDEOH� WR� DOORZ� D� PD[LPXP� RI� ����LQFK� WUDYHO� XS� RU� GRZQ�

EHIRUH�FRQWDFWLQJ�D�UHVLOLHQW�FROODU��

+� (ODVWRPHULF� +DQJHUV�� � 6LQJOH� RU� GRXEOH�GHIOHFWLRQ� W\SH�� ILWWHG� ZLWK� PROGHG�� RLO�UHVLVWDQW�
HODVWRPHULF� LVRODWRU� HOHPHQWV� ERQGHG� WR� VWHHO� KRXVLQJV� ZLWK� WKUHDGHG� FRQQHFWLRQV� IRU� KDQJHU�
URGV���&RORU�FRGH�RU�RWKHUZLVH�LGHQWLI\�WR�LQGLFDWH�FDSDFLW\�UDQJH��

,� 6SULQJ�+DQJHUV���&RPELQDWLRQ�FRLO�VSULQJ�DQG�HODVWRPHULF�LQVHUW�KDQJHU�ZLWK�VSULQJ�DQG�LQVHUW�
LQ�FRPSUHVVLRQ��

�� )UDPH�� � 6WHHO�� IDEULFDWHG� IRU� FRQQHFWLRQ� WR� WKUHDGHG� KDQJHU� URGV� DQG� WR� DOORZ� IRU� D�
PD[LPXP�RI����GHJUHHV�RI�DQJXODU�KDQJHU�URG�PLVDOLJQPHQW�ZLWKRXW�ELQGLQJ�RU�UHGXFLQJ�
LVRODWLRQ�HIILFLHQF\��

�� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

�� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
�� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
�� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��
�� (ODVWRPHULF�(OHPHQW���0ROGHG��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH���6WHHO�ZDVKHU�UHLQIRUFHG�

FXS�WR�VXSSRUW�VSULQJ�DQG�EXVKLQJ�SURMHFWLQJ�WKURXJK�ERWWRP�RI�IUDPH��
�� 6HOI�FHQWHULQJ� KDQJHU� URG� FDS� WR� HQVXUH� FRQFHQWULFLW\� EHWZHHQ� KDQJHU� URG� DQG� VXSSRUW�

VSULQJ�FRLO��

-� 6SULQJ� +DQJHUV� ZLWK� 9HUWLFDO�/LPLW� 6WRS�� � &RPELQDWLRQ� FRLO�VSULQJ� DQG� HODVWRPHULF�LQVHUW�
KDQJHU�ZLWK�VSULQJ�DQG�LQVHUW�LQ�FRPSUHVVLRQ�DQG�ZLWK�D�YHUWLFDO�OLPLW�VWRS��

�� )UDPH�� � 6WHHO�� IDEULFDWHG� IRU� FRQQHFWLRQ� WR� WKUHDGHG� KDQJHU� URGV� DQG� WR� DOORZ� IRU� D�
PD[LPXP�RI����GHJUHHV�RI�DQJXODU�KDQJHU�URG�PLVDOLJQPHQW�ZLWKRXW�ELQGLQJ�RU�UHGXFLQJ�
LVRODWLRQ�HIILFLHQF\��

�� 2XWVLGH� 6SULQJ� 'LDPHWHU�� � 1RW� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� FRPSUHVVHG� KHLJKW� RI� WKH�
VSULQJ�DW�UDWHG�ORDG��

�� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
�� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
�� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��
�� (ODVWRPHULF�(OHPHQW���0ROGHG��RLO�UHVLVWDQW�UXEEHU�RU�QHRSUHQH��
�� $GMXVWDEOH� 9HUWLFDO� 6WRS�� � 6WHHO� ZDVKHU� ZLWK� QHRSUHQH� ZDVKHU� �XS�VWRS�� RQ� ORZHU�

WKUHDGHG�URG��
�� 6HOI�FHQWHULQJ� KDQJHU� URG� FDS� WR� HQVXUH� FRQFHQWULFLW\� EHWZHHQ� KDQJHU� URG� DQG� VXSSRUW�

VSULQJ�FRLO��

.� 3LSH�5LVHU�5HVLOLHQW�6XSSRUW���$OO�GLUHFWLRQDO��DFRXVWLFDO�SLSH�DQFKRU�FRQVLVWLQJ�RI���VWHHO�WXEHV�
VHSDUDWHG�E\�D�PLQLPXP�RI�����LQFK��WKLFN�QHRSUHQH���,QFOXGH�VWHHO�DQG�QHRSUHQH�YHUWLFDO�OLPLW�
VWRSV�DUUDQJHG�WR�SUHYHQW�YHUWLFDO�WUDYHO�LQ�ERWK�GLUHFWLRQV���'HVLJQ�VXSSRUW�IRU�D�PD[LPXP�ORDG�
RQ�WKH�LVRODWLRQ�PDWHULDO�RI�����SVLJ�DQG�IRU�HTXDO�UHVLVWDQFH�LQ�DOO�GLUHFWLRQV��

/� 5HVLOLHQW�3LSH�*XLGHV���7HOHVFRSLF�DUUDQJHPHQW�RI���VWHHO�WXEHV�RU�SRVW�DQG�VOHHYH�DUUDQJHPHQW�
VHSDUDWHG�E\�D�PLQLPXP�RI�����LQFK�WKLFN�QHRSUHQH���:KHUH�FOHDUDQFHV�DUH�QRW�UHDGLO\�YLVLEOH��D�
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IDFWRU\�VHW� JXLGH� KHLJKW�ZLWK� D� VKHDU� SLQ� WR� DOORZ� YHUWLFDO�PRWLRQ� GXH� WR� SLSH� H[SDQVLRQ� DQG�
FRQWUDFWLRQ�VKDOO�EH�ILWWHG���6KHDU�SLQ�VKDOO�EH�UHPRYDEOH�DQG�UHLQVHUWDEOH�WR�DOORZ�IRU�VHOHFWLRQ�
RI�SLSH�PRYHPHQW���*XLGHV�VKDOO�EH�FDSDEOH�RI�PRWLRQ�WR�PHHW�ORFDWLRQ�UHTXLUHPHQWV��

��� 5(675$,1('�9,%5$7,21�,62/$7,21�522)�&85%�5$,/6�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� $PEHU�%RRWK�&RPSDQ\��,QF��
�� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
�� ,VRODWLRQ�7HFKQRORJ\��,QF��
�� .LQHWLFV�1RLVH�&RQWURO��
�� 0DVRQ�,QGXVWULHV��
�� 7K\EDU�&RUSRUDWLRQ��
�� 9LEUDWLRQ�(OLPLQDWRU�&R���,QF��
�� 9LEUDWLRQ�,VRODWLRQ��
�� 9LEUDWLRQ�0RXQWLQJV�	�&RQWUROV��,QF��
��� 2U�DSSURYHG�HTXDO��

%� *HQHUDO�5HTXLUHPHQWV�IRU�5HVWUDLQHG�9LEUDWLRQ�,VRODWLRQ�5RRI�&XUE�5DLOV���)DFWRU\�DVVHPEOHG��
IXOO\�HQFORVHG��LQVXODWHG��DLU��DQG�ZDWHUWLJKW�FXUE�UDLO�GHVLJQHG�WR�UHVLOLHQWO\�VXSSRUW�HTXLSPHQW�
DQG�WR�ZLWKVWDQG�VHLVPLF�DQG�ZLQG�IRUFHV��

&� /RZHU� 6XSSRUW� $VVHPEO\�� � )RUPHG� VKHHW�PHWDO� VHFWLRQ� FRQWDLQLQJ� DGMXVWDEOH� DQG� UHPRYDEOH�
VWHHO� VSULQJV� WKDW� VXSSRUW� XSSHU� IUDPH�� � 8SSHU� IUDPH� VKDOO� SURYLGH� FRQWLQXRXV� VXSSRUW� IRU�
HTXLSPHQW� DQG� VKDOO� EH� FDSWLYH� WR� UHVLOLHQWO\� UHVLVW� VHLVPLF� DQG�ZLQG� IRUFHV�� � /RZHU� VXSSRUW�
DVVHPEO\�VKDOO�KDYH�D�PHDQV�IRU�DWWDFKLQJ�WR�EXLOGLQJ�VWUXFWXUH�DQG�D�ZRRG�QDLOHU�IRU�DWWDFKLQJ�
URRI�PDWHULDOV��DQG�VKDOO�EH�LQVXODWHG�ZLWK�D�PLQLPXP�RI���LQFKHV�RI�ULJLG��JODVV�ILEHU�LQVXODWLRQ�
RQ�LQVLGH�RI�DVVHPEO\��

'� 6SULQJ� ,VRODWRUV�� � $GMXVWDEOH�� UHVWUDLQHG� VSULQJ� LVRODWRUV� VKDOO� EH� PRXQWHG� RQ� ����LQFK�WKLFN��
HODVWRPHULF� YLEUDWLRQ� LVRODWLRQ� SDGV� DQG� VKDOO� KDYH� DFFHVV� SRUWV�� IRU� OHYHO� DGMXVWPHQW�� ZLWK�
UHPRYDEOH� ZDWHUSURRI� FRYHUV� DW� DOO� LVRODWRU� ORFDWLRQV�� � ,VRODWRUV� VKDOO� EH� ORFDWHG� VR� WKH\� DUH�
DFFHVVLEOH�IRU�DGMXVWPHQW�DW�DQ\�WLPH�GXULQJ�WKH�OLIH�RI�WKH�LQVWDOODWLRQ�ZLWKRXW�LQWHUIHULQJ�ZLWK�
WKH�LQWHJULW\�RI�WKH�URRI��

�� 5HVWUDLQHG� 6SULQJ� ,VRODWRUV�� � )UHHVWDQGLQJ�� VWHHO�� RSHQ�VSULQJ� LVRODWRUV� ZLWK� VHLVPLF� RU�
ZLQG�UHVWUDLQW��

D� +RXVLQJ�� � 6WHHO� ZLWK� UHVLOLHQW� YHUWLFDO�OLPLW� VWRSV� DQG� DGMXVWDEOH� HTXLSPHQW�
PRXQWLQJ�DQG�OHYHOLQJ�EROW��

E� 2XWVLGH�6SULQJ�'LDPHWHU���1RW�OHVV�WKDQ����SHUFHQW�RI�WKH�FRPSUHVVHG�KHLJKW�RI�WKH�
VSULQJ�DW�UDWHG�ORDG��

F� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�WKH�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
G� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
H� 2YHUORDG�&DSDFLW\���6XSSRUW�����SHUFHQW�RI�UDWHG�ORDG��IXOO\�FRPSUHVVHG��ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��
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�� 3DGV�� �$UUDQJHG� LQ� VLQJOH� RU�PXOWLSOH� OD\HUV� RI� VXIILFLHQW� VWLIIQHVV� IRU� XQLIRUP� ORDGLQJ�
RYHU�SDG�DUHD��PROGHG�ZLWK�D�QRQVOLS�SDWWHUQ�DQG�JDOYDQL]HG�VWHHO�EDVHSODWHV��DQG�IDFWRU\�
FXW�WR�VL]HV�WKDW�PDWFK�UHTXLUHPHQWV�RI�VXSSRUWHG�HTXLSPHQW��

D� 5HVLOLHQW� 0DWHULDO�� � 2LO�� DQG� ZDWHU�UHVLVWDQW� VWDQGDUG� QHRSUHQH� RU� KHUPHWLFDOO\�
VHDOHG�FRPSUHVVHG�ILEHUJODVV��

(� 6QXEEHU�%XVKLQJV���$OO�GLUHFWLRQDO��HODVWRPHULF�VQXEEHU�EXVKLQJV�DW�OHDVW�����LQFK�WKLFN��

)� :DWHU� 6HDO�� � *DOYDQL]HG� VKHHW�PHWDO� ZLWK� (3'0� VHDOV� DW� FRUQHUV�� DWWDFKHG� WR� XSSHU� VXSSRUW�
IUDPH�� H[WHQGLQJ� GRZQ� SDVW�ZRRG� QDLOHU� RI� ORZHU� VXSSRUW� DVVHPEO\�� DQG� FRXQWHUIODVKHG� RYHU�
URRI�PDWHULDOV��

��� 9,%5$7,21�,62/$7,21�(48,30(17�%$6(6�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� $PEHU�%RRWK�&RPSDQ\��,QF��
�� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
�� ,VRODWLRQ�7HFKQRORJ\��,QF��
�� .LQHWLFV�1RLVH�&RQWURO��
�� 0DVRQ�,QGXVWULHV��
�� 9LEUDWLRQ�(OLPLQDWRU�&R���,QF��
�� 9LEUDWLRQ�,VRODWLRQ��
�� 9LEUDWLRQ�0RXQWLQJV�	�&RQWUROV��,QF��
�� 2U�DSSURYHG�HTXDO��

%� 6WHHO�%DVH���)DFWRU\�IDEULFDWHG��ZHOGHG��VWUXFWXUDO�VWHHO�EDVHV�DQG�UDLOV��

�� 'HVLJQ� 5HTXLUHPHQWV�� � /RZHVW� SRVVLEOH� PRXQWLQJ� KHLJKW� ZLWK� QRW� OHVV� WKDQ� ��LQFK�
FOHDUDQFH� DERYH� WKH� IORRU�� � ,QFOXGH� HTXLSPHQW� DQFKRU� EROWV� DQG� DX[LOLDU\� PRWRU� VOLGH�
EDVHV�RU�UDLOV��

D� ,QFOXGH�VXSSRUWV�IRU�VXFWLRQ�DQG�GLVFKDUJH�HOERZV�IRU�SXPSV��

�� 6WUXFWXUDO� 6WHHO�� � 6WHHO� VKDSHV�� SODWHV�� DQG� EDUV� FRPSO\LQJ� ZLWK� $670�$����$���0���
%DVHV�VKDOO�KDYH�VKDSH�WR�DFFRPPRGDWH�VXSSRUWHG�HTXLSPHQW��

�� 6XSSRUW� %UDFNHWV�� � )DFWRU\�ZHOGHG� VWHHO� EUDFNHWV� RQ� IUDPH� IRU� RXWULJJHU� LVRODWLRQ�
PRXQWLQJV�DQG�WR�SURYLGH�IRU�DQFKRU�EROWV�DQG�HTXLSPHQW�VXSSRUW��

��� 6(,60,&�5(675$,17�'(9,&(6�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� $PEHU�%RRWK�&RPSDQ\��,QF��
�� &DOLIRUQLD�'\QDPLFV�&RUSRUDWLRQ��
�� &RRSHU�%�/LQH��,QF���D�GLYLVLRQ�RI�&RRSHU�,QGXVWULHV��
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�� +LOWL��,QF��
�� .LQHWLFV�1RLVH�&RQWURO��
�� /RRV�	�&R���&DEOHZDUH�'LYLVLRQ��
�� 0DVRQ�,QGXVWULHV��
�� 72/&2�,QFRUSRUDWHG��D�EUDQG�RI�1,%&2�,1&��
�� 8QLVWUXW��7\FR�,QWHUQDWLRQDO��/WG��
��� 2U�DSSURYHG�HTXDO��

%� *HQHUDO�5HTXLUHPHQWV� IRU�5HVWUDLQW�&RPSRQHQWV�� �5DWHG� VWUHQJWKV�� IHDWXUHV�� DQG� DSSOLFDWLRQV�
VKDOO�EH�DV�GHILQHG�LQ�UHSRUWV�E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

�� 6WUXFWXUDO� 6DIHW\� )DFWRU�� � $OORZDEOH� VWUHQJWK� LQ� WHQVLRQ�� VKHDU�� DQG� SXOORXW� IRUFH� RI�
FRPSRQHQWV�VKDOO�EH�DW�OHDVW�IRXU�WLPHV�WKH�PD[LPXP�VHLVPLF�IRUFHV�WR�ZKLFK�WKH\�ZLOO�EH�
VXEMHFWHG��

&� 6QXEEHUV���)DFWRU\�IDEULFDWHG�XVLQJ�ZHOGHG�VWUXFWXUDO�VWHHO�VKDSHV�DQG�SODWHV��DQFKRU�EROWV��DQG�
UHSODFHDEOH�UHVLOLHQW�LVRODWLRQ�ZDVKHUV�DQG�EXVKLQJV��

�� $QFKRU�EROWV�IRU�DWWDFKLQJ�WR�FRQFUHWH�VKDOO�EH�VHLVPLF�UDWHG��GULOO�LQ��DQG�VWXG�ZHGJH�RU�
IHPDOH�ZHGJH�W\SH��

�� 5HVLOLHQW�,VRODWLRQ�:DVKHUV�DQG�%XVKLQJV���2LO��DQG�ZDWHU�UHVLVWDQW�QHRSUHQH��
�� 0D[LPXP�����LQFK�DLU�JDS��DQG�PLQLPXP�����LQFK��WKLFN�UHVLOLHQW�FXVKLRQ��

'� &KDQQHO�6XSSRUW�6\VWHP���0)0$����VKRS��RU�ILHOG�IDEULFDWHG�VXSSRUW�DVVHPEO\�PDGH�RI�VORWWHG�
VWHHO�FKDQQHOV�ZLWK�DFFHVVRULHV�IRU�DWWDFKPHQW�WR�EUDFHG�FRPSRQHQW�DW�RQH�HQG�DQG�WR�EXLOGLQJ�
VWUXFWXUH�DW�WKH�RWKHU�HQG�DQG�RWKHU�PDWFKLQJ�FRPSRQHQWV�DQG�ZLWK�FRUURVLRQ�UHVLVWDQW�FRDWLQJ��
DQG�UDWHG�LQ�WHQVLRQ��FRPSUHVVLRQ��DQG�WRUVLRQ�IRUFHV��

(� 5HVWUDLQW� &DEOHV�� � $670�$����� JDOYDQL]HG�VWHHO� FDEOHV� ZLWK� HQG� FRQQHFWLRQV� PDGH� RI� VWHHO�
DVVHPEOLHV�ZLWK�WKLPEOHV��EUDFNHWV��VZLYHO��DQG�EROWV�GHVLJQHG�IRU�UHVWUDLQLQJ�FDEOH�VHUYLFH��DQG�
ZLWK�D�PLQLPXP�RI�WZR�FODPSLQJ�EROWV�IRU�FDEOH�HQJDJHPHQW��

)� +DQJHU�5RG�6WLIIHQHU���5HLQIRUFLQJ�VWHHO�DQJOH�FODPSHG�WR�KDQJHU�URG��

*� %XVKLQJV�IRU�)ORRU�0RXQWHG�(TXLSPHQW�$QFKRU�%ROWV�� �1HRSUHQH�EXVKLQJV�GHVLJQHG�IRU�ULJLG�
HTXLSPHQW�PRXQWLQJV��DQG�PDWFKHG�WR�W\SH�DQG�VL]H�RI�DQFKRU�EROWV�DQG�VWXGV��

+� %XVKLQJ� $VVHPEOLHV� IRU� :DOO�0RXQWHG� (TXLSPHQW� $QFKRUDJH�� � $VVHPEOLHV� RI� QHRSUHQH�
HOHPHQWV� DQG� VWHHO� VOHHYHV� GHVLJQHG� IRU� ULJLG� HTXLSPHQW�PRXQWLQJV�� DQG�PDWFKHG� WR� W\SH� DQG�
VL]H�RI�DWWDFKPHQW�GHYLFHV�XVHG��

,� 5HVLOLHQW� ,VRODWLRQ� :DVKHUV� DQG� %XVKLQJV�� � 2QH�SLHFH�� PROGHG�� RLO�� DQG� ZDWHU�UHVLVWDQW�
QHRSUHQH��ZLWK�D�IODW�ZDVKHU�IDFH��

-� 0HFKDQLFDO�$QFKRU�%ROWV���'ULOOHG�LQ�DQG�VWXG�ZHGJH�RU�IHPDOH�ZHGJH�W\SH�LQ�]LQF�FRDWHG�VWHHO�
IRU� LQWHULRU� DSSOLFDWLRQV� DQG� VWDLQOHVV� VWHHO� IRU� H[WHULRU� DSSOLFDWLRQV�� �6HOHFW� DQFKRU�EROWV�ZLWK�
VWUHQJWK�UHTXLUHG�IRU�DQFKRU�DQG�DV�WHVWHG�DFFRUGLQJ�WR�$670�(�������0LQLPXP�OHQJWK�RI�HLJKW�
WLPHV�GLDPHWHU��

.� $GKHVLYH�$QFKRU�%ROWV���'ULOOHG�LQ�DQG�FDSVXOH�DQFKRU�V\VWHP�FRQWDLQLQJ�SRO\YLQ\O�RU�XUHWKDQH�
PHWKDFU\ODWH�EDVHG� UHVLQ� DQG� DFFHOHUDWRU�� RU� LQMHFWHG� SRO\PHU� RU� K\EULG� PRUWDU� DGKHVLYH���
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3URYLGH�DQFKRU�EROWV�DQG�KDUGZDUH�ZLWK�]LQF�FRDWHG�VWHHO�IRU�LQWHULRU�DSSOLFDWLRQV�DQG�VWDLQOHVV�
VWHHO� IRU� H[WHULRU� DSSOLFDWLRQV�� � 6HOHFW� DQFKRU� EROWV� ZLWK� VWUHQJWK� UHTXLUHG� IRU� DQFKRU� DQG� DV�
WHVWHG�DFFRUGLQJ�WR�$670�(������

��� )$&725<�),1,6+(6�

$� )LQLVK���0DQXIDFWXUHU
V�VWDQGDUG�SULPH�FRDW�ILQLVK�UHDG\�IRU�ILHOG�SDLQWLQJ��

%� )LQLVK�� � 0DQXIDFWXUHU
V� VWDQGDUG� SDLQW� DSSOLHG� WR� IDFWRU\�DVVHPEOHG� DQG� �WHVWHG� HTXLSPHQW�
EHIRUH�VKLSSLQJ��

�� 3RZGHU�FRDWLQJ�RQ�VSULQJV�DQG�KRXVLQJV��
�� $OO�KDUGZDUH�VKDOO�EH�JDOYDQL]HG���+RW�GLS�JDOYDQL]H�PHWDO�FRPSRQHQWV�IRU�H[WHULRU�XVH��
�� %DNHG�HQDPHO�RU�SRZGHU�FRDW�IRU�PHWDO�FRPSRQHQWV�RQ�LVRODWRUV�IRU�LQWHULRU�XVH��
�� &RORU�FRGH�RU�RWKHUZLVH�PDUN�YLEUDWLRQ�LVRODWLRQ�DQG�VHLVPLF�DQG�ZLQG�FRQWURO�GHYLFHV�WR�

LQGLFDWH�FDSDFLW\�UDQJH��

3$57�����(;(&87,21�

��� (;$0,1$7,21�

$� ([DPLQH� DUHDV� DQG� HTXLSPHQW� WR� UHFHLYH� YLEUDWLRQ� LVRODWLRQ� DQG� VHLVPLF� DQG� ZLQG�FRQWURO�
GHYLFHV� IRU� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV� IRU� LQVWDOODWLRQ� WROHUDQFHV� DQG� RWKHU� FRQGLWLRQV�
DIIHFWLQJ�SHUIRUPDQFH��

%� ([DPLQH� URXJKLQJ�LQ� RI� UHLQIRUFHPHQW� DQG� FDVW�LQ�SODFH� DQFKRUV� WR� YHULI\� DFWXDO� ORFDWLRQV�
EHIRUH�LQVWDOODWLRQ��

&� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

��� $33/,&$7,216�

$� 0XOWLSOH�3LSH�6XSSRUWV���6HFXUH�SLSHV�WR�WUDSH]H�PHPEHU�ZLWK�FODPSV�DSSURYHG�IRU�DSSOLFDWLRQ�
E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

%� +DQJHU�5RG�6WLIIHQHUV���,QVWDOO�KDQJHU�URG�VWLIIHQHUV�ZKHUH�LQGLFDWHG�RU�VFKHGXOHG�RQ�'UDZLQJV�
WR�UHFHLYH�WKHP�DQG�ZKHUH�UHTXLUHG�WR�SUHYHQW�EXFNOLQJ�RI�KDQJHU�URGV�GXH�WR�VHLVPLF�IRUFHV��

&� 6WUHQJWK� RI� 6XSSRUW� DQG� 6HLVPLF�5HVWUDLQW� $VVHPEOLHV�� �:KHUH� QRW� LQGLFDWHG�� VHOHFW� VL]HV� RI�
FRPSRQHQWV� VR� VWUHQJWK�ZLOO� EH� DGHTXDWH� WR� FDUU\� SUHVHQW� DQG� IXWXUH� VWDWLF� DQG� VHLVPLF� ORDGV�
ZLWKLQ�VSHFLILHG�ORDGLQJ�OLPLWV��

��� 9,%5$7,21�&21752/�$1'�6(,60,&�5(675$,17�'(9,&(�,167$//$7,21�

$� &RPSO\�ZLWK� UHTXLUHPHQWV� LQ�'LYLVLRQ���� 6HFWLRQ� �5RRI�$FFHVVRULHV�� IRU� LQVWDOODWLRQ� RI� URRI�
FXUEV��HTXLSPHQW�VXSSRUWV��DQG�URRI�SHQHWUDWLRQV��
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%� (TXLSPHQW�5HVWUDLQWV��

�� ,QVWDOO� VHLVPLF� VQXEEHUV� RQ� +9$&� HTXLSPHQW�PRXQWHG� RQ� YLEUDWLRQ� LVRODWRUV�� � /RFDWH�
VQXEEHUV� DV� FORVH� DV� SRVVLEOH� WR� YLEUDWLRQ� LVRODWRUV� DQG� EROW� WR� HTXLSPHQW� EDVH� DQG�
VXSSRUWLQJ�VWUXFWXUH��

�� ,QVWDOO� UHVLOLHQW� EROW� LVRODWLRQ� ZDVKHUV� RQ� HTXLSPHQW� DQFKRU� EROWV� ZKHUH� FOHDUDQFH�
EHWZHHQ�DQFKRU�DQG�DGMDFHQW�VXUIDFH�H[FHHGV�������LQFK��

�� ,QVWDOO� VHLVPLF�UHVWUDLQW� GHYLFHV� XVLQJ� PHWKRGV� DSSURYHG� E\� DQ� DJHQF\� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ�SURYLGLQJ�UHTXLUHG�VXEPLWWDOV�IRU�FRPSRQHQW��

&� 3LSLQJ�5HVWUDLQWV��

�� &RPSO\�ZLWK�UHTXLUHPHQWV�LQ�066�63������
�� 6SDFH�ODWHUDO�VXSSRUWV�D�PD[LPXP�RI����IHHW�R�F���DQG�ORQJLWXGLQDO�VXSSRUWV�D�PD[LPXP�

RI����IHHW�R�F��
�� %UDFH�D�FKDQJH�RI�GLUHFWLRQ�ORQJHU�WKDQ����IHHW��

'� ,QVWDOO�FDEOHV�VR�WKH\�GR�QRW�EHQG�DFURVV�HGJHV�RI�DGMDFHQW�HTXLSPHQW�RU�EXLOGLQJ�VWUXFWXUH��

(� ,QVWDOO�VHLVPLF�UHVWUDLQW�GHYLFHV�XVLQJ�PHWKRGV�DSSURYHG�E\�DQ�DJHQF\�DFFHSWDEOH�WR�DXWKRULWLHV�
KDYLQJ�MXULVGLFWLRQ�SURYLGLQJ�UHTXLUHG�VXEPLWWDOV�IRU�FRPSRQHQW��

)� ,QVWDOO� EXVKLQJ�DVVHPEOLHV� IRU� DQFKRU�EROWV� IRU� IORRU�PRXQWHG�HTXLSPHQW�� DUUDQJHG� WR�SURYLGH�
UHVLOLHQW�PHGLD�EHWZHHQ�DQFKRU�EROW�DQG�PRXQWLQJ�KROH�LQ�FRQFUHWH�EDVH��

*� ,QVWDOO�EXVKLQJ�DVVHPEOLHV�IRU�PRXQWLQJ�EROWV�IRU�ZDOO�PRXQWHG�HTXLSPHQW��DUUDQJHG�WR�SURYLGH�
UHVLOLHQW�PHGLD�ZKHUH�HTXLSPHQW�RU�HTXLSPHQW�PRXQWLQJ�FKDQQHOV�DUH�DWWDFKHG�WR�ZDOO��

+� $WWDFKPHQW�WR�6WUXFWXUH���,I�VSHFLILF�DWWDFKPHQW�LV�QRW�LQGLFDWHG��DQFKRU�EUDFLQJ�WR�VWUXFWXUH�DW�
IODQJHV�RI�EHDPV��DW�XSSHU�WUXVV�FKRUGV�RI�EDU�MRLVWV��RU�DW�FRQFUHWH�PHPEHUV��

,� 'ULOOHG�LQ�$QFKRUV��

�� ,GHQWLI\�SRVLWLRQ�RI�UHLQIRUFLQJ�VWHHO�DQG�RWKHU�HPEHGGHG�LWHPV�SULRU�WR�GULOOLQJ�KROHV�IRU�
DQFKRUV�� � 'R� QRW� GDPDJH� H[LVWLQJ� UHLQIRUFLQJ� RU� HPEHGGHG� LWHPV� GXULQJ� FRULQJ� RU�
GULOOLQJ�� �1RWLI\� WKH�VWUXFWXUDO�HQJLQHHU� LI� UHLQIRUFLQJ�VWHHO�RU�RWKHU�HPEHGGHG� LWHPV�DUH�
HQFRXQWHUHG� GXULQJ� GULOOLQJ�� � /RFDWH� DQG� DYRLG� SUHVWUHVVHG� WHQGRQV�� HOHFWULFDO� DQG�
WHOHFRPPXQLFDWLRQV�FRQGXLW��DQG�JDV�OLQHV��

�� 'R�QRW�GULOO� KROHV� LQ� FRQFUHWH�RU�PDVRQU\�XQWLO� FRQFUHWH��PRUWDU�� RU�JURXW�KDV� DFKLHYHG�
IXOO�GHVLJQ�VWUHQJWK��

�� :HGJH�$QFKRUV�� �3URWHFW� WKUHDGV� IURP�GDPDJH�GXULQJ�DQFKRU� LQVWDOODWLRQ�� �+HDY\�GXW\�
VOHHYH� DQFKRUV� VKDOO� EH� LQVWDOOHG�ZLWK� VOHHYH� IXOO\� HQJDJHG� LQ� WKH� VWUXFWXUDO� HOHPHQW� WR�
ZKLFK�DQFKRU�LV�WR�EH�IDVWHQHG��

�� $GKHVLYH� $QFKRUV�� � &OHDQ� KROHV� WR� UHPRYH� ORRVH� PDWHULDO� DQG� GULOOLQJ� GXVW� SULRU� WR�
LQVWDOODWLRQ�RI�DGKHVLYH���3ODFH�DGKHVLYH�LQ�KROHV�SURFHHGLQJ�IURP�WKH�ERWWRP�RI�WKH�KROH�
DQG� SURJUHVVLQJ� WRZDUG� WKH� VXUIDFH� LQ� VXFK� D� PDQQHU� DV� WR� DYRLG� LQWURGXFWLRQ� RI� DLU�
SRFNHWV�LQ�WKH�DGKHVLYH��

�� 6HW�DQFKRUV�WR�PDQXIDFWXUHU
V�UHFRPPHQGHG�WRUTXH��XVLQJ�D�WRUTXH�ZUHQFK��
�� ,QVWDOO� ]LQF�FRDWHG� VWHHO� DQFKRUV� IRU� LQWHULRU� DQG� VWDLQOHVV�VWHHO� DQFKRUV� IRU� H[WHULRU�

DSSOLFDWLRQV��
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$� ,QVWDOO�IOH[LEOH�FRQQHFWLRQV�LQ�SLSLQJ�ZKHUH�WKH\�FURVV�VHLVPLF�MRLQWV��ZKHUH�DGMDFHQW�VHFWLRQV�RU�
EUDQFKHV� DUH� VXSSRUWHG� E\� GLIIHUHQW� VWUXFWXUDO� HOHPHQWV�� DQG�ZKHUH� WKH� FRQQHFWLRQV� WHUPLQDWH�
ZLWK� FRQQHFWLRQ� WR� HTXLSPHQW� WKDW� LV� DQFKRUHG� WR� D� GLIIHUHQW� VWUXFWXUDO� HOHPHQW� IURP� WKH� RQH�
VXSSRUWLQJ� WKH� FRQQHFWLRQV� DV� WKH\� DSSURDFK� HTXLSPHQW�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ�
'LYLVLRQ����6HFWLRQ��+\GURQLF�3LSLQJ��IRU�SLSLQJ�IOH[LEOH�FRQQHFWLRQV��

��� ),(/'�48$/,7<�&21752/�

$� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

&� 7HVWV�DQG�,QVSHFWLRQV��

�� 3URYLGH�HYLGHQFH�RI�UHFHQW�FDOLEUDWLRQ�RI�WHVW�HTXLSPHQW�E\�D�WHVWLQJ�DJHQF\�DFFHSWDEOH�WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

�� 6FKHGXOH� WHVW� ZLWK� 2ZQHU�� WKURXJK� $UFKLWHFW�� EHIRUH� FRQQHFWLQJ� DQFKRUDJH� GHYLFH� WR�
UHVWUDLQHG� FRPSRQHQW� �XQOHVV� SRVW�FRQQHFWLRQ� WHVWLQJ� KDV� EHHQ� DSSURYHG��� DQG� ZLWK� DW�
OHDVW�VHYHQ�GD\V
�DGYDQFH�QRWLFH��

�� 2EWDLQ�$UFKLWHFW
V�DSSURYDO�EHIRUH�WUDQVPLWWLQJ�WHVW�ORDGV�WR�VWUXFWXUH���3URYLGH�WHPSRUDU\�
ORDG�VSUHDGLQJ�PHPEHUV��

�� 7HVW� DW� OHDVW� IRXU� RI� HDFK� W\SH� DQG� VL]H� RI� LQVWDOOHG� DQFKRUV� DQG� IDVWHQHUV� VHOHFWHG� E\�
$UFKLWHFW��

�� 7HVW�WR����SHUFHQW�RI�UDWHG�SURRI�ORDG�RI�GHYLFH��
�� 0HDVXUH�LVRODWRU�UHVWUDLQW�FOHDUDQFH��
�� 0HDVXUH�LVRODWRU�GHIOHFWLRQ��
�� 9HULI\�VQXEEHU�PLQLPXP�FOHDUDQFHV��
�� $LU�0RXQWLQJ� 6\VWHP� /HDN� 7HVW�� � $IWHU� LQVWDOODWLRQ�� FKDUJH� V\VWHP� DQG� WHVW� IRU� OHDNV���

5HSDLU�OHDNV�DQG�UHWHVW�XQWLO�QR�OHDNV�H[LVW��
��� $LU�0RXQWLQJ�6\VWHP�2SHUDWLRQDO�7HVW���7HVW�WKH�FRPSUHVVHG�DLU�OHYHOLQJ�V\VWHP��
��� 7HVW�DQG�DGMXVW�DLU�PRXQWLQJ�V\VWHP�FRQWUROV�DQG�VDIHWLHV��
��� ,I� D� GHYLFH� IDLOV� WHVW�� PRGLI\� DOO� LQVWDOODWLRQV� RI� VDPH� W\SH� DQG� UHWHVW� XQWLO� VDWLVIDFWRU\�

UHVXOWV�DUH�DFKLHYHG��

'� 5HPRYH�DQG�UHSODFH�PDOIXQFWLRQLQJ�XQLWV�DQG�UHWHVW�DV�VSHFLILHG�DERYH��

(� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

��� $'-867,1*�

$� $GMXVW�LVRODWRUV�DIWHU�SLSLQJ�V\VWHP�LV�DW�RSHUDWLQJ�ZHLJKW��

%� $GMXVW�OLPLW�VWRSV�RQ�UHVWUDLQHG�VSULQJ�LVRODWRUV�WR�PRXQW�HTXLSPHQW�DW�QRUPDO�RSHUDWLQJ�KHLJKW���
$IWHU� HTXLSPHQW� LQVWDOODWLRQ� LV� FRPSOHWH�� DGMXVW� OLPLW� VWRSV� VR� WKH\� DUH� RXW� RI� FRQWDFW� GXULQJ�
QRUPDO�RSHUDWLRQ��

&� $GMXVW�DLU�VSULQJ�OHYHOLQJ�PHFKDQLVP��
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'� $GMXVW�DFWLYH�KHLJKW�RI�VSULQJ�LVRODWRUV��

(� $GMXVW�UHVWUDLQWV�WR�SHUPLW�IUHH�PRYHPHQW�RI�HTXLSPHQW�ZLWKLQ�QRUPDO�PRGH�RI�RSHUDWLRQ��

��� '(021675$7,21�

$� (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� WUDLQ�2ZQHU
V�PDLQWHQDQFH� SHUVRQQHO� WR�
DGMXVW�� RSHUDWH�� DQG� PDLQWDLQ� DLU�PRXQWLQJ� V\VWHPV�� � 5HIHU� WR� 'LYLVLRQ���� 6HFWLRQ�
�'HPRQVWUDWLRQ�DQG�7UDLQLQJ���

��� +9$&�9,%5$7,21�&21752/�$1'�6(,60,&�5(675$,17�'(9,&(�6&+('8/(�

$� 6XSSRUWHG�RU�6XVSHQGHG�(TXLSPHQW�� �5RRIWRS�8QLWV��&RQGHQVLQJ�8QLWV��)DQV��)DQ�&RLO�8QLW��
5DGLDQW�3DQHOV��8QLW�+HDWHUV��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

9,%5$7,21�$1'�6(,60,&�&21752/6�)25�+9$&�3,3,1*�$1'�
(48,30(17�

������������

�

0LQLPXP�'HIOHFWLRQ�2YHU�5LGH�IRU�7DEOH�³$´�%DVHG�RQ�530�

�
�

�

�

�

+9$&�(48,30(17�6&+('8/(�2)�,62/$7256�
�
�������������������������21�*5$'(��%$6(0(17�25�6/$%�21�*5$'(�������������������������������$%29(�*5$'(�

(48,30(17�
�6HH�1RWH��� � 071*� ,62/�

0,1�'()/�
�LQ����6HH�
7DEOH�$�IRU�
&RUUHFWLYH�
2YHUULGHV��

%$6(� ,62/�

0,1�'()/�
�LQ����6HH�
7DEOH�$�IRU�
&RUUHFWLYH�
2YHUULGHV��

%$6(�

&XUE�0WG��(TXLS��
�1RQ�,VRO��� � 5RRI� ���� ���� ���� ���� �����

3UH�)DE�
5DLO�

Z�5HVWUDLQH
G�6SULQJV�

)DQ�&RLO�8QLWV�

� )OU� 1HRSUHQH�
3DG� ����� ���� 5HVWUDLQHG�

6SULQJV� ����� ����

� &OJ�
5HVWUDLQHG�
6SULQJV�	�
5,6�+DQJHU�

����� ����

5HVWUDLQHG�
6SULQJV�	�

5,6�
+DQJHU�

����� ����

5RRIWRS�$+8�$&�

�����7RQ� 5RRI� ���� ���� ���� %� �����

3UH�)DE�
5RRI�&XUE��
Z�5HVWUDLQH
G�6SULQJV�

!����7RQ� 5RRI� ���� ���� ���� %� �����

3UH�)DE�
5RRI�&XUE��
Z�5HVWUDLQH
G�6SULQJV�

5DGLHQW�	�8QLW�+HDWHUV� � &OJ�
5HVWUDLQHG�
6SULQJV�	�
5,6�+DQJHU�

����� ����

5HVWUDLQHG�
6SULQJV�	�

5,6�
+DQJHU�

����� ����

�
5�3�0��
� �

�
'()/(&7,21�

�
/HVV�WKDQ�����
�
����WR�����
�
����WR�����
�
29(5�����
�
�

�
����´�
�
����´�
����´�
�
����´�



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

9,%5$7,21�$1'�6(,60,&�&21752/6�)25�+9$&�3,3,1*�$1'�
(48,30(17�

������������

,VRODWRU�1RWHV��

�
1RWH����� )RU�HTXLSPHQW�ZLWK�YDULDEOH�VSHHG�GULYHV��VHOHFW�LVRODWLRQ�EDVHG�RQ�PLQLPXP�

RSHUDWLQJ�VSHHG��
�
1RWH���� ,VRODWHG�URRI�FXUEV�VKDOO�XVH�VRXQG�EDUULHU�ZKHQ�WKHUH�LV�QR�FRQFUHWH�XQGHU�

URRI�WRS�XQLWV���

1RWH���� 'HIOHFWLRQ�LQGLFDWHG�DUH�PLQLPXPV�DW�DFWXDO�ORDG�DQG�VKDOO�EH�VHOHFWHG�IRU�PDQXIDFWXUHU¶V�
QRPLQDO� � �´�� �´�� �´� �´� DQG� � �´� GHIOHFWLRQ� VSULQJ� VHULHV��530� LV� GHILQHG� DV� WKH� ORZHVW�
RSHUDWLQJ�VSHHG�RI�WKH�HTXLSPHQW��

�

�

(1'�2)�6(&7,21��������

�
6(,60,&�%5$&,1*�7$%/(�

��0D[LPXP�6SDFLQJ�6KRZQ��$FWXDO�6SDFLQJ�WR�%H�'HWHUPLQHG�E\�&DOFXODWLRQ���

�
�(48,30(17�
�

�
21�&(17(5�
75$169(56(�

�
21�&(17(5�
/21*,78',1$/�

�
&+$1*(�2)�
',5(&7,21��

�
'8&7��

�
���)((7��

�
���)((7�

�
��)((7�

�
3,3(�7+5($'('��:(/'('��62/'(5('�25�*5229('�
�
72���´�

�
���)((7�

�
���)((7�

�
��)((7�

�
��´�±���´�

�
���)((7�

�
���)((7�

�
��)((7�

�
��´�±���´�

�
���)((7�

�
���)((7�

�
��)((7�

�
��´�	�/$5*(5�

�
���)((7�

�
���)((7�

�
��)((7�

3,3(���12�+8%�25�%(//�$1'�63,*27��
�
���´�	�/$5*(5�
�

�
���)((7�

�
���)((7�

�
��)((7�

�
&21'8,7�

�
���)((7�

�
���)((7�

�
��)((7�

�
%86�'8&7�

�
���)((7�

�
���)((7�

�
��)((7�

�
&$%/(�75$<�

�
���)((7�

�
���)((7�

�
��)((7�



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 230553 - 1 

SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Duct labels. 
5. Valve tags. 
6. Warning tags. 

1.3 ACTION SUBMITTAL 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Stainless steel, 0.025-inch minimum thickness, and having 
predrilled or stamped holes for attachment hardware. 

2. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch  for viewing distances up to 72 inches, and proportionately larger 
lettering for greater viewing distances.  Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

4. Fasteners:  Stainless-steel rivets or self-tapping screws. 
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
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B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch  thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 
3. Background Color: Black. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Yellow. 

C. Background Color:  White. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
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I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 
both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.4 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color: White. 

C. Background Color:  OSHA standard for duct service. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Duct Label Contents:  Include identification of duct service using same designations or 
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 
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2.5 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners:  Brass wire-link, beaded chain or S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing. 

1. Size:  Approximately 4 by 7 inches. 
2. Fasteners:  Reinforced grommet and wire or string. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 
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1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

B. Pipe Label Color Schedule:  ANSI/OHSA Standards shall apply. 

3.4 DUCT LABEL INSTALLATION 

A. Install plastic-laminated self-adhesive duct labels with permanent adhesive on air ducts. 

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 
50 feet in each space where ducts are exposed or concealed by removable ceiling system. 

3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
hose connections; and similar roughing-in connections of end-use fixtures and units.  List 
tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape:  2 inches round. 

2. Valve-Tag Color:  ANSI/OSHA Standards shall apply. 

END OF SECTION 230553 
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��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� %DODQFLQJ�RI�DOO�RI�WKH�1HZ�$LU�6\VWHPV��

��� '(),1,7,216�

$� 1(%%���1DWLRQDO�(QYLURQPHQWDO�%DODQFLQJ�%XUHDX��

%� 7$%���7HVWLQJ��DGMXVWLQJ��DQG�EDODQFLQJ��

&� 7$%�6SHFLDOLVW���$Q�HQWLW\�HQJDJHG�WR�SHUIRUP�7$%�:RUN��

��� ,1)250$7,21$/�68%0,77$/6�

$� 6WUDWHJLHV�DQG�3URFHGXUHV�3ODQ���:LWKLQ����GD\V�RI�&RQWUDFWRU
V�1RWLFH�WR�3URFHHG��VXEPLW�7$%�
VWUDWHJLHV�DQG�VWHS�E\�VWHS�SURFHGXUHV�DV�VSHFLILHG�LQ��3UHSDUDWLRQ��$UWLFOH��

%� &HUWLILHG�7$%�UHSRUWV��

��� 48$/,7<�$6685$1&(�

$� 7$%�&RQWUDFWRU�4XDOLILFDWLRQV���(QJDJH�D�7$%�HQWLW\�FHUWLILHG�E\�1(%%��

�� 7$%�)LHOG�6XSHUYLVRU���(PSOR\HH�RI�WKH�7$%�FRQWUDFWRU�DQG�FHUWLILHG�E\�1(%%��
�� 7$%�7HFKQLFLDQ���(PSOR\HH�RI� WKH�7$%�FRQWUDFWRU�DQG�ZKR�LV�FHUWLILHG�E\�1(%%�DV�D�

7$%�WHFKQLFLDQ��

�

�
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%� &HUWLI\�7$%�ILHOG�GDWD�UHSRUWV�DQG�SHUIRUP�WKH�IROORZLQJ��

�� 5HYLHZ� ILHOG� GDWD� UHSRUWV� WR� YDOLGDWH� DFFXUDF\� RI� GDWD� DQG� WR� SUHSDUH� FHUWLILHG� 7$%�
UHSRUWV��

�� &HUWLI\� WKDW� WKH� 7$%� WHDP� FRPSOLHG� ZLWK� WKH� DSSURYHG� 7$%� SODQ� DQG� WKH� SURFHGXUHV�
VSHFLILHG�DQG�UHIHUHQFHG�LQ�WKLV�6SHFLILFDWLRQ��

&� 7$%�5HSRUW�)RUPV���8VH�VWDQGDUG�7$%�FRQWUDFWRU
V�IRUPV�DSSURYHG�E\�$UFKLWHFW��

'� ,QVWUXPHQWDWLRQ� 7\SH�� 4XDQWLW\�� $FFXUDF\�� DQG� &DOLEUDWLRQ�� � $V� GHVFULEHG� LQ� $6+5$(������
6HFWLRQ�����,QVWUXPHQWDWLRQ���

(� $6+5$(� &RPSOLDQFH�� � $SSOLFDEOH� UHTXLUHPHQWV� LQ� $6+5$(������� 6HFWLRQ������� �� �$LU�
%DODQFLQJ���

)� $6+5$(�,(61$� &RPSOLDQFH�� � $SSOLFDEOH� UHTXLUHPHQWV� LQ� $6+5$(�,(61$�������
6HFWLRQ������������6\VWHP�%DODQFLQJ���

3$57�����352'8&76��1RW�$SSOLFDEOH��

3$57�����(;(&87,21�

��� (;$0,1$7,21�

$� ([DPLQH�WKH�&RQWUDFW�'RFXPHQWV�WR�EHFRPH�IDPLOLDU�ZLWK�3URMHFW�UHTXLUHPHQWV�DQG�WR�GLVFRYHU�
FRQGLWLRQV�LQ�V\VWHPV
�GHVLJQV�WKDW�PD\�SUHFOXGH�SURSHU�7$%�RI�V\VWHPV�DQG�HTXLSPHQW��

%� ([DPLQH� V\VWHPV� IRU� LQVWDOOHG�EDODQFLQJ�GHYLFHV�� VXFK�DV� WHVW� SRUWV�� JDJH�FRFNV�� WKHUPRPHWHU�
ZHOOV��IORZ�FRQWURO�GHYLFHV��EDODQFLQJ�YDOYHV�DQG�ILWWLQJV��DQG�PDQXDO�YROXPH�GDPSHUV���9HULI\�
WKDW�ORFDWLRQV�RI�WKHVH�EDODQFLQJ�GHYLFHV�DUH�DFFHVVLEOH��

&� ([DPLQH�WKH�DSSURYHG�VXEPLWWDOV�IRU�+9$&�V\VWHPV�DQG�HTXLSPHQW��

'� ([DPLQH� GHVLJQ�GDWD� LQFOXGLQJ�+9$&� V\VWHP� GHVFULSWLRQV�� VWDWHPHQWV� RI� GHVLJQ� DVVXPSWLRQV�
IRU� HQYLURQPHQWDO� FRQGLWLRQV� DQG� V\VWHPV
� RXWSXW�� DQG� VWDWHPHQWV� RI� SKLORVRSKLHV� DQG�
DVVXPSWLRQV�DERXW�+9$&�V\VWHP�DQG�HTXLSPHQW�FRQWUROV��

(� ([DPLQH� FHLOLQJ� SOHQXPV� DQG� XQGHUIORRU� DLU� SOHQXPV� XVHG� IRU� VXSSO\�� UHWXUQ�� RU� UHOLHI� DLU� WR�
YHULI\� WKDW� WKH\�PHHW� WKH� OHDNDJH�FODVV�RI� FRQQHFWHG�GXFWV� DV� VSHFLILHG� LQ�'LYLVLRQ����6HFWLRQ�
�0HWDO� 'XFWV�� DQG� DUH� SURSHUO\� VHSDUDWHG� IURP� DGMDFHQW� DUHDV�� � 9HULI\� WKDW� SHQHWUDWLRQV� LQ�
SOHQXP�ZDOOV�DUH�VHDOHG�DQG�ILUH�VWRSSHG�LI�UHTXLUHG��

)� ([DPLQH�HTXLSPHQW�SHUIRUPDQFH�GDWD�LQFOXGLQJ�IDQ�DQG�SXPS�FXUYHV��

�� 5HODWH�SHUIRUPDQFH�GDWD�WR�3URMHFW�FRQGLWLRQV�DQG�UHTXLUHPHQWV��LQFOXGLQJ�V\VWHP�HIIHFWV�
WKDW�FDQ�FUHDWH�XQGHVLUHG�RU�XQSUHGLFWHG�FRQGLWLRQV�WKDW�FDXVH�UHGXFHG�FDSDFLWLHV�LQ�DOO�RU�
SDUW�RI�D�V\VWHP��

�� &DOFXODWH�V\VWHP�HIIHFW�IDFWRUV�WR�UHGXFH�SHUIRUPDQFH�UDWLQJV�RI�+9$&�HTXLSPHQW�ZKHQ�
LQVWDOOHG� XQGHU� FRQGLWLRQV� GLIIHUHQW� IURP� WKH� FRQGLWLRQV� XVHG� WR� UDWH� HTXLSPHQW�
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SHUIRUPDQFH���7R�FDOFXODWH�V\VWHP�HIIHFWV�IRU�DLU�V\VWHPV��XVH�WDEOHV�DQG�FKDUWV�IRXQG�LQ�
$0&$������ �)DQV� DQG� 6\VWHPV��� RU� LQ� 60$&1$
V� �+9$&� 6\VWHPV� �� 'XFW� 'HVLJQ���
&RPSDUH�UHVXOWV�ZLWK�WKH�GHVLJQ�GDWD�DQG�LQVWDOOHG�FRQGLWLRQV��

*� ([DPLQH� V\VWHP� DQG� HTXLSPHQW� LQVWDOODWLRQV� DQG� YHULI\� WKDW� ILHOG� TXDOLW\�FRQWURO� WHVWLQJ��
FOHDQLQJ��DQG�DGMXVWLQJ�VSHFLILHG�LQ�LQGLYLGXDO�6HFWLRQV�KDYH�EHHQ�SHUIRUPHG��

+� ([DPLQH�WHVW�UHSRUWV�VSHFLILHG�LQ�LQGLYLGXDO�V\VWHP�DQG�HTXLSPHQW�6HFWLRQV��

,� ([DPLQH�+9$&� HTXLSPHQW� DQG� ILOWHUV� DQG� YHULI\� WKDW� EHDULQJV� DUH� JUHDVHG�� EHOWV� DUH� DOLJQHG�
DQG�WLJKW��DQG�HTXLSPHQW�ZLWK�IXQFWLRQLQJ�FRQWUROV�LV�UHDG\�IRU�RSHUDWLRQ��

-� ([DPLQH� WHUPLQDO�XQLWV��VXFK�DV�YDULDEOH�DLU�YROXPH�ER[HV��DQG�YHULI\� WKDW� WKH\�DUH�DFFHVVLEOH�
DQG�WKHLU�FRQWUROV�DUH�FRQQHFWHG�DQG�IXQFWLRQLQJ��

.� ([DPLQH�VWUDLQHUV���9HULI\�WKDW�VWDUWXS�VFUHHQV�DUH�UHSODFHG�E\�SHUPDQHQW�VFUHHQV�ZLWK�LQGLFDWHG�
SHUIRUDWLRQV��

/� ([DPLQH� WKUHH�ZD\� YDOYHV� IRU� SURSHU� LQVWDOODWLRQ� IRU� WKHLU� LQWHQGHG� IXQFWLRQ� RI� GLYHUWLQJ� RU�
PL[LQJ�IOXLG�IORZV��

0� ([DPLQH�KHDW�WUDQVIHU�FRLOV�IRU�FRUUHFW�SLSLQJ�FRQQHFWLRQV�DQG�IRU�FOHDQ�DQG�VWUDLJKW�ILQV��

1� ([DPLQH�V\VWHP�SXPSV�WR�HQVXUH�DEVHQFH�RI�HQWUDLQHG�DLU�LQ�WKH�VXFWLRQ�SLSLQJ��

2� ([DPLQH�RSHUDWLQJ�VDIHW\�LQWHUORFNV�DQG�FRQWUROV�RQ�+9$&�HTXLSPHQW��

3� 5HSRUW� GHILFLHQFLHV� GLVFRYHUHG� EHIRUH� DQG� GXULQJ� SHUIRUPDQFH� RI� 7$%� SURFHGXUHV�� � 2EVHUYH�
DQG�UHFRUG�V\VWHP�UHDFWLRQV�WR�FKDQJHV�LQ�FRQGLWLRQV���5HFRUG�GHIDXOW�VHW�SRLQWV�LI�GLIIHUHQW�IURP�
LQGLFDWHG�YDOXHV��

��� 35(3$5$7,21�

$� 3UHSDUH�D�7$%�SODQ�WKDW�LQFOXGHV�VWUDWHJLHV�DQG�VWHS�E\�VWHS�SURFHGXUHV��

%� &RPSOHWH�V\VWHP�UHDGLQHVV�FKHFNV�DQG�SUHSDUH�UHSRUWV���9HULI\�WKH�IROORZLQJ��

�� 3HUPDQHQW�HOHFWULFDO�SRZHU�ZLULQJ�LV�FRPSOHWH��
�� +\GURQLF�V\VWHPV�DUH�ILOOHG��FOHDQ��DQG�IUHH�RI�DLU��
�� $XWRPDWLF�WHPSHUDWXUH�FRQWURO�V\VWHPV�DUH�RSHUDWLRQDO��
�� (TXLSPHQW�DQG�GXFW�DFFHVV�GRRUV�DUH�VHFXUHO\�FORVHG��
�� %DODQFH��VPRNH��DQG�ILUH�GDPSHUV�DUH�RSHQ��
�� ,VRODWLQJ�DQG�EDODQFLQJ�YDOYHV�DUH�RSHQ�DQG�FRQWURO�YDOYHV�DUH�RSHUDWLRQDO��
�� &HLOLQJV� DUH� LQVWDOOHG� LQ� FULWLFDO� DUHDV� ZKHUH� DLU�SDWWHUQ� DGMXVWPHQWV� DUH� UHTXLUHG� DQG�

DFFHVV�WR�EDODQFLQJ�GHYLFHV�LV�SURYLGHG��
�� :LQGRZV�DQG�GRRUV�FDQ�EH�FORVHG�VR� LQGLFDWHG�FRQGLWLRQV�IRU�V\VWHP�RSHUDWLRQV�FDQ�EH�

PHW��
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$� 3HUIRUP�WHVWLQJ�DQG�EDODQFLQJ�SURFHGXUHV�RQ�HDFK�V\VWHP�DFFRUGLQJ�WR�WKH�SURFHGXUHV�FRQWDLQHG�
LQ� 1(%%
V� �3URFHGXUDO� 6WDQGDUGV� IRU� 7HVWLQJ�� $GMXVWLQJ�� DQG� %DODQFLQJ� RI� (QYLURQPHQWDO�
6\VWHPV��DQG�LQ�WKLV�6HFWLRQ��

�� &RPSO\�ZLWK�UHTXLUHPHQWV�LQ�$6+5$(�������6HFWLRQ����������$LU�%DODQFLQJ���

%� &XW� LQVXODWLRQ�� GXFWV�� SLSHV�� DQG� HTXLSPHQW� FDELQHWV� IRU� LQVWDOODWLRQ� RI� WHVW� SUREHV� WR� WKH�
PLQLPXP�H[WHQW�QHFHVVDU\�IRU�7$%�SURFHGXUHV��

�� $IWHU�WHVWLQJ�DQG�EDODQFLQJ��SDWFK�SUREH�KROHV�LQ�GXFWV�ZLWK�VDPH�PDWHULDO�DQG�WKLFNQHVV�
DV�XVHG�WR�FRQVWUXFW�GXFWV��

�� ,QVWDOO� DQG� MRLQ� QHZ� LQVXODWLRQ� WKDW� PDWFKHV� UHPRYHG� PDWHULDOV�� � 5HVWRUH� LQVXODWLRQ��
FRYHULQJV��YDSRU�EDUULHU��DQG�ILQLVK�DFFRUGLQJ�WR�'LYLVLRQ����6HFWLRQV�IRU�,QVXODWLRQ��

&� 0DUN� HTXLSPHQW� DQG� EDODQFLQJ� GHYLFHV�� LQFOXGLQJ� GDPSHU�FRQWURO� SRVLWLRQV�� YDOYH� SRVLWLRQ�
LQGLFDWRUV�� IDQ�VSHHG�FRQWURO� OHYHUV�� DQG� VLPLODU� FRQWUROV� DQG� GHYLFHV�� ZLWK� SDLQW� RU� RWKHU�
VXLWDEOH��SHUPDQHQW�LGHQWLILFDWLRQ�PDWHULDO�WR�VKRZ�ILQDO�VHWWLQJV��

'� 7DNH�DQG�UHSRUW�WHVWLQJ�DQG�EDODQFLQJ�PHDVXUHPHQWV�LQ�LQFK�SRXQG��,3��XQLWV��

��� *(1(5$/�352&('85(6�)25�%$/$1&,1*�$,5�6<67(06�

$� 3UHSDUH� WHVW� UHSRUWV� IRU� ERWK� IDQV� DQG� RXWOHWV�� � 2EWDLQ� PDQXIDFWXUHU
V� RXWOHW� IDFWRUV� DQG�
UHFRPPHQGHG�WHVWLQJ�SURFHGXUHV�� �&URVVFKHFN� WKH�VXPPDWLRQ�RI�UHTXLUHG�RXWOHW�YROXPHV�ZLWK�
UHTXLUHG�IDQ�YROXPHV��

%� 3UHSDUH�VFKHPDWLF�GLDJUDPV�RI�V\VWHPV
��UHFRUG�VHW��GXFW�OD\RXWV��

&� )RU�YDULDEOH�DLU�YROXPH�V\VWHPV��GHYHORS�D�SODQ�WR�VLPXODWH�GLYHUVLW\��

'� 'HWHUPLQH�WKH�EHVW�ORFDWLRQV�LQ�PDLQ�DQG�EUDQFK�GXFWV�IRU�DFFXUDWH�GXFW�DLUIORZ�PHDVXUHPHQWV��

(� &KHFN�DLUIORZ�SDWWHUQV�IURP�WKH�RXWGRRU�DLU�ORXYHUV�DQG�GDPSHUV�DQG�WKH�UHWXUQ��DQG�H[KDXVW�DLU�
GDPSHUV�WKURXJK�WKH�VXSSO\�IDQ�GLVFKDUJH�DQG�PL[LQJ�GDPSHUV��

)� /RFDWH�VWDUW�VWRS�DQG�GLVFRQQHFW�VZLWFKHV��HOHFWULFDO�LQWHUORFNV��DQG�PRWRU�VWDUWHUV��

*� 9HULI\�WKDW�PRWRU�VWDUWHUV�DUH�HTXLSSHG�ZLWK�SURSHUO\�VL]HG�WKHUPDO�SURWHFWLRQ��

+� &KHFN�GDPSHUV�IRU�SURSHU�SRVLWLRQ�WR�DFKLHYH�GHVLUHG�DLUIORZ�SDWK��

,� &KHFN�IRU�DLUIORZ�EORFNDJHV��

-� &KHFN�FRQGHQVDWH�GUDLQV�IRU�SURSHU�FRQQHFWLRQV�DQG�IXQFWLRQLQJ��

.� &KHFN�IRU�SURSHU�VHDOLQJ�RI�DLU�KDQGOLQJ�XQLW�FRPSRQHQWV��

/� 9HULI\�WKDW�DLU�GXFW�V\VWHP�LV�VHDOHG�DV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��0HWDO�'XFWV���
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$� $GMXVW�IDQV�WR�GHOLYHU�WRWDO�LQGLFDWHG�DLUIORZV�ZLWKLQ�WKH�PD[LPXP�DOORZDEOH�IDQ�VSHHG�OLVWHG�E\�
IDQ�PDQXIDFWXUHU��

�� 0HDVXUH� WRWDO� DLUIORZ� DW� IDQ� RXWOHW�� PDLQV� DQG� VXEPDLQV� E\� 3LWRW�WXEH� WUDYHUVH�
PHDVXUHPHQWV�� PHDVXUH� DLUIORZ� DW� WHUPLQDO� RXWOHWV� DQG� LQOHWV� DQG� FDOFXODWH� WKH� WRWDO�
DLUIORZ��

�� 0HDVXUH�IDQ�VWDWLF�SUHVVXUHV�DV�IROORZV�WR�GHWHUPLQH�DFWXDO�VWDWLF�SUHVVXUH��

D� 0HDVXUH� RXWOHW� VWDWLF� SUHVVXUH� DV� IDU� GRZQVWUHDP� IURP� WKH� IDQ� DV� SUDFWLFDO� DQG�
XSVWUHDP�IURP�UHVWULFWLRQV�LQ�GXFWV�VXFK�DV�HOERZV�DQG�WUDQVLWLRQV��

E� 0HDVXUH�VWDWLF�SUHVVXUH�GLUHFWO\�DW�WKH�IDQ�RXWOHW�RU�WKURXJK�WKH�IOH[LEOH�FRQQHFWLRQ��
F� 0HDVXUH�LQOHW�VWDWLF�SUHVVXUH�RI�VLQJOH�LQOHW�IDQV�LQ�WKH�LQOHW�GXFW�DV�QHDU�WKH�IDQ�DV�

SRVVLEOH�� XSVWUHDP� IURP� WKH� IOH[LEOH� FRQQHFWLRQ�� DQG� GRZQVWUHDP� IURP� GXFW�
UHVWULFWLRQV��

G� 0HDVXUH� LQOHW� VWDWLF�SUHVVXUH�RI�GRXEOH�LQOHW� IDQV� WKURXJK� WKH�ZDOO� RI� WKH�SOHQXP�
WKDW�KRXVHV�WKH�IDQ��

�� 0HDVXUH� VWDWLF� SUHVVXUH� DFURVV� HDFK� FRPSRQHQW� WKDW� PDNHV� XS� DQ� DLU�KDQGOLQJ� XQLW��
URRIWRS�XQLW��DQG�RWKHU�DLU�KDQGOLQJ�DQG��WUHDWLQJ�HTXLSPHQW��

D� 5HSRUW�WKH�FOHDQOLQHVV�VWDWXV�RI�ILOWHUV�DQG�WKH�WLPH�VWDWLF�SUHVVXUHV�DUH�PHDVXUHG��

�� 0HDVXUH� VWDWLF� SUHVVXUHV� HQWHULQJ� DQG� OHDYLQJ�RWKHU� GHYLFHV�� VXFK� DV� VRXQG� WUDSV�� KHDW�
UHFRYHU\�HTXLSPHQW��DQG�DLU�ZDVKHUV��XQGHU�ILQDO�EDODQFHG�FRQGLWLRQV��

�� 5HYLHZ� 5HFRUG� 'RFXPHQWV� WR� GHWHUPLQH� YDULDWLRQV� LQ� GHVLJQ� VWDWLF� SUHVVXUHV� YHUVXV�
DFWXDO�VWDWLF�SUHVVXUHV���&DOFXODWH�DFWXDO�V\VWHP�HIIHFW�IDFWRUV���5HFRPPHQG�DGMXVWPHQWV�
WR�DFFRPPRGDWH�DFWXDO�FRQGLWLRQV��

�� 2EWDLQ� DSSURYDO� IURP� $UFKLWHFW� IRU� DGMXVWPHQW� RI� IDQ� VSHHG� KLJKHU� RU� ORZHU� WKDQ�
LQGLFDWHG� VSHHG�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQV� IRU� DLU�KDQGOLQJ�
XQLWV�IRU�DGMXVWPHQW�RI�IDQV��EHOWV��DQG�SXOOH\�VL]HV�WR�DFKLHYH�LQGLFDWHG�DLU�KDQGOLQJ�XQLW�
SHUIRUPDQFH��

�� 'R� QRW�PDNH� IDQ�VSHHG� DGMXVWPHQWV� WKDW� UHVXOW� LQ�PRWRU� RYHUORDG�� �&RQVXOW� HTXLSPHQW�
PDQXIDFWXUHUV�DERXW�IDQ�VSHHG�VDIHW\�IDFWRUV���0RGXODWH�GDPSHUV�DQG�PHDVXUH�IDQ�PRWRU�
DPSHUDJH�WR�HQVXUH�WKDW�QR�RYHUORDG�ZLOO�RFFXU���0HDVXUH�DPSHUDJH�LQ�IXOO�FRROLQJ��IXOO�
KHDWLQJ��HFRQRPL]HU��DQG�DQ\�RWKHU�RSHUDWLQJ�PRGH�WR�GHWHUPLQH�WKH�PD[LPXP�UHTXLUHG�
EUDNH�KRUVHSRZHU��

%� $GMXVW� YROXPH� GDPSHUV� IRU� PDLQ� GXFW�� VXEPDLQ� GXFWV�� DQG� PDMRU� EUDQFK� GXFWV� WR� LQGLFDWHG�
DLUIORZV�ZLWKLQ�VSHFLILHG�WROHUDQFHV��

�� 0HDVXUH�DLUIORZ�RI�VXEPDLQ�DQG�EUDQFK�GXFWV�DW�WHUPLQDO�RXWOHWV�DQG�LQOHWV�DQG�FDOFXODWH�
WKH�WRWDO�DLUIORZ�IRU�WKDW�]RQH��

�� 0HDVXUH� VWDWLF� SUHVVXUH� DW� D� SRLQW� GRZQVWUHDP� IURP� WKH� EDODQFLQJ� GDPSHU�� DQG� DGMXVW�
YROXPH�GDPSHUV�XQWLO�WKH�SURSHU�VWDWLF�SUHVVXUH�LV�DFKLHYHG��

�� 5H�PHDVXUH� HDFK� VXEPDLQ� DQG� EUDQFK� GXFW� DIWHU� DOO� KDYH� EHHQ� DGMXVWHG�� � &RQWLQXH� WR�
DGMXVW�VXEPDLQ�DQG�EUDQFK�GXFWV�WR�LQGLFDWHG�DLUIORZV�ZLWKLQ�VSHFLILHG�WROHUDQFHV��
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&� 0HDVXUH�DLU�RXWOHWV�DQG�LQOHWV�ZLWKRXW�PDNLQJ�DGMXVWPHQWV��

�� 0HDVXUH� WHUPLQDO� RXWOHWV� XVLQJ� D� GLUHFW�UHDGLQJ� KRRG� RU� RXWOHW� PDQXIDFWXUHU
V� ZULWWHQ�
LQVWUXFWLRQV�DQG�FDOFXODWLQJ�IDFWRUV��

'� $GMXVW�DLU�RXWOHWV�DQG�LQOHWV� IRU�HDFK�VSDFH� WR� LQGLFDWHG�DLUIORZV�ZLWKLQ�VSHFLILHG� WROHUDQFHV�RI�
LQGLFDWHG�YDOXHV�� �0DNH�DGMXVWPHQWV�XVLQJ�EUDQFK�YROXPH�GDPSHUV� UDWKHU� WKDQ�H[WUDFWRUV� DQG�
WKH�GDPSHUV�DW�DLU�WHUPLQDOV��

�� $GMXVW� HDFK� RXWOHW� LQ� VDPH� URRP� RU� VSDFH� WR� ZLWKLQ� VSHFLILHG� WROHUDQFHV� RI� LQGLFDWHG�
TXDQWLWLHV� ZLWKRXW� JHQHUDWLQJ� QRLVH� OHYHOV� DERYH� WKH� OLPLWDWLRQV� SUHVFULEHG� E\� WKH�
&RQWUDFW�'RFXPHQWV��

�� $GMXVW�SDWWHUQV�RI�DGMXVWDEOH�RXWOHWV�IRU�SURSHU�GLVWULEXWLRQ�ZLWKRXW�GUDIWV��

��� 352&('85(6�)25�9$5,$%/(�)/2:�+<'521,&�6<67(06�

$� %DODQFH� V\VWHPV� ZLWK� DXWRPDWLF� WZR�� DQG� WKUHH�ZD\� FRQWURO� YDOYHV� E\� VHWWLQJ� V\VWHPV� DW�
PD[LPXP� IORZ� WKURXJK�KHDW�H[FKDQJH� WHUPLQDOV� DQG�SURFHHG�DV� VSHFLILHG� DERYH� IRU�K\GURQLF�
V\VWHPV��

��� 352&('85(6�)25�027256�

$� 0RWRUV������+3�DQG�/DUJHU���7HVW�DW�ILQDO�EDODQFHG�FRQGLWLRQV�DQG�UHFRUG�WKH�IROORZLQJ�GDWD��

�� 0DQXIDFWXUHU
V�QDPH��PRGHO�QXPEHU��DQG�VHULDO�QXPEHU��
�� 0RWRU�KRUVHSRZHU�UDWLQJ��
�� 0RWRU�USP��
�� (IILFLHQF\�UDWLQJ��
�� 1DPHSODWH�DQG�PHDVXUHG�YROWDJH��HDFK�SKDVH��
�� 1DPHSODWH�DQG�PHDVXUHG�DPSHUDJH��HDFK�SKDVH��
�� 6WDUWHU�WKHUPDO�SURWHFWLRQ�HOHPHQW�UDWLQJ��

%� 0RWRUV�'ULYHQ�E\�9DULDEOH�)UHTXHQF\�&RQWUROOHUV���7HVW�IRU�SURSHU�RSHUDWLRQ�DW�VSHHGV�YDU\LQJ�
IURP� PLQLPXP� WR� PD[LPXP�� � 7HVW� WKH� PDQXDO� E\SDVV� RI� WKH� FRQWUROOHU� WR� SURYH� SURSHU�
RSHUDWLRQ�� � 5HFRUG� REVHUYDWLRQV� LQFOXGLQJ� QDPH� RI� FRQWUROOHU� PDQXIDFWXUHU�� PRGHO� QXPEHU��
VHULDO�QXPEHU��DQG�QDPHSODWH�GDWD��

��� 352&('85(6�)25�&21'(16,1*�81,76�

$� 9HULI\�SURSHU�URWDWLRQ�RI�IDQV��

%� 0HDVXUH� HQWHULQJ�� DQG� OHDYLQJ�DLU� WHPSHUDWXUHV�� � (YDSRUDWRU� DQG� FRQGHQVHU� UHIULJHUDQW�
WHPSHUDWXUHV�DQG�SUHVVXUHV��XVLQJ�LQVWUXPHQWV�IXUQLVKHG�E\�FRQGHQVLQJ�XQLW�PDQXIDFWXUHU��

&� 5HFRUG�FRPSUHVVRU�GDWD��
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��� 352&('85(6�)25�+($7�75$16)(5�&2,/6�

$� 0HDVXUH��DGMXVW��DQG�UHFRUG�WKH�IROORZLQJ�GDWD�IRU�HDFK�ZDWHU�FRLO��

�� (QWHULQJ��DQG�OHDYLQJ�ZDWHU�WHPSHUDWXUH��
�� :DWHU�IORZ�UDWH��
�� :DWHU�SUHVVXUH�GURS��
�� 'U\�EXOE�WHPSHUDWXUH�RI�HQWHULQJ�DQG�OHDYLQJ�DLU��
�� :HW�EXOE�WHPSHUDWXUH�RI�HQWHULQJ�DQG�OHDYLQJ�DLU�IRU�FRROLQJ�FRLOV��
�� $LUIORZ��
�� $LU�SUHVVXUH�GURS��

%� 0HDVXUH��DGMXVW��DQG�UHFRUG�WKH�IROORZLQJ�GDWD�IRU�HDFK�HOHFWULF�KHDWLQJ�FRLO��

�� 1DPHSODWH�GDWD��
�� $LUIORZ��
�� (QWHULQJ��DQG�OHDYLQJ�DLU�WHPSHUDWXUH�DW�IXOO�ORDG��
�� 9ROWDJH�DQG�DPSHUDJH�LQSXW�RI�HDFK�SKDVH�DW�IXOO�ORDG�DQG�DW�HDFK�LQFUHPHQWDO�VWDJH��
�� &DOFXODWHG�NLORZDWW�DW�IXOO�ORDG��
�� )XVH�RU�FLUFXLW�EUHDNHU�UDWLQJ�IRU�RYHUORDG�SURWHFWLRQ��

&� 0HDVXUH��DGMXVW��DQG�UHFRUG�WKH�IROORZLQJ�GDWD�IRU�HDFK�VWHDP�FRLO��

�� 'U\�EXOE�WHPSHUDWXUH�RI�HQWHULQJ�DQG�OHDYLQJ�DLU��
�� $LUIORZ��
�� $LU�SUHVVXUH�GURS��
�� ,QOHW�VWHDP�SUHVVXUH��

'� 0HDVXUH��DGMXVW��DQG�UHFRUG�WKH�IROORZLQJ�GDWD�IRU�HDFK�UHIULJHUDQW�FRLO��

�� 'U\�EXOE�WHPSHUDWXUH�RI�HQWHULQJ�DQG�OHDYLQJ�DLU��
�� :HW�EXOE�WHPSHUDWXUH�RI�HQWHULQJ�DQG�OHDYLQJ�DLU��
�� $LUIORZ��
�� $LU�SUHVVXUH�GURS��
�� 5HIULJHUDQW�VXFWLRQ�SUHVVXUH�DQG�WHPSHUDWXUH��

���� 72/(5$1&(6�

$� 6HW�+9$&�V\VWHP
V�DLU�IORZ�UDWHV�DQG�ZDWHU�IORZ�UDWHV�ZLWKLQ�WKH�IROORZLQJ�WROHUDQFHV��

�� 6XSSO\��5HWXUQ��DQG�([KDXVW�)DQV�DQG�(TXLSPHQW�ZLWK�)DQV���3OXV�RU�PLQXV���SHUFHQW��
�� $LU�2XWOHWV�DQG�,QOHWV���3OXV�RU�PLQXV���SHUFHQW��
�� +HDWLQJ�:DWHU�)ORZ�5DWH���3OXV�RU�PLQXV����SHUFHQW��
�� &RROLQJ�:DWHU�)ORZ�5DWH���3OXV�RU�PLQXV����SHUFHQW��

���� 5(3257,1*�

$� ,QLWLDO� &RQVWUXFWLRQ�3KDVH� 5HSRUW�� � %DVHG� RQ� H[DPLQDWLRQ� RI� WKH� &RQWUDFW� 'RFXPHQWV� DV�
VSHFLILHG� LQ� �([DPLQDWLRQ�� $UWLFOH�� SUHSDUH� D� UHSRUW� RQ� WKH� DGHTXDF\� RI� GHVLJQ� IRU� V\VWHPV
�
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EDODQFLQJ� GHYLFHV�� � 5HFRPPHQG� FKDQJHV� DQG� DGGLWLRQV� WR� V\VWHPV
� EDODQFLQJ� GHYLFHV� WR�
IDFLOLWDWH�SURSHU�SHUIRUPDQFH�PHDVXULQJ�DQG�EDODQFLQJ���5HFRPPHQG�FKDQJHV�DQG�DGGLWLRQV�WR�
+9$&� V\VWHPV� DQG� JHQHUDO� FRQVWUXFWLRQ� WR� DOORZ� DFFHVV� IRU� SHUIRUPDQFH� PHDVXULQJ� DQG�
EDODQFLQJ�GHYLFHV��

%� 6WDWXV�5HSRUWV���3UHSDUH�ZHHNO\�SURJUHVV�UHSRUWV�WR�GHVFULEH�FRPSOHWHG�SURFHGXUHV��SURFHGXUHV�
LQ� SURJUHVV�� DQG� VFKHGXOHG� SURFHGXUHV�� � ,QFOXGH� D� OLVW� RI� GHILFLHQFLHV� DQG� SUREOHPV� IRXQG� LQ�
V\VWHPV�EHLQJ�WHVWHG�DQG�EDODQFHG���3UHSDUH�D�VHSDUDWH�UHSRUW�IRU�HDFK�V\VWHP�DQG�HDFK�EXLOGLQJ�
IORRU�IRU�V\VWHPV�VHUYLQJ�PXOWLSOH�IORRUV��

���� ),1$/�5(3257�

$� *HQHUDO���3UHSDUH�D�FHUWLILHG�ZULWWHQ�UHSRUW��WDEXODWH�DQG�GLYLGH�WKH�UHSRUW�LQWR�VHSDUDWH�VHFWLRQV�
IRU�WHVWHG�V\VWHPV�DQG�EDODQFHG�V\VWHPV��

�� ,QFOXGH�D�FHUWLILFDWLRQ�VKHHW�DW� WKH�IURQW�RI� WKH�UHSRUW
V�ELQGHU��VLJQHG�DQG� VHDOHG�E\� WKH�
FHUWLILHG�WHVWLQJ�DQG�EDODQFLQJ�HQJLQHHU��

�� ,QFOXGH�D�OLVW�RI�LQVWUXPHQWV�XVHG�IRU�SURFHGXUHV��DORQJ�ZLWK�SURRI�RI�FDOLEUDWLRQ��

%� )LQDO�5HSRUW�&RQWHQWV���,Q�DGGLWLRQ�WR�FHUWLILHG�ILHOG�UHSRUW�GDWD��LQFOXGH�WKH�IROORZLQJ��

�� 3XPS�FXUYHV��
�� )DQ�FXUYHV��
�� 0DQXIDFWXUHUV
�WHVW�GDWD��
�� )LHOG�WHVW�UHSRUWV�SUHSDUHG�E\�V\VWHP�DQG�HTXLSPHQW�LQVWDOOHUV��
�� 2WKHU�LQIRUPDWLRQ�UHODWLYH�WR�HTXLSPHQW�SHUIRUPDQFH��GR�QRW�LQFOXGH�6KRS�'UDZLQJV�DQG�

SURGXFW�GDWD��

&� *HQHUDO�5HSRUW�'DWD���,Q�DGGLWLRQ�WR�IRUP�WLWOHV�DQG�HQWULHV��LQFOXGH�WKH�IROORZLQJ�GDWD��

�� 7LWOH�SDJH��
�� 1DPH�DQG�DGGUHVV�RI�WKH�7$%�FRQWUDFWRU��
�� 3URMHFW�QDPH��
�� 3URMHFW�ORFDWLRQ��
�� $UFKLWHFW
V�QDPH�DQG�DGGUHVV��
�� (QJLQHHU
V�QDPH�DQG�DGGUHVV��
�� &RQWUDFWRU
V�QDPH�DQG�DGGUHVV��
�� 5HSRUW�GDWH��
�� 6LJQDWXUH�RI�7$%�VXSHUYLVRU�ZKR�FHUWLILHV�WKH�UHSRUW��
��� 7DEOH�RI�&RQWHQWV�ZLWK�WKH�WRWDO�QXPEHU�RI�SDJHV�GHILQHG�IRU�HDFK�VHFWLRQ�RI�WKH�UHSRUW���

1XPEHU�HDFK�SDJH�LQ�WKH�UHSRUW��
��� 6XPPDU\�RI�FRQWHQWV�LQFOXGLQJ�WKH�IROORZLQJ��

D� ,QGLFDWHG�YHUVXV�ILQDO�SHUIRUPDQFH��
E� 1RWDEOH�FKDUDFWHULVWLFV�RI�V\VWHPV��
F� 'HVFULSWLRQ� RI� V\VWHP� RSHUDWLRQ� VHTXHQFH� LI� LW� YDULHV� IURP� WKH� &RQWUDFW�

'RFXPHQWV��

��� 1RPHQFODWXUH�VKHHWV�IRU�HDFK�LWHP�RI�HTXLSPHQW��
��� 'DWD�IRU�WHUPLQDO�XQLWV��LQFOXGLQJ�PDQXIDFWXUHU
V�QDPH��W\SH��VL]H��DQG�ILWWLQJV��
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��� 1RWHV�WR�H[SODLQ�ZK\�FHUWDLQ�ILQDO�GDWD�LQ�WKH�ERG\�RI�UHSRUWV�YDU\�IURP�LQGLFDWHG�YDOXHV��
��� 7HVW�FRQGLWLRQV�IRU�IDQV�DQG�SXPS�SHUIRUPDQFH�IRUPV�LQFOXGLQJ�WKH�IROORZLQJ��

D� 6HWWLQJV�IRU�RXWGRRU���UHWXUQ���DQG�H[KDXVW�DLU�GDPSHUV��
E� &RQGLWLRQV�RI�ILOWHUV��
F� &RROLQJ�FRLO��ZHW��DQG�GU\�EXOE�FRQGLWLRQV��
G� )DFH�DQG�E\SDVV�GDPSHU�VHWWLQJV�DW�FRLOV��
H� )DQ�GULYH�VHWWLQJV�LQFOXGLQJ�VHWWLQJV�DQG�SHUFHQWDJH�RI�PD[LPXP�SLWFK�GLDPHWHU��
I� ,QOHW�YDQH�VHWWLQJV�IRU�YDULDEOH�DLU�YROXPH�V\VWHPV��
J� 6HWWLQJV�IRU�VXSSO\�DLU��VWDWLF�SUHVVXUH�FRQWUROOHU��
K� 2WKHU�V\VWHP�RSHUDWLQJ�FRQGLWLRQV�WKDW�DIIHFW�SHUIRUPDQFH��

'� 6\VWHP�'LDJUDPV���,QFOXGH�VFKHPDWLF�OD\RXWV�RI�DLU�DQG�K\GURQLF�GLVWULEXWLRQ�V\VWHPV���3UHVHQW�
HDFK�V\VWHP�ZLWK�VLQJOH�OLQH�GLDJUDP�DQG�LQFOXGH�WKH�IROORZLQJ��

�� 4XDQWLWLHV�RI�RXWGRRU��VXSSO\��UHWXUQ��DQG�H[KDXVW�DLUIORZV��
�� :DWHU�DQG�VWHDP�IORZ�UDWHV��
�� 'XFW��RXWOHW��DQG�LQOHW�VL]HV��
�� 3LSH�DQG�YDOYH�VL]HV�DQG�ORFDWLRQV��
�� 7HUPLQDO�XQLWV��
�� %DODQFLQJ�VWDWLRQV��
�� 3RVLWLRQ�RI�EDODQFLQJ�GHYLFHV��

���� $'',7,21$/�7(676�

$� :KHQ�$UFKLWHFW¶V�UHYLHZ�RI�ILQDO�UHSRUW�LV�FRPSOHWH��GHPRQVWUDWH�DFFXUDF\�RI�WDEXODWHG�GDWD�LQ�
ILHOG�WR�$UFKLWHFW�E\�VSRW�FKHFNLQJ�WKH�IROORZLQJ��

�� 6KXW�RII�SUHVVXUH�UHDGLQJV�DW�DOO�SXPSV��

�� 2SHUDWLQJ�SUHVVXUH�GLIIHUHQWLDOV�DW�DOO�SXPSV��DQG�DXWRPDWLF�E\SDVV�YDOYHV��

�� :DWHU�FRLO�DW����SHUFHQW�RI�WKH�FRLOV��

�� 7UDYHUVH�UHDGLQJV�DW�DOO�IDQV��

�� $LU�IORZ�UHDGLQJV�DW����SHUFHQW�RI�WKH�RXWOHWV��

�� $LU�DQG�ZDWHU�SUHVVXUH�GURSV�DW����SHUFHQW�RI�WKH�FRLOV��

%� :LWKLQ����GD\V�RI�FRPSOHWLQJ�7$%��SHUIRUP�DGGLWLRQDO�7$%�WR�YHULI\�WKDW�EDODQFHG�FRQGLWLRQV�
DUH�EHLQJ�PDLQWDLQHG�WKURXJKRXW�DQG�WR�FRUUHFW�XQXVXDO�FRQGLWLRQV��

&� 6HDVRQDO�3HULRGV���,I�LQLWLDO�7$%�SURFHGXUHV�ZHUH�QRW�SHUIRUPHG�GXULQJ�QHDU�SHDN�VXPPHU�DQG�
ZLQWHU�FRQGLWLRQV��SHUIRUP�DGGLWLRQDO�7$%�GXULQJ�QHDU�SHDN�VXPPHU�DQG�ZLQWHU�FRQGLWLRQV��

(1'�2)�6(&7,21��������
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SECTION 230713 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 
6. Indoor, exposed exhaust between isolation damper and penetration of building exterior. 
7. Outdoor, concealed supply and return. 
8. Outdoor, exposed supply and return. 

B. Related Sections: 

1. Division 23 Section "HVAC Piping Insulation." 
2. Division 23 Section "Metal Ducts" for duct liners. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 
type of insulation. 

3. Detail application of field-applied jackets. 
4. Detail application at linkages of control devices. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing agency acceptable to authorities 
having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, 
and cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type I, Type III with factory-applied 
FSK jacket, Type III with factory-applied FSP jacket as indicated herein.  Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 
f. Or approved equal. 

F. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide 
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insulation without factory-applied jacket, with factory-applied ASJ, with factory-applied FSK 
jacket, as indicated herein.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. CertainTeed Corp.; Commercial Board. 
b. Fibrex Insulations Inc.; FBX. 
c. Johns Manville; 800 Series Spin-Glas. 
d. Knauf Insulation; Insulation Board. 
e. Manson Insulation Inc.; AK Board. 
f. Owens Corning; Fiberglas 700 Series. 
g. Or approved equal. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 
e. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50. 
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d. Mon-Eco Industries, Inc.; 22-25. 
e. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive. 
e. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 
c. Knauff. 
d. Cambridge. 
e. Or approved equal. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 
film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
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5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 
f. Or approved equal. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.4 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Or approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  Aluminum. 
6. For indoor applications, use sealants that have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants: 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Johns Manville. 
c. Owens Corning. 
d. Or approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  White. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 
complying with ASTM C 1136, Type II. 

2.6 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 
strands/sq. in., in a Leno weave, for ducts. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Mast-A-Fab. 

b. Vimasco Corporation; Elastafab 894. 
c. Childers. 
d. Or approved equal. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
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B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. Self-Adhesive Outdoor Jacket:  60-mil-thick, laminated vapor barrier and waterproofing 
membrane for installation over insulation located aboveground outdoors; consisting of a 
rubberized bituminous resin on a crosslaminated polyethylene film covered with white 
aluminum-foil facing. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Polyguard Products, Inc.; Alumaguard 60. 
b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Mast-A-Fab. 
c. GLT Products. 
d. Or approved equal. 

2.8 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 
e. Or approved equal. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 
e. Or approved equal. 

2. Width:  3 inches. 
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3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 
d. Or approved equal. 

2. Width:  2 inches. 
3. Thickness:  6 mils. 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 488 AWF. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
c. Compac Corporation; 120. 
d. Venture Tape; 3520 CW. 
e. Or approved equal. 

2. Width:  2 inches. 
3. Thickness:  3.7 mils). 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

2.9 SECUREMENTS 

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 3/4 inch wide with closed seal. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 
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c. Ainedyne. 
d. Kinedyne. 
e. Or approved equal. 

B. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 
4) Or approved equal. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square. 

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- 
diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened 
to projecting spindle that is capable of holding insulation, of thickness indicated, securely 
in position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 
3) Acorn International. 
4) Simpson Strong Tie. 
5) Or approved equal. 

b. Baseplate:  Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter. 
c. Spindle:  Nylon, 0.106-inch-diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches. 
d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

3. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is 
capable of holding insulation, of thickness indicated, securely in position indicated when 
self-locking washer is in place.  Comply with the following requirements: 
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a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers. 
2) GEMCO; Peel & Press. 
3) Midwest Fasteners, Inc.; Self Stick. 
4) Or approved equal. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 
c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-

diameter shank, length to suit depth of insulation indicated. 
d. Adhesive-backed base with a peel-off protective cover. 

4. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter. 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 
5) Or approved equal. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations. 

5. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- 
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter. 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) GEMCO. 
2) Midwest Fasteners, Inc. 
3) Han Tof. 
4) Or approved equal. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

D. Wire:  0.080-inch nickel-copper alloy or 0.062-inch soft-annealed, galvanized steel. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. C & F Wire. 
b. Uxcell. 
c. Kappzapp. 
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d. Or approved equal. 

2.10 CORNER ANGLES 

A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 
Class 16354-C.  White or color-coded to match adjacent surface. 

B. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch, aluminum according to 
ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 
each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 
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3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 
strip, spaced 4 inches o.c. 

a. For below ambient services, apply vapor barrier plastic over staples. 
 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive 
self-sealing lap.  Staple laps with outward clinching staples along edge at 4 inches  o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 
to butt joints. 

3.3 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 
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B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations That Are Not Fire Rated:  
Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at 
fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper 
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches. 

1. Comply with requirements in Division 07 Section "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at fire damper 
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 
insulation.  Overlap damper sleeve and duct insulation at least 2 inches. 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 
07 Section “Penetration Firestopping”. 

3.4 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation 
pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 
follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 
way, and 3 inches maximum from insulation joints.  Install additional pins to hold 
insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

DUCT INSULATION 230713 - 14 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c.  Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface.  
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  
At end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c. 

B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 
follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each 
way, and 3 inches maximum from insulation joints.  Install additional pins to hold 
insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 
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4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c.  Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface.  
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches. 

5. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows.  Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- (150-mm-) wide strips of same material used to insulate duct.  Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.5 FIELD-APPLIED JACKET INSTALLATION 

A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks 
and vessels.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 
sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints. 
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3.6 FIRE-RATED INSULATION SYSTEM INSTALLATION 

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and 
supports to maintain a continuous fire rating. 

B. Insulate duct access panels and doors to achieve same fire rating as duct. 

C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are 
specified in Division 07 Section “Penetration Firestopping”. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be 
limited to one location for each duct system defined in the "Duct Insulation Schedule, 
General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.8 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 
6. Indoor, exposed exhaust between isolation damper and penetration of building exterior. 
7. Outdoor, concealed supply and return. 
8. Outdoor, exposed supply and return. 

B. Items Not Insulated: 

1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 
ASHRAE/IESNA 90.1. 

2. Factory-insulated flexible ducts. 
3. Factory-insulated plenums and casings. 
4. Flexible connectors. 
5. Vibration-control devices. 
6. Factory-insulated access panels and doors. 
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3.9 INDOOR DUCT AND PLENUM INSULATION SCHEDULE WITH FACTORY APPLIED 
FSK AND CONTINUOUS VAPOR BARRIER 

A. Concealed, Supply-Air Duct and Plenum Insulation:  Mineral-fiber blanket,  2 inches  thick and 
1.5-lb/cu. ft. nominal density. 

B. Concealed, Return-Air Duct and Plenum Insulation:  Mineral-fiber blanket 2 inches thick and 
1.5-lb/cu. ft. nominal density. 

C. Concealed, Outdoor-Air Duct and Plenum Insulation:  Mineral-fiber blanket 2 inches thick and 
1.5-lb/cu. ft. nominal density. 

D. Concealed, Exhaust-Air Duct and Plenum Insulation:  Mineral-fiber blanket 2 inches thick and 
1.5-lb/cu. ft. nominal density. 

E. Exposed, Supply-Air Duct and Plenum Insulation:  Mineral-fiber board, 2 inches thick and 6-
lb/cu. ft. nominal density. 

F. Exposed, Return-Air Duct and Plenum Insulation:  Mineral-fiber board, 2 inches thick and 6-
lb/cu. ft. nominal density. 

G. Exposed, Outdoor-Air Duct and Plenum Insulation:  Mineral-fiber board, 2 inches thick and 6-
lb/cu. ft. nominal density. 

H. Exposed, Exhaust-Air Duct and Plenum Insulation:  Mineral-fiber board, 2 inches thick and 6-
lb/cu. ft. nominal density. 

3.10 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE WITH 
FIELD APPLIED SELF ADHESIVE OUTDOOR JACKET 

A. Insulation materials and thicknesses are identified below.  If more than one material is listed for 
a duct system, selection from materials listed is Contractor's option. 

B. Supply-Air Duct and Plenum Insulation:  Mineral-fiber board, 3 inches thick and 6-lb/cu. ft. 
nominal density, with self-adhesive outdoor jacket. 

C. Return-Air Duct and Plenum Insulation:  Mineral-fiber board, 3 inches thick and 6-lb/cu. ft. 
nominal density, with self-adhesive outdoor jacket. 

D. Outdoor-Air Duct and Plenum Insulation:  Mineral-fiber board, 3 inches thick and 6-lb/cu. ft. 
nominal density, with self-adhesive outdoor jacket. 

E. For outdoor rectangular ductwork, the insulation on the top of the duct shall be applied so that a 
continuous high point exists along the longitudinal center line, with a ¼ inch per foot pitch 
toward the edges.  All outdoor duct insulation shall be weatherproofed with self-adhesive 
outdoor jacketing, applied in accordance with the manufacturer¶s installation manual. 

END OF SECTION 230713 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 

1. Refrigerant suction and hot-gas piping. 
2. Cooling coil condensate drainage piping. 

B. Related Sections: 

1. Division 23 Section "Duct Insulation." 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 
type of insulation. 

3. Detail removable insulation at piping specialties. 
4. Detail application of field-applied jackets. 
5. Detail application at linkages of control devices. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing and inspecting agency acceptable to 
authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement material containers, with appropriate markings of applicable testing 
agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

B. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

D. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 
with ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Sheet and K-FLEX LS. 
d. Or approved equal. 

E. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type I, Type III with factory-applied 
FSK jacket, Type III with factory-applied FSP jacket as indicated herein.  Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

HVAC PIPING INSULATION 230719 - 3 

f. Or approved equal. 

F. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide 
insulation without factory-applied jacket, with factory-applied ASJ, ,with factory-applied FSK 
jacket, as indicated herein.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. CertainTeed Corp.; CertaPro Commercial Board. 
b. Fibrex Insulations Inc.; FBX. 
c. Johns Manville; 800 Series Spin-Glas. 
d. Knauf Insulation; Insulation Board. 
e. Manson Insulation Inc.; AK Board. 
f. Owens Corning; Fiberglas 700 Series. 
g. Or approved equal. 

G. Mineral-Fiber, Pipe Insulation Wicking System:  Preformed pipe insulation complying with 
ASTM C 547, Type I, Grade A, with absorbent cloth factory-applied to the entire inside surface 
of preformed pipe insulation and extended through the longitudinal joint to outside surface of 
insulation under insulation jacket.  Factory apply a white, polymer, vapor-retarder jacket with 
self-sealing adhesive tape seam and evaporation holes running continuously along the 
longitudinal seam, exposing the absorbent cloth. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Knauf Insulation; Permawick Pipe Insulation. 
b. Owens Corning; VaporWick Pipe Insulation. 
c. Or approved equal. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Knauf Insulation; Permawick Pipe Insulation. 
b. Owens Corning. 
c. Johns Manville CalCoat-127. 
d. Or approved equal. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 
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B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no 
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 81-84. 

b. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive. 
e. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 
e. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

E. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50. 
d. Mon-Eco Industries, Inc.; 22-25. 
e. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

F. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive. 
e. Or approved equal. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

HVAC PIPING INSULATION 230719 - 6 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 
c. Or approved equal. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm (at 43-mil dry 
film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 
f. Or approved equal. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.5 SEALANTS 

A. Joint Sealants: 

1. J Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 
f. Or approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
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3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F. 
5. Color:  White or gray. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Or approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  Aluminum. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

b. Foster Products. 
c. General Insulation Co., Inc. 
d. Or approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  White. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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7. Sealants shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 
complying with ASTM C 1136, Type II. 

2.7 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 
strands/sq. in., in a Leno weave, for ducts. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Mast-A-Fab. 

b. Vimasco Corporation; Elastafab 894. 
c. HB Fuller Construction Products. 
d. Or approved equal. 

2.8 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 
e. Or approved equal. 
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2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories. 

C. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Metal Jacketing Systems. 

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 
c. RPR Products, Inc.; Insul-Mate. 
d. Or approved equal. 

2. Factory cut and rolled to size. 
3. Finish and thickness are indicated in field-applied jacket schedules. 
4. Moisture Barrier for Indoor Applications: 1-mil-thick, heat-bonded polyethylene and 

kraft paper. 
5. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene and 

kraft paper. 

D. Self-Adhesive Outdoor Jacket:  60-mil-thick, laminated vapor barrier and waterproofing 
membrane for installation over insulation located aboveground outdoors; consisting of a 
rubberized bituminous resin on a crosslaminated polyethylene film covered with white 
aluminum-foil facing. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Polyguard Products, Inc.; Alumaguard 60. 
b. 3M Venture Clad. 
c. MRM Products, Flex Clad. 
d. Or approved equal. 

E. Underground Cellular Glass: 

1. Product shall be Pittwrap as manufactured by Pittsburg Corning Corporation; Foamglas; 
or approved equal. 

2.9 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 
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1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 
e. Or approved equal. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 
e. Or approved equal. 

2. Width:  3 inches. 
3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 
d. Or approved equal. 

2. Width:  2 inches. 
3. Thickness:  6 mils. 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch in width. 
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D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ABI, Ideal Tape Division; 488 AWF. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
c. Compac Corporation; 120. 
d. Venture Tape; 3520 CW. 
e. Or approved equal. 

2. Width:  2 inches. 
3. Thickness:  3.7 mils. 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

2.10 SECUREMENTS 

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 3/4 inch wide with closed seal. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. ITW Insulation Systems;  
b. Gerrard Strapping and Seals. 
c. RPR Products, Inc 
d. Insul-Mate Strapping, Seals, and Springs. 
e. Or approved equal. 

B. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 
4) Or approved equal. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square. 

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- 
diameter shank, length to suit depth of insulation indicated. 
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d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened 
to projecting spindle that is capable of holding insulation, of thickness indicated, securely 
in position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.;  
3) Nylon Insulation Hangers. 
4) Or approved equal. 

b. Baseplate:  Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter. 
c. Spindle:  Nylon, 0.106-inch-diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches. 
d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

3. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is 
capable of holding insulation, of thickness indicated, securely in position indicated when 
self-locking washer is in place.  Comply with the following requirements: 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers. 
2) GEMCO; Peel & Press. 
3) Midwest Fasteners, Inc.; Self Stick. 
4) Or approved equal. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 
c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-

diameter shank, length to suit depth of insulation indicated. 
d. Adhesive-backed base with a peel-off protective cover. 

4. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter. 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
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4) Nelson Stud Welding; Speed Clips. 
5) Or approved equal. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations. 

5. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- 
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter. 

a. Manufacturer:  Subject to compliance with requirements, provide product by one 
of the following: 

1) GEMCO. 
2) Midwest Fasteners, Inc. 
3) Phoenix Specialty. 
4) Or approved equal. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

D. Wire:  0.080-inch nickel-copper alloy or 0.062-inch soft-annealed, galvanized steel. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. C & F Wire. 
b. The Nickel Company. 
c. KLC Electromet PVT., LTD. 
d. Or approved equal. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with 
requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties. 
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B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.  Do 
not allow hangers or supports to penetrate insulation. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 
strip, spaced 4 inches o.c. 

a. For below ambient services, apply vapor barrier mastic over staples. 
 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  
Staple laps with outward clinching staples along edge at 4 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 
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4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 
to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 
7. Unions. 
8. Control valves. 
9. Strainers. 
10. Air vents. 
11. Steam traps. 

3.3 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below 
top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
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install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements on architectural drawings for firestopping and fire-resistive 
joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  Comply with requirements on 

architectural drawings. 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 
cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 
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replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below-ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 
facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union.  Secure flange cover in place with stainless-
steel or aluminum bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 
the two-part section on the vertical center line of valve body. 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 
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C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.6 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 
outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 
longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands. 
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D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints; for horizontal applications.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 
field-applied jacket and insulation in layers in reverse order of their installation.  Extent 
of inspection shall be limited to three locations of straight pipe, three locations of 
threaded fittings, three locations of welded fittings, two locations of threaded strainers, 
two locations of flanged strainers, three locations of threaded valves, and three locations 
of flanged valves for each pipe service defined in the "Piping Insulation Schedule, 
General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.9 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

3.10 INDOOR PIPING INSULATION SCHEDULE WITH ASJ AND CONTINUOUS VAPOR 
BARRIER 

A. Chilled Water, above 40 Deg F: Insulation shall be one of the following: 
 
1. Mineral-Fiber, Preformed Pipe, Type I:  1 inch thick for pipe sizes up to 2 inches and 1-

1/2 inches thick for piping 2 inches and larger. 
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2. Except that ¾ inch thick flexible elastomeric insulation shall be used for piping in fan 
coils, unit ventilators and metal enclosures. 

B. Heating-Hot-Water Supply and Return (200 Deg F and Below) and Low Pressure Steam 
Supply/Condensate Return: Insulation shall be one of the following: 

1. Mineral-Fiber, Preformed Pipe, Type I:  1-1/2 inches thick for pipe sizes up to 2 inches 
and 2 inches thick for piping 2 inches and larger. 

2. Except that ¾ inch thick flexible elastomeric insulation shall be used for heating hot 
water piping in fan coils, unit ventilators and metal enclosures. 

C. Cooling Coil Condensate and Refrigerant Suction and Hot-Gas Piping: Flexible elastomeric 3/4 
inch thick. 

3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Chilled Water: Insulation shall be one of the following: 

1. Flexible Elastomeric:  3 inches thick. 
2. Mineral-Fiber, Preformed Pipe Insulation, Type I:  3 inches thick. 

B. Heating-Hot-Water Supply and Return, 200 Deg F and Below: Insulation shall be the following: 

1. Mineral-Fiber, Preformed Pipe Insulation, Type I:  3 inches thick. 

C. Refrigerant Suction and Hot-Gas Piping: Insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

D. Refrigerant Suction and Hot-Gas Flexible Tubing: Insulation shall be one of the following: 

1. Flexible Elastomeric: 1 inch thick. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed Within 8 Feet of Floor, In Finished Spaces: 

1. PVC. 
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3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket: 

1. Aluminum, Corrugated:  0.020 inch thick. 

END OF SECTION 230719 
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SECTION 230900 - INSTRUMENTATION AND CONTROL FOR HVAC 

PART 1  GENERAL 

1.1  APPROVED MANUFACTURERS / CONDITIONS 

A. Carrier Open BACnet Controls is the Basis of Design.  Any other of the listed, approved equal 
controls manufacturers must satisfy all the contracted criteria and conditions during the 
submittal process.  Listing of a manufacturer does not automatically guarantee acceptance by 
the engineer during the submittal process.  Contractors shall thoroughly review the specification 
to guarantee they comply with the wording and intent of the specification. 

1. Carrier Open Controls  
2. Distech  
3. Siemens 
4. JCI 
5. Schneider Electric 
6. Honeywell 
7. Trane 
8. Or approved equal. 

Notes:   

B. Integration into the Factory Mounted BACnet Controllers and programming of the controllers to 
meet the sequence is the responsibility of the Temperature Control Contractor. 

C.  Mechanical Startup of the HVAC equipment is the responsibility of the respective equipment 
manufacturer. 

1.2  REQUIREMENTS FOR APPROVED MANUFACTURERS 

The below requirements must be provided by the manufacturer for the life of the system and must be 
listed specifically in the quotation to ensure the end user has support for their system. 

A. PURYide FUee TUaiQiQg aW Whe RZQeU¶V ViWe fRU XS WR 5 \eaUV fRU Whe RZQeU, RZQeU¶V 
representative, or RZQeU¶V PechaQicaO VeUYice cRPSaQ\. 

B. Provide Free Training at the approved control PaQXfacWXUeU¶V Rffice fRU Whe Oife Rf Whe V\VWeP 
fRU Whe RZQeU, RZQeU¶V UeSUeVeQWaWiYe RU RZQeU¶V PechaQicaO service company. 

C. AW acceSWaQce Rf ZRUN, Whe eQWiUe cRQWURO V\VWeP VhaOO becRPe Whe RZQeU¶V SURSeUW\; iQcOXdiQg 
all hardware, software, operating systems programming databases, graphics, and passwords. 

1.3  MECHANICAL EQUIPMENT WITH FACTORY MOUNTED BACNET CONTROLS 

It is the intent of the specification that all equipment be provided with Factory Mounted BACnet 
Controls by the equipment manufacturer to ensure that the equipment is controlled in a way which is 
consistent with the project design criteria.  All of the programming will be parameter driven and 
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dRcXPeQWed RQ Whe eTXiSPeQW PaQXfacWXUeU¶V ZebViWe fRU fUee dRZQORad.  The CRQWUROV CRQWUacWRU iV 
responsible but not limited to the following: 

A. Wall Mounted Graphical User Front End. 

B. BACnet Routers (Where required). 

C. Programming of the Factory Mounted BACnet Equipment Controllers.  

D. Installation of hardwired BACnet MS/TP communication loops.  Wireless products will not be 
accepted. 

E. Installation of all field mounted sensors, and all sensor wiring. 

F. Installation of all interlock wiring, and power to electronic end devices that require same. 

PART 2  PRODUCTS 

2.1  MATERIALS AND GENERAL CLAUSES 

A. Use new products the manufacturer is currently manufacturing and selling for use in new 
installations. Do not use this installation as a product test site unless explicitly approved in 
writing by Owner. Spare parts shall be available for at least ten years after completion of this 
contract. 

B. All Mechanical Equipment to be provided with Factory Mounted BACnet Controls. 

2.2  COMMUNICATION 

A. Control products, communication media, connectors, repeaters, hubs, and routers shall comprise 
a BACnet internetwork. Controller and operator interface communication shall conform to 
ANSI/ASHRAE Standard 135-2004, BACnet, Modbus and Lon Works Protocols.  All three 
protocols shall be included in this project to allow maximum flexibility and integration to 
equipment with Factory Mounted Equipment Controllers. 

B. Install new wiring and network devices as required to provide a complete and workable control 
network. 

C. Each Controller and Space Temperature Sensor shall have a communication port for temporary 
connection to a laptop computer or other operator interface. Connection shall support memory 
downloads and other commissioning and troubleshooting operations. 

D. Internetwork operator interface and value passing shall be transparent to internetwork 
architecture. 

1. An operator interface connected to a controller shall allow the operator to interface with 
each internetwork controller as if directly connected. Controller information such as data, 
and status shall be viewable and editable from each internetwork controller. 

2. Inputs, outputs, and control variables used to integrate control strategies across multiple 
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controllers shall be readable by each controller on the internetwork. An authorized 
operator shall be able to edit cross-controller links by typing a standard object address or 
by using a point-and-click interface. 

E. Controllers with real-time clocks shall use the BACnet Time Synchronization service. System 
shall automatically synchronize system clocks daily from an operator-designated controller via 
the internetwork. If applicable, system shall automatically adjust for daylight savings and 
standard time. 

2.3  OPERATOR INTERFACE 

A. The control system shall be as shown and consist of a high-speed, peer-to-peer network of DDC 
controllers and a stand-alone, touch screen operator interface. Depict each mechanical system 
by a point-and-click graphic.  Operators shall be able to perform all normal operator functions 
through the interface.  Operators with sufficient access level shall have an ability to make 
changes to all system and equipment graphics in addition to having full DDC system access to 
make configuration changes to the control system. Any tools required for making graphic 
changes shall be provided with the system. 

B. System touch operator interface and controllers shall communicate using BACnet protocol. 
System touch and control network backbone shall communicate using ISO 8802-3 (Ethernet) 
Data Link/Physical layer protocol and BACnet/IP addressing as specified in ANSI/ASHRAE 
135-2004, BACnet Annex J. 

C. Operator interface shall allow each authorized operator to execute the following functions as a 
minimum: 

1. System shall require user name and password to log in to operator interface and should 
have five levels of access to restrict access based on the user. 

2. Operator interface shall be graphically based and shall allow operators to access graphics 
for equipment and geographic areas using point-and-click navigation. 

3. Operators shall be able to view controlled equipment status and to adjust operating 
parameters such as set points, PID gains, on and off controls, and sensor calibration. 

4. Operators shall be able to view and adjust scheduled operating hours of each schedulable 
piece of equipment on a weekly or monthly calendar-based graphical schedule display, to 
select and adjust each schedule and time period, and to simultaneously schedule related 
equipment. System shall clearly show exception schedules and holidays on the schedule 
display. 

5. Operators shall be able to view a list of currently active system alarms, to acknowledge 
each alarm, and to clear (delete) unneeded alarms. Remote users shall be able to receive 
alarms via emails or cell phone text messages. 

6. Operators shall be able to configure and view a trend graph of each trended point and to 
edit graph configuration to display a specific time period or data range. Operator shall be 
able to create custom trend graphs to display on the same page data from multiple trended 
points. 

7. Operators shall be able to configure and run preconfigured reports, to view report results, 
and to customize report configuration to show data of interest. 
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8. Operators shall be able to view controller status, to restart (reboot) each controller, and to 
download new control software to each controller. 

D. System shall provide the following functionality to authorized operators as an integral part of 
the operator interface or as stand-alone software programs. The tool shall be available from 
each workstation or web browser interface. If furnished as a stand-alone program, software shall 
be installable on standard Windows compatible PCs with no limit on the number of copies that 
can be installed under the system license. 

1. Each web server shall internally store a copy of the current system database, including 
controller firmware and software. Stored database shall be automatically updated with 
each system configuration or controller firmware or software change. 

2. Operators shall be able to download memory from the system database to each controller. 

3. Operators shall be able to configure the system. 

4. Context-sensitive online help for each tool shall assist operators in operating and editing 
the system. 

5. System shall require a user name and password to view, edit, add, or delete data. 

a. Each user name and password combination shall define accessible viewing, 
editing, adding, and deleting functions in each system application, editor, and 
object. 

b. Automatically log out each operator if no keyboard or mouse activity is detected. 
Operators shall be able to adjust automatic log out delay. 

c. Store system security data including operator passwords in an encrypted format. 
System shall not display operator passwords. 

6. System shall automatically monitor controller and I/O point operation. System shall 
annunciate controller failure and I/O point locking (manual overriding to a fixed value). 

7. System input and status objects shall be configurable to alarm on departing from and on 
returning to normal state. Operator shall have ability to enable or disable each alarm and 
to configure alarm limits, alarm limit differentials, alarm states, and alarm reactions for 
each system object. Configure and enable alarm points as specified in Points List. Alarms 
shall be BACnet alarm objects and shall use BACnet alarm services. 

8. Alarm messages shall use an English language descriptor without acronyms or 
mnemonics to describe alarm source, location, and nature. 

9. Operator shall be able to configure (by object) actions workstation or web server shall 
initiate on receipt of each alarm. As a minimum, workstation or web server shall be able 
to log, print, start programs, display messages, send e-mail, send page, and audibly 
annunciate. 

10. Operators shall be able to view system alarms and changes of state chronologically, to 
acknowledge and delete alarms, and to archive closed alarms to the workstation or web 
server from each workstation or web browser interface. 

11. Operator shall be able to configure trend sample or change of value (COV) interval, start 
and stop time for each system data object, and shall be able to retrieve data for use in 
spreadsheets and standard database programs. Controller shall sample and store trend 
data and shall be able to archive data to the hard disk. Configure trends as specified in 
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Points List. Trends shall be BACnet trend objects. The Web Server shall Auto Trend 
Points immediately upon discovery. 

12. Operator shall be able to view, and to edit if applicable, the status of each system object 
and property by menu, on graphics. 

13. Operator shall be able to select, to modify, to create, and to print reports and logs. 
Operator shall be able to store report data in a format accessible by standard spreadsheet 
and word processing programs. 

14. Furnish the following standard system reports: 

a. Reports shall be filtered based upon the selected equipment 

b. Alarm Reports 

i. Alarm Summary - Current alarms 

ii. Alarm Sources ± List of equipment and associated alarm conditions 

iii. Alarm Actions ± Configured alarm actions such as e-mail and alarm pop-up 

c. Schedule Reports 

i. Effective Schedules ± Displays effective schedules for each equipment 

ii. Schedule Instances ± Displays all schedules entered 

d. Security Reports ± Maintains audit of all actions taken through user interface 

e. Commissioning Reports ± Provide equipment checkout status and notes 

f. Equipment Reports ± Provide reports showing trended points and available 
network points 

15. Operator shall be able to create custom reports that retrieve data, including archived trend 
data, from the system, that analyze data using common algebraic calculations, and that 
present results in tabular or graphical format. Reports shall be launched from the operator 
interface.  

16. Graphically based tools and documentation shall allow operator to edit system graphics, 
to create graphics, and to integrate graphics into the system. Operator shall be able to add 
analog and binary values, dynamic text, static text, and animation files to a background 
graphic using a mouse. 

17. Complete library of standard HVAC equipment graphics shall include equipment such as 
chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. Library shall 
include standard symbols for other equipment including fans, pumps, coils, valves, 
piping, dampers, and ductwork. Library graphic file format shall be compatible with 
graphics generation tools. 

E. Timed override reporting: 

1. The DDC system shall track all push button timed override events during unoccupied 
periods. The system shall store time of the override event and time duration for each 
override event. 

2. Web server shall allow operators to create custom reports detailing timed override events.  
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2.4  CONTROLLER SOFTWARE 

A. Building and energy management application software shall reside and operate in system 
controllers. Applications shall be configurable through the operator workstation, web browser 
interface, or engineering workstation. 

B. All controllers shall have a Non-Volatile Memory providing indefinite storage of application 
and configuration data. The system must have an ability to maintain time, and automatically 
correct for daylight savings time and leap year adjustments. In the event of power failure or user 
generated power cycle, all system components must be automatically updated with current time 
and date from a network Time Sync device. The controller shall also have the capability of 
changing occupancy mode by reading a set of discrete, dry contacts controlled by an external 
time clock. 

C. All controllers shall be capable of providing all control functions of the HVAC system without 
the use of a computer. The controllers shall include the inherent capability to access the system 
control selections as well as to monitor system performance by means of a communicating 
network with a PC and EMS software program. 

D. System Security. 

1. Web server operator interface security shall include:   

2. Other hand-held or wall mounted local interface devices that allow configuration access 
shall be password protected with minimum of two levels of security. Level one shall 
provide limited access to controller operational parameters and level two shall provide 
full access to controller operational and configuration parameters. 

E. For Web server operator interface scheduling. 

1. System shall provide the following schedule options as a minimum: 

2. Weekly. Provide separate schedules for each day of the week. Each schedule shall be able 
to include up to five occupied periods (5 start-stop pairs or 10 events). 

3. Exception. Operator shall be able to designate an exception schedule for each of the next 
365 days. After an exception schedule has executed, system shall discard and replace 
exception schedule with standard schedule for that day of the week. 

4. Holiday. Operator shall be able to define up to 24 special or holiday schedules of varying 
length on a scheduling calendar that repeats each year. 

F. Binary and Analog Alarms. 

G. Alarm Reporting. 

H. System shall automatically contact operator workstation or server on receipt of critical alarms. 

I. Application software shall sequence chillers, boilers, and pumps as specified in Sequence of 
Operations for HVAC Controls. 

J. System shall provide direct- and reverse-acting PID (proportional-integral-derivative) 
algorithms. Each algorithm shall have anti-windup and selectable controlled variable, setpoint, 
and PID gains. Each algorithm shall calculate a time-varying analog value that can be used to 
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position an output or to stage a series of outputs. 

K. System shall stagger controlled equipment restart after power outage. Operator shall be able to 
adjust equipment restart order and time delay between equipment restarts. 

L. Binary output objects shall be protected from short cycling by means of preconfigured 
minimum on time and off time settings, customized for the specific requirements of the 
application. 

M. On and Off Control with Differential. System shall provide direct- and reverse-acting on and off 
algorithms with adjustable differential to cycle a binary output based on a controlled variable 
and setpoint. 

N. Zoning system compatible with constant volume air source (similar to CarrieU¶V Variable 
Volume/Variable Temperature (VVT)). The zoning system shall be compatible with constant 
volume air source and consist of programmable, multiple communicating Zone Controllers and 
a Bypass Controller. The system shall also include a complete array of input and output devices. 
The system shall provide full control of HVAC heating and cooling equipment in a multiple 
zone application. The zoning system shall be capable of operating as a stand-alone system or 
networked with multiple systems to communicating air source controllers. 

1. Each zone shall be capable of monitoring space conditions and providing the correct 
amount of conditioned air to satisfy the space load. Each zone shall be capable of the 
following: 

a. Space temperature control to maintain individual heating and cooling set points. 

b. Relative Humidity/Air Quality (DCV). Each zone shall be capable of maintaining 
space relative humidity set point or air quality set point (zone level demand control 
ventilation) as defined in ASHRAE 62.1 and as described in the Sequence of 
Operations. 

c. Demand coordination. Each zone shall be capable of zone demand data 
coordination with other zones in the system.   

2. The zoning system shall be capable of maintaining a user adjustable supply air duct static 
pressure set point.  

a. The Bypass Controller shall additionally provide the capability to increase system 
airflow during conditions when the temperature of the supply air from the 
equipment is approaching the limits of operation. In these cases, the Bypass 
Controller shall raise the static pressure setpoint to a user configurable maximum 
limit in order to increase the system airflow during these conditions.  

b. The Bypass Controller shall contain the ability to monitor the bypass damper 
movement (or VFD speed) and automatically adjust the setpoint control band 
and/or hysteresis in order to provide stability and prevent premature actuator 
failure.  

3. Shall sequence all associated HVAC rooftop equipment functions, and be capable of 
stand-alone or networked operation. The resident algorithms shall use error reduction 
logic as designated in ASHRAE standard 90.1 to provide temperature control and lower 
energy usage. The air source control shall be capable of zone demand data coordination 
with the associated zones.  
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4. Each air terminal mode shall be based on the current air source mode, terminal type, 
space temperature, and the current temperature set points.  

a. Off: 

i. All terminal dampers will maintain a 65% open position. Fans shall be 
disabled. 

ii. If the zone requirement is heating, all single duct terminals shall maintain 
their damper position at 65%. Any zone controller servicing a parallel box 
shall fully close their dampers while the fan is operating. If local heat is 
available, the parallel fans shall start and local heat shall be enabled to 
maintain its unoccupied heating set point. The damper shall be modulated 
open to 65% after heating is no longer required. 

b. Cooling and Night Time Free Cooling (NTFC): 

i. If the zone requirement is none, then the zone controllers shall modulate 
their dampers to maintain their minimum cooling damper position or 
damper ventilation position if the supply air temp is between 65 and 75 F. 
During the NTFC mode the zone controller shall control between its 
occupied heating and cooling set points. During the cooling mode, the zone 
controller shall modulate its damper to its appropriate (occupied or 
unoccupied) cooling set point. 

ii. If the zone requirement is cooling, then the zone controllers shall modulate 
their air dampers between their minimum and maximum cooling damper 
position to maintain their cooling set point. Parallel fans shall be disabled 
unless the damper has closed below the user adjustable fan-on minimum 
position (optional). In that case, the fan shall be energized to mix return air 
ZiWh Whe cROd SUiPaU\ aiU iQ RUdeU WR SUeYeQW ³cROd aiU dXPSiQg´ fURP Whe 
diffusers.  

iii. If the zone requirement is heating, then the zone controllers shall modulate 
their dampers to maintain their minimum cooling damper position. Any 
zone controllers servicing single duct units with reheat capability shall 
maintain the greater of either the minimum cooling damper position or the 
specified reheat damper position. Zone controllers servicing parallel units 
shall enable their fans while the damper shall maintain its minimum cooling 
damper position. 

c. Vent:  If the air source equipment is operating in a fan only mode to provide 
ventilation without mechanical heating or cooling, then the zone controllers shall 
maintain the user configured ventilation damper position. 

d. Heat: 

i. If the zone requirement is none, then the zone controller shall maintain its 
minimum heating damper position. Parallel fans shall be disabled and their 
air damper shall be modulated to maintain their minimum heating damper 
position.  

ii. If the zone requirement is cooling, then the zone controller shall modulate 
its damper to maintain its minimum heating damper position. Parallel fans 
shall be disabled.  

iii. If the zone requirement is heating, then the zone controllers shall modulate 
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their air dampers between their minimum and maximum heating damper 
position to maintain their heating set point. 

e. Pressurization: 

i. If the zone requirement is none or cooling, then the zone controller shall 
maintain its maximum cooling damper position. Parallel fans will disable. 

ii. If the zone requirement is heating, and the zone controller will enable to 
provide local heating, then the zone controller shall modulate its damper to 
its maximum cooling damper position and enable its auxiliary heat. If local 
heat is not available, the damper will modulate to maintain its maximum 
cooling damper position. 

f. During the Evacuation mode, all terminal fans shall be disabled and all dampers 
shall close. 

5. The zoning system shall be capable of zone demand data coordination with a 
communicating rooftop. Setpoint and zone temperature information from the zones shall 
be shared with the rooftop controller so thaW Whe URRfWRS cRQWUROOeU¶V eUURU UedXcWiRQ 
calculations can determine the proper number of heating or cooling stages to operate in 
order to satisfy the system load. 

a. The zoning system shall have the capability of linking up to 32 zones to a single air 
source and determining system heating and cooling requirements. 

b. The zoning system shall be capable of providing a communication check of all 
associated controls and display device type as well as error conditions. 

c. The zoning system shall coordinate and exchange the flowing data as minimum:  

i. Average zone temperature 

ii. Average occupied zone temperature 

iii. Average occupied and unoccupied heat/cool set points 

iv. Occupancy status 

d. Space temperature and space temperature set points for use by the air source 
controller shall include a weighted factor, proportional to the size of the zone.  

e. Only those zones with valid temperature readings shall be included. 

f. The zoning system shall provide periodic updates to the air source.  

g. The zoning system shall obtain and support the following air source modes as a 
minimum:  

i. Off 

ii. Cooling 

iii. Heating 

iv. Night Time Free Cooling 

v. Ventilation 

vi. Pressurization 

vii. Evacuation 
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h. The air source controller shall, through the Air Distribution System, bias its 
occupancy time schedules to provide optimization routines and occupant override. 

i. For those zoning systems that do not include inherent air source interface capacity, 
each zone shall independently determine the operational mode of the equipment 
through its associated duct temperature sensor mounted in the supply ductwork. If 
there is an air source controller, then the system will assume to be always on. 

6. The air sources controller shall be capable of monitoring the leaving air temperature to 
control stages in both the heating and cooling modes. It shall have the capability to shut 
down stages based on a rise or fall in leaving air temperature above or below adjustable 
or calculated values. Calculated supply air temperature requirements shall be based on 
error reduction calculations from reference zone data to determine the optimum supply 
air temperature to satisfy space requirements. The system shall provide protection from 
short cycling of heating and cooling by utilizing time guards and minimum run time 
configurations. 

7. Energy Conservation.  

a. Load balancing from error reduction calculations that optimize staging. 

b. The locking out of mechanical heating or cooling modes based on configurable 
outside air temperature limits. 

c. Staggered start. The system shall intelligently start all equipment in a stagger start 
manner after a transition from unoccupied to occupied modes as well as power 
failure to reduce high peak power consumption on start-up. 

d. Peak Demand Limiting. Controllers in the system shall have the capability of being 
overridden by separate heating and cooling Peak Demand Limiting signals. 
Option/General purpose controller existing on the communications bus shall be 
able to send a demand limiting broadcast to reduce overall energy consumption 
and control on and off-peak time kW usage 

e. Temperature compensated start. The zone controller shall be capable of supporting 
temperature compensated start with the air source. Prior to occupancy the zone 
controllers and Air Source shall work together to provide zone-by-zone 
temperature compensated conditioning. The air source will track the time required 
for recovery report the optimal start bias time to the zones prior to each occupied 
period so that the zone can start conditioning the space prior to occupancy. 

8. Demand Control Ventilation (DCV). The zone shall be capable of reading an analog 
signal from a CO2 sensor or other sensor measuring volatile contaminants, or relative 
humidity and provide DCV at the zone by calculating a DCV damper position and 
participate in system DCV operation with the air source 

a. System DCV (System Level).  The zoning system shall have the ability to collect 
the DCV value from any or all of the zone controllers in the system. These values 
may be the average or the highest sensor value which will be transmitted to an air 
VRXUce cRQWUROOeU¶V aQaORg DCV VeQVRU iQSXW. The aiU VRXUceV cRQfigXUed DCV 
routine may perform the appropriate actions to reduce CO2 concentration at the 
reporting zones. The system shall be capable of maintaining a ventilation setpoint 
through a DCV algorithm in conjunction with zone to fulfill the requirements of 
ASHRAE standard, 62.1. 

b. Local DCV (Zone Level). Each zone shall be capable of reading an analog signal 
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from a CO2 sensor or other sensors measuring volatile contaminants and 
maintaining a ventilation setpoint through a DCV algorithm in conjunction with 
system controller to fulfill the requirements of ASHRAE standard, 62-1989 
³VeQWiOaWiRQ for Acceptable Indoor Air QuaOiW\´ (iQcOXdiQg AddeQdXP 62a-1990). 
The zone shall calculate a DCV damper position for the zone based on an error 
reduction calculation. When the DCV damper position value is greater than 
temperature control damper position the DCV damper position shall be used to 
position the damper.  System heating and cooling and zone supplemental heat shall 
be allowed to operate. 

9. The proposed system shall include the ability to detect abnormal conditions, and to react 
to them automatically. A return to normal conditions shall also generate a return to 
normal notification and the system shall revert back to its original control scheme before 
the abnormal condition existed. The following abnormal terminal conditions shall 
automatically generate an alarm and the system shall take the following actions: 

a. If a space temperature sensor is determined by the zone controller to be invalid, the 
zone controller shall generate an alarm. During this condition, the zone damper 
will be positioned to either the minimum heating, minimum cooling or the 
configured ventilation damper position, based on the air source equipment 
operating mode. 

b. If a relative humidity sensor is determined by the zone controller to be invalid, the 
zone controller shall generate an alarm.  

c. If an indoor air quality sensor is determined by the zone controller to be invalid, 
the zone controller shall generate an alarm, and disable its IAQ algorithm. 

d. System level demand coordination. If an air source controller is participating in 
demand coordination with other zones and loses communication with the 
associated zones, it shall generate an alarm. Likewise, any zone detecting a 
communication failure, will generate an alarm. 

e. Zone level demand coordination. If the system loses communication with one of 
the zones associated with that system the zoning system shall remove that zone 
temperature from its weighted averages. The zone controller shall continue to 
operate in a stand-alone mode. 

f. If the zoning system if configured to interface with the air source for zone demand 
data coordination and that communication is broken, each zone controller shall 
determine the equipment operating mode based on the temperature of the primary 
air. The air source will be assumed to be always on. 

2.5  CONTROLLERS - All Mechanical Equipment is to be provided with Factory Mounted BACnet 
Controllers.  This is a reference for requirements and a guide for the Controls Contractor. 

A. The control system shall be available as a complete package with the required input sensors and 
devices readily available. Provide Building Controllers (BC), Advanced Application Controllers 
(AAC), Application Specific Controllers (ASC), and Sensors (SEN) as required to achieve 
performance specified in Paragraph 2.4. 

B. Every device in the system which executes control logic and directly controls HVAC equipment 
must conform to a standard BACnet Device profile as specified in ANSI/ASHRAE 135-2004, 
BACnet Annex L. Unless otherwise specified. 
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C. BACnet. 

1. Building Controllers (BCs). Each BC shall conform to BACnet Building Controller (B-
BC) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be 
listed as a certified B-BC in the BACnet Testing Laboratories (BTL) Product Listing. 

2. Advanced Application Controllers (AACs). Each AAC shall conform to BACnet 
Advanced Application Controller (B-AAC) device profile as specified in 
ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-AAC in the 
BACnet Testing Laboratories (BTL) Product Listing.   

3. Application Specific Controllers (ASCs). Each ASC shall conform to BACnet 
Application Specific Controller (B-ASC) device profile as specified in ANSI/ASHRAE 
135, BACnet Annex L and shall be listed as a certified B-ASC in the BACnet Testing 
Laboratories (BTL) Product Listing. 

4. BACnet Communication.  

a. Each BC shall reside on or be connected to a BACnet network using ISO 8802-3 
(Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing. 

b. BACnet routing shall be performed by BCs or other BACnet device routers as 
necessary to connect BCs to networks of AACs and ASCs. 

c. Each AAC shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data 
Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a 
BACnet network using the MS/TP Data Link/Physical layer protocol. 

d. Each ASC shall reside on a BACnet network using the MS/TP Data Link/Physical 
layer protocol. 

D. Communication. 

1. Each controller shall provide a service communication port for connection to a 
Portable Operator's Terminal. Connection shall be extended to space temperature 
sensor ports where shown on drawings.  

2. BC, AAC and ASC operating systems shall manage input and output 
communication signals to allow distributed controllers to share real and virtual 
object information and to allow for central monitoring and alarms. 

3. Each BC, AAC  and ASC shall share data as required with entire network. 

4. Stand-Alone Operation. Each piece of equipment shall be controlled by a single 
controller to provide stand-alone control in the event of communication failure. All 
I/O points specified for a piece of equipment shall be integral to its controller. 
Provide stable and reliable stand-alone control using default values or other 
method for values normally read over the network. 

E. Controller hardware shall be suitable for anticipated ambient conditions. 

1. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof 
enclosures and shall be rated for operation at -20°F to 140°F. 

2. Controllers used in conditioned space shall be mounted in dust-protective enclosures and 
shall be rated for operation at 32°F to 120°F. 
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F. Provide a local keypad and display for each BC, AAC and ASC. Operator shall be able to use 
keypad to view and edit data. Keypad and display shall require password to prevent 
unauthorized use. If the manufacturer does not normally provide a keypad and display for each 
controller, provide the software and any interface cabling needed to use a laptop computer as a 
Portable Operator's Terminal for the system. 

G. Serviceability. 

1. Controllers shall have diagnostic LEDs for power, communication, and processor. 

2. Wires shall be connected to a field-removable modular terminal strip or to a termination 
card connected by a ribbon cable. 

3. All controllers in the system shall continually check its processor and memory circuit 
status and shall generate an alarm on abnormal operation. System shall continuously 
check controller network and generate alarm for each controller that fails to respond. 

H. Memory. 

1. Controller memory shall support operating system, database, and programming 
requirements. 

2. Each controller in the system shall use nonvolatile memory providing indefinite storage 
of BIOS, application programming, and all configuration data in the event of power loss. 

I. Immunity to Power and Noise. Controllers shall be able to operate at 90% to 110% of nominal 
voltage rating and shall perform an orderly shutdown below 80% nominal voltage. Operation 
shall be protected against electrical noise of 5 to 120 Hz and from keyed radios up to 5 W at 1 
m (3 ft). 

J. Variable Volume Temperature Zone Controller (ZC), defined as Application Specific 
Controllers (ASC) shall be capable of independent zone control or function as part of the zoning 
system to achieve performance as specified for zone control in Paragraph 2.4. 

1. Provide one (1) Communicating Space Sensor with Liquid Crystal Display for each zone, 
which displays Occupancy Status, Space Temperature, Space Setpoint and Override 
Button. 

2. IQSXW aQd RXWSXW deYiceV VhaOO be ZiUed WR ³TXicN-cRQQecW SOXg W\Se´ WeUPiQaOV WR 
facilitate removal of the module without disconnecting wiring from the plug type 
terminal. 

3. ZC shall have an integrated brushless actuator and be capable of operating zone dampers 
as well as parallel fan powered terminal boxes. 

4. ZC shall be capable of controlling supplemental heat or auxiliary heat sources, including 
fan control, when required at the zone level. 

5. The zone controller shall have the capability to support adjustable minimum and 
maximum damper positions. 

6. ZC shall have the capability to monitor Relative Humidity and to dehumidify the air to 
the capacity of the cooling and heating provided by the mechanical equipment. 

7. ZC shall be capable of reading an analog signal from a CO2 sensor or other sensor 
measuring volatile contaminants, or relative humidity and provide DCV at the zone by 
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calculating a DCV damper position and participate in system DCV operation with the air 
source. 

8. Factory Supplied and installed. The following control hardware shall be factory-supplied 
and installed unless noted otherwise below: 

a. Leaving Air Temperature Sensor 

b. Cooling, and Heating Stages relays / analog outputs. 

9. Factory supplied field installed devices. The installer shall provide one or more of the 
following sensors as shown on the plans: 

a. Provide a Compatible Communicating Space Temperature Sensor with the ability 
to average an additional four Space Temperature Sensors.  The space temperature 
sensor shall be field-supplied for field installation as shown on the plans. The 
sensor shall contain:  

i. Occupant Override Button 

ii. Remote Communication Port 

iii. Setpoint Adjustment. 

iv. LCD Display. 

v. Capabilities to average up to Four Additional Sensors. 

vi. Indoor Air Quality (IAQ) Sensor: The filed-supplied and field-mounted and 
wired sensor utilize an infrared diffusion sampling tube with a range of 0 to 
2000 PPM aQd VhaOO iQcOXde iQdicaWiQg LED¶V. 

10. Minimum Hardware and Software Points Required:  The points list will be determined by 
the equipment manufacture to fulfill the sequence of operation.  It is the equipment 
manufactures responsibility to ensure that their equipment is in compliance with BACnet 
Standards and can be controlled over the BACnet MS/TP Network.   

a. Local and network BACnet Temperature Setpoints. 

b. Local and network BACnet Demand Control Ventilation Setpoints. 

c. Local and network BACnet Demand Limiting Temperature Setpoints (three levels) 

d. Local and network BACnet Time Schedules 

e. Local and network BACnet Alarm Generation, Storing and Routing 

f. Local Hardware Time Clock. 

g. Accept and Transmit Linkage data. 

h. Space Temperature Sensor with Liquid Crystal Display, Temperature Display, 
Setpoint Display, Occupancy Display, Setpoint Adjust and Override 

i. Supply Air Temperature Sensor. 

j. CFM 

k. Damper Command Position (analog 0-10 Volts) 

l. Re-Heat (3 Stages) 
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K. 2-20-Ton Packaged Rooftop Unit Controller, defined as Application Specific Controllers 
(ASC), shall control all associated HVAC Constant Volume rooftop equipment functions, this 
operation shall be provided when operating within a zoning system application, as specified for 
an air source control, in Paragraph 2.4 or in a stand-alone mode. The resident algorithms shall 
use error reduction logic as designated in ASHRAE standard 90.1 to provide temperature 
control and energy usage. 

1. Provide one (1) Communicating Space Sensor with Liquid Crystal Display for each unit, 
which displays Occupancy Status, Space Temperature, Space Setpoint and Override 
Button. 

2. IQSXW aQd RXWSXW deYiceV VhaOO be ZiUed WR ³TXicN-cRQQecW SOXg W\Se´ WeUPiQaOV WR 
facilitate removal of the module without disconnecting wiring from the plug type 
terminal. 

3. Capacity control shall be based on the use of a communicating space sensor, a constant 
volume unit may utilize its own internal time clock and setpoints (cooling and heating) 
coupled with a room (wired or network communicating) sensor for capacity control. The 
controls shall provide separate occupied and unoccupied cooling and heating setpoints ± 
except if a conventional thermostat is used. 

4. PRTC shall feature and maintain a 365-day Real-Time Clock/Calendar with holiday 
functions.  

5. PRTC shall be capable of stand-alone or networked operation. 

6. In the stand-alone mode, each PRTC shall establish occupancy scheduling based on its 
own local occupancy schedule, the closure of a contact connected to an external time 
clock or EMS system, or by a timed override request (1 to 24 hours) through its space 
temperature sensor override button.  

7. When networked, PRTC occupancy may be established by user interface or occupancy 
signal from other controller located in network.  

8. PRTC shall utilize fan control, 2 stages of cooling, and up to 3 stages of heating to 
maintain zone temperature at setpoint.  

9. PRTC shall provide analog output signal for economizer control. 

10. PRTC shall have the capability to monitor Relative Humidity and to dehumidify the air to 
the capacity of the cooling and heating provided by the mechanical equipment. 

11. PRTC shall be capable of reading an analog signal from a CO2 sensor or other sensor 
measuring volatile contaminants, or relative humidity and provide DCV at the zone by 
calculating a DCV damper position and participate in system DCV operation with the air 
source. 

12. The following control hardware shall be factory-supplied and installed unless noted 
otherwise below: 

a. Leaving Air Temperature Sensor 

b. Indoor Air Fan Control 

c. Cooling Stages (Qty 2) 

d. Heating Stages (Qty 3) 

e. Economizer Control (Differential Enthalpy). 
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f. Mixed Air Temperature Sensor. 

g. Return Air Temperature, Humidity and CO2 Sensors. 

h. Compressor Status. 

i. Furnace Status. 

j. Duct Static Pressure. 

k. Fan Proof of Flow. 

13. Factory supplied field installed devices. The installer shall provide one or more of the 
following sensors as shown on the plans: 

a. Provide a Compatible Communicating Space Temperature Sensor with the ability 
to average an additional four Space Temperature Sensors.  The space temperature 
sensor shall be field-supplied for field installation as shown on the plans. The 
sensor shall contain:  

i. Occupant Override Button 

ii. Remote Communication Port 

iii. Setpoint Adjustment. 

iv. LCD Display. 

v. Capabilities to average up to Four Additional Sensors. 

b. Indoor Air Quality (IAQ) Sensor: The filed-supplied and field-mounted and wired 
sensor utilize an infrared diffusion sampling tube with a range of 0 to 2000 PPM 
aQd VhaOO iQcOXde iQdicaWiQg LED¶V. 

14. Minimum Hardware and Software Points Required:  The points list will be determined by 
the equipment manufacture to fulfill the sequence of operation.  It is the equipment 
manufactures responsibility to ensure that their equipment is in compliance with BACnet 
Standards and can be controlled over the BACnet MS/TP Network.   

a. Local and network BACnet Temperature Setpoints. 

b. Local and network BACnet Demand Control Ventilation Setpoints. 

c. Local and network BACnet Demand Limiting Temperature Setpoints (three levels) 

d. Local and network BACnet Time Schedules 

e. Local and network BACnet Alarm Generation, Storing and Routing 

f. Local Hardware Time Clock. 

g. Accept and Transmit Linkage data. 

h. Space Temperature Sensor with Liquid Crystal Display, Temperature Display, 
Setpoint Display, Occupancy Display, Setpoint Adjust and Override 

i. Supply Air Temperature Sensor. 

j. Compressor 1 On Off 

k. Compressor 2 On Off 

l. Heat 1 On Off 

m. Heat 2 On Off 
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n. Economizer Modulation 

o. Powered Exhaust On Off 

p. Dehumidification On Off 

q. CO2 Sensor 

r. Relative Humidity Sensor 

L. Larger than 20 Ton Applied Rooftop Unit Controller, defined as Application Specific 
Controllers (ASC), shall control all associated HVAC Constant Volume rooftop equipment 
functions, this operation shall be provided when operating within a zoning system application, 
as specified for an air source control, in Paragraph 2.4 or in a stand-alone mode. The resident 
algorithms shall use error reduction logic as designated in ASHRAE standard 90.1 to provide 
temperature control and energy usage. 

1. Provide one (1) Communicating Space Sensor with Liquid Crystal Display which 
displays Occupancy Status, Space Temperature, Space Setpoint and Override Button. 

2. Input and output devices shall be wired to ³TXicN-cRQQecW SOXg W\Se´ WeUPiQaOV WR 
facilitate removal of the module without disconnecting wiring from the plug type 
terminal. 

3. Capacity control shall be based on the use of a Space Sensor or alternatively network data 
if desired, a unit may utilize its own internal time clock and setpoints (cooling and 
heating) coupled with a room (wired or network communicating) sensor for capacity 
control. The controls shall provide separate occupied and unoccupied cooling and heating 
setpoints. 

4. ARTC shall feature and maintain a 365-day Real-Time Clock/Calendar with holiday 
functions.  

5. ARTC shall be capable of stand-alone or networked operation. 

6. In the stand-alone mode, each ARTC shall establish occupancy scheduling based on its 
own local occupancy schedule, the closure of a contact connected to an external time 
clock or EMS system, or by a timed override request (1 to 24 hours) through its space 
temperature sensor override button.  

7. When networked, ARTC occupancy may be established by user interface or occupancy 
signal from other controller located in network.  

8. ARTC shall utilize fan control, 2 stages of cooling, and up to 3 stages of heating to 
maintain zone temperature at setpoint.  

9. ARTC shall provide analog output signal for economizer control. 

10. ARTC shall have the capability to monitor Relative Humidity and to dehumidify the air 
to the capacity of the cooling and heating provided by the mechanical equipment. 

11. ARTC shall be capable of reading an analog signal from a CO2 sensor or other sensor 
measuring volatile contaminants, or relative humidity and provide DCV at the zone by 
calculating a DCV damper position and participate in system DCV operation with the air 
source. 

12. Factory Supplied and installed. The following control hardware shall be factory-supplied 
and installed unless noted otherwise below: 

a. Mixed Air Temperature Sensor 
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b. Return Air Temperature Humidity and CO2 Sensors. 

c. Pre-Heat Coil Leaving Air Temperature Senor 

d. Cooling Coil Leaving Air Temperature Sensor 

e. Re-Heat Coil Leaving Air Temperature Sensor. 

f. Fan Start Stop 

g. Fan Proof of Flow 

h. Duct Static Pressure Sensor. 

i. Outside Air and Return Air Damper Actuators. 

j. Indoor Air Fan, Cooling, and Heating Stages relays 

k. Fan Speed Control (from VFD, all points, alarms and data from the drive shall be 
exported) 

l. Integrated Communicating VFD to export all available data via BACnet or Lon 
Works to the Graphical User Front End. 

13. Supply Air Temperature Sensor. Factory supplied field installed devices. The installer 
shall provide one or more of the following sensors as shown on the plans: 

a. Provide a Compatible Communicating Space Temperature Sensor with the ability 
to average an additional four Space Temperature Sensors.  The space temperature 
sensor shall be field-supplied for field installation as shown on the plans. The 
sensor shall contain:  

i. Occupant Override Button 

ii. Remote Communication Port 

iii. Setpoint Adjustment. 

iv. LCD Display. 

v. Capabilities to average up to Four Additional Sensors. 

b. Indoor Air Quality (IAQ) Sensor: The filed-supplied and field-mounted and wired 
sensor utilize an infrared diffusion sampling tube with a range of 0 to 2000 PPM 
aQd VhaOO iQcOXde iQdicaWiQg LED¶V. 

14. Minimum Hardware and Software Points Required:  The points list will be determined by 
the equipment manufacture to fulfill the sequence of operation.  It is the equipment 
manufactures responsibility to ensure that their equipment is in compliance with BACnet 
Standards and can be controlled over the BACnet MS/TP Network.   

a. Local and network BACnet Temperature Setpoints. 

b. Local and network BACnet Demand Control Ventilation Setpoints. 

c. Local and network BACnet Demand Limiting Temperature Setpoints (three levels) 

d. Local and network BACnet Time Schedules 

e. Local and network BACnet Alarm Generation, Storing and Routing 

f. Local Hardware Time Clock. 

g. Accept and Transmit Linkage data. 
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h. Mixed Air Temperature Sensor 

i. Return Air Temperature Sensor 

j. Pre-Heat Coil Leaving Air Temperature Senor 

k. Cooling Coil Leaving Air Temperature Sensor 

l. Re-Heat Coil Leaving Air Temperature Sensor. 

m. Fan Start Stop 

n. Fan Proof of Flow 

o. Duct Static Pressure Sensor. 

p. Outside Air and Return Air Damper Actuators. 

q. Indoor Air Fan, Cooling, and Heating Stages relays 

r. Fan Speed Control (from VFD, all points, alarms and data from the drive shall be 
exported) 

s. Integrated Communicating VFD to export all available data via BACnet or Lon 
Works to the Graphical User Front End. 

t. Supply Air Temperature Sensor. 

M. Fan Coil Unit Controller, defined as Application Specific Controllers (ASC), shall control all 
associated HVAC Constant Volume rooftop equipment functions, this operation shall be 
provided when operating within a zoning system application, as specified for an air source 
control, in Paragraph 2.4 or in a stand-alone mode. The resident algorithms shall use error 
reduction logic as designated in ASHRAE standard 90.1 to provide temperature control and 
energy usage. 

1. Provide one (1) Communicating Space Sensor with Liquid Crystal Display for each fan 
coil unit, which displays Occupancy Status, Space Temperature, Space Setpoint and 
Override Button. 

2. IQSXW aQd RXWSXW deYiceV VhaOO be ZiUed WR ³TXicN-cRQQecW SOXg W\Se´ WeUPiQaOV WR 
facilitate removal of the module without disconnecting wiring from the plug type 
terminal. 

3. Capacity control shall be based on the use of a communicating space sensor; a constant 
volume unit may utilize its own internal time clock and setpoints (cooling and heating) 
coupled with a room (wired or network communicating) sensor for capacity control. The 
controls shall provide separate occupied and unoccupied cooling and heating setpoints ± 
except if a conventional thermostat is used. 

4. FCUC shall feature and maintain a 365-day Real-Time Clock/Calendar with holiday 
functions.  

5. FCUC shall be capable of stand-alone or networked operation. 

6. In the stand-alone mode, each FCUC shall establish occupancy scheduling based on its 
own local occupancy schedule, the closure of a contact connected to an external time 
clock or EMS system, or by a timed override request (1 to 24 hours) through its space 
temperature sensor override button.  

7. When networked, FCUC occupancy may be established by user interface or occupancy 
signal from other controller located in network.  
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8. FCUC shall utilize fan control, 2 stages of cooling, modulating cooling, up to 3 stages of 
heating and modulating heat to maintain zone temperature at setpoint.  

9. FCUC shall provide analog output signal for economizer control. 

10. FCUC shall have the capability to monitor Relative Humidity and to dehumidify the air 
to the capacity of the cooling and heating provided by the mechanical equipment. 

11. FCUC shall be capable of reading an analog signal from a CO2 sensor or other sensor 
measuring volatile contaminants, or relative humidity and provide DCV at the zone by 
calculating a DCV damper position and participate in system DCV operation with the air 
source. 

12. Factory Supplied and installed. The following control hardware shall be factory-supplied 
and installed unless noted otherwise below: 

a. Leaving Air Temperature Sensor 

b. Fan Start Stop 

c. Cooling Stage Control or Valve 

d. Heating Stage Control or Valve 

e. Economizer 

13. Factory supplied, field installed devices. The installer shall provide one or more of the 
following sensors as shown on the plans: 

a. Provide a Compatible Communicating Space Temperature Sensor with the ability 
to average an additional four Space Temperature Sensors.  The space temperature 
sensor shall be field-supplied for field installation as shown on the plans. The 
sensor shall contain:  

i. Occupant Override Button 

ii. Remote Communication Port 

iii. Setpoint Adjustment. 

iv. LCD Display. 

v. Capabilities to average up to Four Additional Sensors. 

vi. Fan Speed Control 

b. Indoor Air Quality (IAQ) Sensor: The filed-supplied and field-mounted and wired 
sensor utilize an infrared diffusion sampling tube with a range of 0 to 2000 PPM 
aQd VhaOO iQcOXde iQdicaWiQg LED¶V. 

14. Minimum Hardware and Software Points Required:  The points list will be determined by 
the equipment manufacture to fulfill the sequence of operation.  It is the equipment 
manufactures responsibility to ensure that their equipment is in compliance with BACnet 
Standards and can be controlled over the BACnet MS/TP Network.   

a. Local and network BACnet Temperature Setpoints. 

b. Local and network BACnet Demand Control Ventilation Setpoints. 

c. Local and network BACnet Demand Limiting Temperature Setpoints (three levels) 

d. Local and network BACnet Time Schedules 
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e. Local and network BACnet Alarm Generation, Storing and Routing 

f. Local Hardware Time Clock. 

g. Accept and Transmit Linkage data. 

h. Space Temperature Sensor with Liquid Crystal Display, Temperature Display, 
Setpoint Display, Occupancy Display, Setpoint Adjust and Override 

i. Supply Air Temperature Sensor. 

j. Fan Start Stop 

k. Fan Proof of Flow 

l. Cool Stage 1 and 2 or Chilled Water Valve 

m. Heat Stage 1 and 2 or Hot Water Valve 

n. Economizer 

o. Outside Air Temperature Sensor 

p. Condensate High Level Inputs 

N. Variable Air Volume Unit Controller, defined as Application Specific Controllers (ASC), shall 
control all associated HVAC Variable Volume rooftop equipment functions, this operation shall 
be provided when operating within a zoning system application, as specified for an air source 
control, in Paragraph 2.4 or in a stand-alone mode. The resident algorithms shall use error 
reduction logic as designated in ASHRAE standard 90.1 to provide temperature control and 
energy usage. 

1. Provide one (1) Communicating Space Sensor with Liquid Crystal Display for each 
variable air volume terminal, which displays Occupancy Status, Space Temperature, 
Space Setpoint and Override Button. 

2. IQSXW aQd RXWSXW deYiceV VhaOO be ZiUed WR ³TXicN-cRQQecW SOXg W\Se´ WeUPiQaOV WR 
facilitate removal of the module without disconnecting wiring from the plug type 
terminal. 

3. Capacity control shall be based on the use of a Communicating Space Sensor, or 
alternatively, a constant volume unit may utilize its own internal time clock and setpoints 
(cooling and heating) coupled with a room (wired or network communicating) sensor for 
capacity control. The controls shall provide separate occupied and unoccupied cooling 
and heating setpoints ± except if a conventional thermostat is used. 

4. VAVC shall feature and maintain a 365-day Real-Time Clock/Calendar with holiday 
functions.  

5. VAVC shall be capable of stand-alone or networked operation. 

6. In the stand-alone mode, each VAVC shall establish occupancy scheduling based on its 
own local occupancy schedule, the closure of a contact connected to an external time 
clock or EMS system, or by a timed override request (1 to 24 hours) through its space 
temperature sensor override button.  

7. When networked, VAVC occupancy may be established by user interface or occupancy 
signal from other controller located in network.  

8. VAVC shall utilize cooling only control, and up to 3 stages of heating to maintain zone 
temperature at setpoint.  
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9. VAVC shall have the capability to monitor Relative Humidity and to dehumidify the air 
to the capacity of the cooling and heating provided by the mechanical equipment. 

10. VAVC shall be capable of reading an analog signal from a CO2 sensor or other sensor 
measuring volatile contaminants, or relative humidity and provide DCV at the zone by 
calculating a DCV damper position and participate in system DCV operation with the air 
source. 

11. Factory Supplied and installed. The following control hardware shall be factory-supplied 
and installed unless noted otherwise below: 

a. Leaving Air Temperature Sensor 

b. Damper Command Position 

c. Analog Output to Control a proportional (0-10 Volt) Valve or SCR Control. 

d. Local Fan Command Output 

e. Staged Heating Outputs (Qty 3) 

f. Airflow Quantity Measuring CFM 

12. Factory supplied, field installed devices. The installer shall provide one or more of the 
following sensors as shown on the plans: 

a. Provide a Compatible Communicating Space Temperature Sensor with the ability 
to average an additional four Space Temperature Sensors.  The space temperature 
sensor shall be field-supplied for field installation as shown on the plans. The 
sensor shall contain:  

i. Occupant Override Button 

ii. Remote Communication Port 

iii. Setpoint Adjustment. 

iv. LCD Display. 

v. Capabilities to average up to Four Additional Sensors. 

b. Indoor Air Quality (IAQ) Sensor: The filed-supplied and field-mounted and wired 
sensor utilize an infrared diffusion sampling tube with a range of 0 to 2000 PPM 
and shall incOXde iQdicaWiQg LED¶V. 

c. Relative Humidity Sensor. 

d. Base Board Heat Control 

13. Minimum Hardware and Software Points Required:  The points list will be determined by 
the equipment manufacture to fulfill the sequence of operation.  It is the equipment 
manufactures responsibility to ensure that their equipment is in compliance with BACnet 
Standards and can be controlled over the BACnet MS/TP Network.   

a. Local and network BACnet Temperature Setpoints. 

b. Local and network BACnet Demand Control Ventilation Setpoints. 

c. Local and network BACnet Demand Limiting Temperature Setpoints (three levels) 

d. Local and network BACnet Time Schedules 

e. Local and network BACnet Alarm Generation, Storing and Routing 
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f. Local Hardware Time Clock. 

g. Accept and Transmit Linkage data. 

h. Space Temperature Sensor with Liquid Crystal Display, Temperature Display, 
Setpoint Display, Occupancy Display, Setpoint Adjust and Override 

i. Supply Air Temperature Sensor. 

j. Airflow Measuring CFM 

k. CO2 Measuring 

l. Relative Humidity Measuring 

m. Fan Command Output 

n. Heat Command Output (Modulating) 

o. Damper Command Output 

O. General Purpose Controller (ATC Supplied and Mounted BACnet Controller). Defined as 
Advanced Application Controllers (AAC) the General Purpose Controller shall be a solid-state 
micro-controller with pre-tested and factory configured software designed for controlling 
building equipment using DDC algorithms and facility management routines. The controller 
shall be capable of operating in either a stand-alone mode or as part of a network. 

1. IQSXW aQd RXWSXW deYiceV VhaOO be ZiUed WR ³TXicN-connect plug W\Se´ WeUPiQaOV WR 
facilitate removal of the module without disconnecting wiring from the plug type 
terminal. 

2. Inputs. Shall support the following input types as a minimum 

a. Dry or pulsed dry contacts 

b. 0-5 VDC 

c. 0±10 VDC 

d. 4±20 mA 

e. 10K thermistors 

f. 1000-ohm Nickel RTD 

3. Outputs. Shall support the following input types as a minimum 

a. Discrete types 

b. 0±10 VDC analog type 

c. 4±20 mA analog type 

4. Real-Time Clock. Shall feature and maintain a 365-day hardware clock/calendar with 
holiday functions. 

5. Direct digital control routines. The following types of direct digital control routines shall 
be provided as a minimum: 

a. Exhaust fan control 

b. Damper control and damper prove 

c. IR heat control 
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d. Gas detection input for alarming and interlock  

e. Indoor/Outdoor Lighting Control 

f. Time Schedule with/without override 

g. Enthalpy/Analog Comparison 

h. Analog Comparison 

i. Interlock / Permissive Interlock 

j. Fan Control 

k. Time Schedule with/without override 

l. Unit Heater 

m. Constant Volume Air Source control 

n. Electric Meter with Demand Limit 

6. The points list will be determined by the equipment manufacture to fulfill the sequence of 
operation.  It is the equipment manufactures responsibility to ensure that their equipment 
is in compliance with BACnet Standards and can be controlled over the BACnet MS/TP 
Network.  Below are the minimum requirements for the Factory Mounted Controller. 

a. Local and network BACnet Temperature Setpoints. 

b. Local and network BACnet Demand Limiting Temperature Setpoints (three 
levels). 

c. Local and network BACnet Time Schedules. 

d. Local and network BACnet Alarm Generation, Storing and Routing. 

e. Local Hardware Time Clock. 

f. Accept and Transmit Linkage data. 

g. Space Temperature Sensor with Liquid Crystal Display, Temperature Display, 
Setpoint Display, Occupancy Display, Setpoint Adjust and Override 

h. Supply Air Temperature Sensor. 

 

2.6  INPUT AND OUTPUT INTERFACE 

A. General. Hard-wire input and output points to BCs, AACs, or ASCs. 

B. Protection. Shorting an input or output point to itself, to another point, or to ground shall cause 
no controller damage. Input or output point contact with up to 24 V for any duration shall cause 
no controller damage. 

C. Binary Inputs. Binary inputs shall monitor the on and off signal from a remote device. Binary 
inputs shall provide a wetting current of at least 12 mA and shall be protected against contact 
bounce and noise. Binary inputs shall sense dry contact closure without application of power 
external to the controller. 
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D. Pulse Accumulation Inputs. Pulse accumulation inputs shall conform to binary input 
requirements and shall accumulate up to 10 pulses per second. 

E. Analog Inputs. Analog inputs shall monitor low-voltage (0-10 Vdc), current (4-20 mA), or 
resistance (thermistor or RTD) signals. Analog inputs shall be compatible with and field 
configurable to commonly available sensing devices. 

F. Binary Outputs. Binary outputs shall send an on-or-off signal for on and off control. Building 
Controller binary outputs shall have three-position (on-off-auto) override switches and status 
lights. Outputs shall be selectable for normally open or normally closed operation. 

G. Analog Outputs. Analog outputs shall send a modulating 0-10 Vdc or 4-20 mA signal as 
required to properly control output devices. Each Building Controller analog output shall have a 
two-position (auto-manual) switch, a manually adjustable potentiometer, and status lights. 
Analog outputs shall not drift more than 0.4% of range annually. 

H. Universal Inputs and Outputs. Inputs and outputs that can be designated as either binary or 
analog in software shall conform to the provisions of this section that are appropriate for their 
designated use. 

2.7  POWER SUPPLIES AND LINE FILTERING 

A. Power Supplies. Control transformers shall be UL listed. Furnish Class 2 current-limiting type 
or furnish over-current protection in primary and secondary circuits for Class 2 service in 
accordance with NEC requirements. Limit connected loads to 80% of rated capacity. 

1. DC power supply output shall match output current and voltage requirements. Unit shall 
be full-wave rectifier type with output ripple of 5.0 mV maximum peak-to-peak. 
Regulation shall be 1.0% line and load combined, with 100-microsecond response time 
for 50% load changes. Unit shall have built-in over-voltage and over-current protection 
and shall be able to withstand 150% current overload for at least three seconds without 
trip-out or failure. 

a. Unit shall operate between 32°F and 120°F. EM/RF shall meet FCC Class B and 
VDE 0871 for Class B and MILSTD 810C for shock and vibration. 

b. Line voltage units shall be UL recognized and CSA listed. 
B. Power Line Filtering. 

1. Provide internal or external transient voltage and surge suppression for workstations and 
controllers. Surge protection shall have: 

2. Dielectric strength of 1000 V minimum 

3. Response time of 10 nanoseconds or less 

4. Transverse mode noise attenuation of 65 dB or greater 

5. Common mode noise attenuation of 150 dB or greater at 40-100 Hz 

2.8  AUXILIARY CONTROL DEVICES 

A. Zone Dampers. Each Zone Damper shall include: 
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1. A motorized damper assembly constructed of 24 gage galvanized iron with blade of 20 
gage. 

2. Blade operation providing full modulation from open to closed position. 

3. The ability to operate in a controlling/link arrangement, where the controlling damper is 
operated by the zone controller. The zone controller shall provide a separate 0-10 vdc 
output proportional to the controlling damper position (available only if no modulating 
heat is used) to be used to link additional zone dampers. These additional dampers will 
track the position of the controlling damper and modulate to the same position as the 
controlling damper. The number of additional dampers are dependent upon the load of 
each field supplied damper actuator and the external output drive capability. 

4. Round dampers shall have elliptical blades with a seal around the entire damper blade 
edge. Rectangular dampers shall have fully sealed edges. 

5. A duct temperature sensor shall be an integral part of the damper assembly. 

B. Ventilation Sensors Wall-Mounted Carbon Dioxide Sensors. Carbon dioxide sensor (CO2) shall 
have integral programming to perform automatic baseline calibration without user interface. 
The recommended manual recalibration period shall not be less than five years. Sensors shall be 
equipped with an LED display. Other features of wall-mounted Carbon Dioxide sensors shall 
include: 

1. Operating conditions: 60 to 90ºF, and 0 to 95% RH, non-condensing 

2. Power supply: 18-30 VAC, 50/60 Hz half-wave rectified 18-±42 VDC polarity protected] 

3. CO2 sensor output: 4 to 20 mA or 0 to 10-volt signal. 

4. CO2 measurement range: 0±2,000 PPM. 

5. Setpoint: adjustable. 

6. Sensitivity: ±20 PPM. 

7. Accuracy: ±100 PPM at 60 to 90ºF; and 760 mmHg 

C. Ventilation Sensors Duct-Mounted Carbon Dioxide Sensor. 

1. Carbon Dioxide (CO2) sensors for duct-mounted applications shall be identical to the 
wall-mounted sensors specified above except as described below. 

2. The CO2 sensor shall be mounted in an enclosed aspirator box that mounts directly to the 
duct.  The aspirator box shall be equipped with an induction tube to direct a side-stream 
of air from the duct through the CO2 sensor.  A hinged, clear access door shall be 
installed on the front of the aspirator box to permit access to the sensor and to permit 
viewing the sensor without opening the door. 

3. CO2 sensors for duct-mounted applications shall be designed for flow-through sampling. 

D. Temperature Sensors. 

1. Type. Temperature sensors shall be nominal 10K ohm thermistor type. 

2. Duct Sensors. Duct sensors shall be single point or averaging as shown. Averaging 
sensors shall be a minimum of 1.5 m (5 ft) in length per 1 m 2(10 ft 2) of duct cross-
section.  
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3. Space Sensors. Space sensors shall have setpoint adjustment, override switch, display, 
and communication port as shown. 

E. Humidity Sensors. 

1. Duct and room sensors shall have a sensing range of 20%-80%. 

2. Duct sensors shall have a sampling chamber. 

3. Outdoor air humidity sensors shall have a sensing range of 20%-95% RH and shall be 
suitable for ambient conditions of -40°F-170°F. 

4. Humidity sensors shall not drift more than 1% of full scale annually. 

F. Voltage Transformers. 

1. AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall have 
built-in fuse protection. 

2. Transformers shall be suitable for ambient temperatures of 40°F-130°F and shall provide 
±0.5% accuracy at 24 Vac and 5 VA load. 

3. Windings (except for terminals) shall be completely enclosed with metal or plastic. 

PART 3  SEQUENCE OF OPERATIONS 

3.1 VAV PACKAGED ROOF TOP UNIT WITH DX COOLING RTU-1, 2, 3 

A. Safeties 

1. Return smoke detector shall stop the supply fan upon the presence of smoke through the 
Fire Alarm System. 

2. Low suction and high discharge pressure switches shall stop the supply fan when duct 
pressure exceeds design.  The fan shall remain off until the pressure switches are 
manually reset. 

B. Occupied Mode  

1. The rooftop unit shall be started based upon a start time optimization program, time of 
day schedule, or manual command and run continuously.   

2. All associated VAV boxes shall be enabled when the unit starts. 

3. Upon a command to start, the outside air, return air, and relief air dampers shall modulate 
to maintain the minimum outside air for ventilation.   

4. The supply fan variable speed drive shall be modulated to maintain the supply static 
pressure setpoint of 1.5´Zc (adMXVWabOe) during start-up, sensed at a point on the supply 
duct where 2/3 of the CFM is discharged to the space. 

5. The exhaust fan variable speed drive shall be controlled to maintain differential static 
pressure setpoint.  

6. The DX cooling shall cycle to maintain supply air setpoint of 55°F (adj.). 
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7. Economizer mode shall be enabled whenever the outside air enthalpy is less than the air 
handling unit return air enthalpy.  If economizer is available and there is a rise in 
temperature above temperature setpoint, the outside air damper and/or exhaust air 
damper(s) shall be modulated open from minimum position to 100% open as necessary to 
maintain temperature setpoint.  The return air damper shall modulate closed as the 
outside air and exhaust air damper modulate open.  If the outside air damper is 100% 
open and there is a further rise in temperature above temperature setpoint, the outside air 
damper shall remain 100% open and the DX cooling shall be modulated as necessary to 
maintain the supply temperature setpoint. 

8. When air economizer is not available, the DX staging shall cycle as necessary to maintain 
discharge setpoint.  The return air, outside air, and exhaust air dampers shall modulate as 
necessary to maintain the minimum outside air required for ventilation.  

9. Filter Loading:  The supply fan VFD shall be modulated to maintain supply static 
pressure and up to a 1´ Z.c. Rf addiWiRQaO VWaWic SUeVVXUe fRU fiOWeU ORadiQg. 

11. Dirty Filter:  An alarm shall be activated when the pre/final filters and duct mounted 
HEPA filter are fully loaded. 

12. When the relative humidity of the return air exceeds 55% (adj.), the Dx cooling shall 
modulate to a lower discharge air temperature of 53°F (adj.) and the hot gas reheat shall 
modulate to maintain space condition of 75°F/50% RH (adj.). 

13. The OAI damper shall modulate open to allow more outside air to maintain the maximum 
CO2 level setpoint of the return air. 

C. Unoccupied Mode 

1. The supply fan shall remain off.  The return damper shall open and the outside air and 
relief air dampers shall close.  The DX cooling shall remain off.   

2. If any space temperature falls below 64°F (adj.), the supply fan shall run and all VAV 
damper shall fully open and the gas heat shall be energized and staged to maintain 65°F 
(adjustable) space temperature setpoint.  The unit shall run a minimum of 1/2 hour after 
start up.  Electric heat shall be off during unoccupied heating mode. 

3. If any space temperature rises above 82°F (adj.), the supply fan shall run and Dx cooling 
shall modulate to maintain unoccupied space cooling setpoint of 80°F (adjustable).    The 
unit shall run a minimum of 1/2 hour after start up. 

D. DDC Points:  

1. Unit on/off 

2. Supply Air Temperature 

3. Duct Static Pressure (2/3 Downstream) 

4. Filter Differential Pressure 

5. Fan Discharge High Static Pressure Safety 

6. Fan Intake Low Static Pressure Safety 

7. Mixed Air Temperature 

8. Return Air Temperature 
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9. Space Air Temperature 

10. Return Air Humidity 

11. Supply Fan VFD Speed 

12. Supply Fan VFD Status (normal/fault) 

13. Supply Fan Status 

14. Supply Fan VFD Control 

15. DX Staging Control 

16. Outside Air Damper Control 

17. Return Air Damper Control 

18. Outside Air Temperature 

19. Outside Air Humidity 

20. Exhaust Fan Status 

21. Exhaust Fan VFD Control 

22. Space Differential Air Pressure Control 

23. Space Differential Air Pressure 

24. Freezestat Status 

3.2 VAV BOXES, OCCUPIED 

A. On a fall in-space temperature below heating setpoint of 70°F (adj.), the damper shall modulate 
closed to allow minimum airflow.  If space temperature continues to fall, the electric heat shall 
be modulated to maintain space temperature setpoint.  If space temperature setpoint is not 
maintained after maximum electric heat is applied, the damper shall modulate from minimum to 
maximum airflow with the electric heat at maximum capacity to maintain heating temperature 
setpoint. 

B. On a rise in space cooling temperature setpoint of 75°F (adj.), the damper shall modulate open 
from minimum to maximum to maintain cooling space temperature setpoint. 

3.3 ELECTRIC UNIT AND CABINET UNIT HEATERS 

A. On a fall in space temperature below 70°F (adj.), the heater fan and electric heat shall be 
energized to maintain space heating setpoint of 70°F (adj.). 

3.4 EXHAUST FANS 

A. EF-1, 2, 3, 4, 6: 

1. Exhaust fan shall run continuously during occupied hours.  Exhaust fan shall be off 
during unoccupied hours.  EF-4 shall be provided with a manual on/off/auto switch.  
When EF-4 is manually energized during unoccupied hours, RTU-3 shall run in occupied 
mode. 
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B. EF-5: 

1. When space temperature rises to 86°F (adj.), the OAI dampers (total of 4) shall open and 
after end switch is made, EF-5 shall run. 

3.5 KEF-1 (ALTERNATE BID - 03): 

A. KEF-1 shall be provided with manual on/off switch located and provided by the Kitchen hood.  
Interlock exhaust fan and associated RTU with ansul system. 

3.6 CARBON MONOXIDE AND NITROGEN DIOXIDE MONITORING STATION: 

A. During occupied hours, the combination carbon monoxide (CO)/nitrogen dioxide (NO2) 
monitoring station shall command all the OAI louver dampers to open, and after end switch is 
made, the fan shall run to maintain the CO and NO2 level setpoints of 50 ppm CO concentration 
(adj.) and 0.2 PPM NO2 concentration (adj.). 

B. When the CO concentration level rises to 100 PPM or NO2 concentration level rises to 0.5 PPM 
(adj.), the controller shall activate the horn/strobe alarm. 

3.7 INFRA-RED TUBE HEATERS (IR): 

A. The IR¶V VhaOO be c\cOed to maintain average heating space temperature setpoint of 70°F (adj.). 

3.8 SPLIT AIR CONDITIONING SYSTEM (SAC/SCU): 

A. The split AC system shall be controlled by a programmable thermostat furnished by unit 
manufacturer. 

3.9 FAN COIL UNIT: 

A. Unoccupied: 

1. The outside air intake damper shall be closed and the supply fan shall be off. 

2. On a drop in average space temperature below 65°F (adj.), as sensed by two sensors, the 
fan shall run and gas heat shall be staged to maintain average space temperature setpoint 
of 65°F (adj.). 

3. On a rise in average space temperature above 85°F (adj.), the fan shall run Dx cooling 
shall be staged to maintain average space temperature setpoint of 85°F (adj.). 

B. Occupied: 

1. The outside air intake damper shall open to allow minimum ventilation requirements. 

2. The supply fan shall run continuously. 

3. The gas heating or Dx cooling shall be staged to maintain the space heating setpoint of 
70°F (adj.) or cooling setpoint of 75°F (adj.). 
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END OF SECTION 230900 
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SECTION 231123 - FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 

1.3 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 
2. Service Regulators:  100 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressure within Buildings:  Refer to Drawings for nominal operating 
pressure of each system. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and 
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple 
pipes, alignment guides, expansion joints and loops, and attachments of the same to building 
structure.  Detail location of anchors, alignment guides, and expansion joints and loops. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 
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B. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.7 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket 

welding. 
3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 

2.2 PIPING SPECIALTIES 

A. Y-Pattern Strainers: 

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections:  Threaded ends for NPS 2 and smaller. 
3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 

percent free area. 
4. CWP Rating:  125 psig. 

B. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire 
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end 
connection. 

2.3 JOINING MATERIALS 

A. Joint Compound:  Blue-Block for natural gas, no substitutes. 
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B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. General Requirements for Metallic Valves:  Comply with ASME B16.33. 

1. Threaded Ends:  Comply with ASME B1.20.1. 
2. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
3. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

4. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
valves 1 inch and smaller. 

5. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently 
marked on valve body. 

B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 
f. Or approved equal 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated bronze. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Threaded-body packnut design with adjustable-stem packing. 
7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

2.5 DIELECTRIC UNIONS 

A. Dielectric Unions: 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Capitol Manufacturing Company. 
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b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 
i. Or approved equal 

2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating:  150 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

PART 3 - EXECUTION 

3.1 INDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations.  Install piping as indicated unless deviations to 
layout are approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 
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L. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including 
service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install 
where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 
same size as connected pipe.  Install with space below bottom of drip to remove plug or 
cap. 

N. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 
floors, and in floor channels unless indicated to be exposed to view. 

P. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down. 

Q. Connect branch piping from top or side of horizontal piping. 

R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment. 

S. Do not use natural-gas piping as grounding electrode. 

T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve. 

U. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

V. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for 
HVAC Piping." 

W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping." 

3.2 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas fired appliance. 

B. Install regulators and overpressure protection devices with maintenance access space adequate 
for servicing and testing. 
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3.3 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 
welding operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hangers and supports specified in Division 23 Section 
"Hangers and Supports for HVAC Piping and Equipment." 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 

3.5 CONNECTIONS 

A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 

B. Install piping adjacent to appliances to allow service and maintenance of appliances. 

C. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 
72 inches of each gas-fired appliance and equipment.  Install union between valve and 
appliances or equipment. 
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D. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance. 

3.6 LABELING AND IDENTIFYING 

A. Comply with requirements in Division 23 Section "Identification for HVAC Piping and 
Equipment" for piping and valve identification. 

3.7 FIELD QUALITY CONTROL 

A. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities 
having jurisdiction. 

B. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.8 PIPING SCHEDULE 

A. Piping shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints for 2 NPS and smaller. 
2. Steel pipe with wrought-steel fittings and welded joints for 2-1/2 NPS and larger. 

3.9 MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves shall be two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 231123 
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SECTION 232113 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. This Section includes pipe and fitting materials and joining methods for the following: 

1. Condensate-drain piping. 

1.3 PERFORMANCE REQUIREMENTS 

A. All hydronic piping components and installation shall be capable of withstanding a minimum 
working pressure and temperature of 150 psig at 200 deg F. 

1.4 QUALITY ASSURANCE 

A. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 1. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L. 

B. Wrought-Copper Fittings:  ASME B16.22. 
1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 

following: 

a. Anvil International, Inc. 
b. S. P. Fittings; a division of Star Pipe Products. 
c. Victaulic Company. 
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d. Or approved equal 

2. Grooved-End Copper Fittings:  ASTM B 75, copper tube or ASTM B 584, bronze 
casting. 

3. Grooved-End-Tube Couplings:  Rigid pattern, unless otherwise indicated; gasketed 
fitting.  Ductile-iron housing with keys matching pipe and fitting grooves, prelubricated 
EPDM gasket rated for minimum 230 deg F for use with housing, and steel bolts and 
nuts. 

C. Wrought-Copper Unions:  ASME B16.22. 

2.2 JOINING MATERIALS 

A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

B. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper 
with copper; or BAg-1, silver alloy for joining copper with bronze or steel. 

2.3 DIELECTRIC COUPLINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Couplings: 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Clearflow. 
b. Swagelok 
c. Bluefin 
d. Or approved equal 

2. Description: 

a. Standard:  Galvanized steel nipple, with PVC insert. 
b. Pressure Rating:  250 psig at 180 deg F. 
c. End Connections:  Threaded. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Condensate-Drain Piping:  Type L DWV, drawn-temper copper tubing, wrought-copper fittings, 
and soldered joints. 
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3.2 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings. 

B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Install piping to allow application of insulation. 

I. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 
with cap, at low points in piping system mains and elsewhere as required for system drainage. 

J. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

K. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

L. Provide manufactured tees when branch connection is same size as main.  For reduced branch 
connections, contractor shall have option of using mechanically formed tee fittings in main 
pipe, with the branch connected to the bottom of the main pipe.  For up-feed risers, connect the 
branch to the top of the main pipe. 

M. Install unions in piping, NPS 2 and smaller, at final connections of equipment, and elsewhere as 
indicated. 

N. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and 
Equipment." 

O. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

P. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for 
HVAC Piping." 

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping." 
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R. Provide dielectric fitting at each point where dissimilar piping and/or equipment materials are 
joined. 

3.3 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and 
Supports for HVAC Piping and Equipment." Comply with the following requirements for 
maximum spacing of supports. 

B. Install hangers for drawn-temper copper piping with the following maximum spacing and 
minimum rod sizes: 

1. NPS 3/4:  Maximum span, 5 feet; minimum rod size, 1/4 inch. 
2. NPS 1:  Maximum span, 6 feet; minimum rod size, 1/4 inch. 
3. NPS 1-1/2:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 
4. NPS 2:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 

C. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

3.4 PIPE JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B 32. 

END OF SECTION 232113 
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SECTION 232300 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes refrigerant piping used for air-conditioning applications. 

1.2 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant:  Follow written pressure testing, vacuum testing and 
evacuation procedures of refrigeration equipment manufacturer. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include 
pressure drop based on manufacturer's test data. 

B. Shop Drawings:  Show layout of refrigerant piping and specialties, including pipe, tube, and 
fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil 
traps, double risers, wall and floor penetrations, and equipment connection details.  Show 
interface and spatial relationships between piping and equipment. 

1. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design 
actual piping layout, including oil traps, double risers, specialties, and pipe and tube sizes 
to accommodate, as a minimum, equipment provided, elevation difference between 
compressor and evaporator, and length of piping to ensure proper operation and 
compliance with warranties of connected equipment. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 QUALITY ASSURANCE 

A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 
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1.7 PRODUCT STORAGE AND HANDLING 

A. Store piping in a clean and protected area with end caps in place to ensure that piping interior 
and exterior are clean when installed. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 88, Type K. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Brazing Filler Metals:  AWS A5.8. 

E. Flexible Connectors: 

1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced 
protective jacket. 

2. End Connections:  Socket ends. 
3. Offset Performance:  Capable of minimum 3/4-inch misalignment in minimum 7-inch-

long assembly. 
4. Pressure Rating:  Factory test at minimum 500 psig. 
5. Maximum Operating Temperature:  250 deg F. 

2.2 VALVES AND SPECIALTIES 

A. Diaphragm Packless Valves: 

1. Body and Bonnet:  Forged brass or cast bronze; globe design with straight-through or 
angle pattern. 

2. Diaphragm:  Phosphor bronze and stainless steel with stainless-steel spring. 
3. Operator:  Rising stem and hand wheel. 
4. Seat:  Nylon. 
5. End Connections:  Socket, union, or flanged. 
6. Working Pressure Rating:  500 psig. 
7. Maximum Operating Temperature:  275 deg F. 

B. Packed-Angle Valves: 

1. Body and Bonnet:  Forged brass or cast bronze. 
2. Packing:  Molded stem, back seating, and replaceable under pressure. 
3. Operator:  Rising stem. 
4. Seat:  Nonrotating, self-aligning polytetrafluoroethylene. 
5. Seal Cap:  Forged-brass or valox hex cap. 
6. End Connections:  Socket, union, threaded, or flanged. 
7. Working Pressure Rating:  500 psig. 
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8. Maximum Operating Temperature:  275 deg F. 

C. Check Valves: 

1. Body:  Ductile iron, forged brass, or cast bronze; globe pattern. 
2. Bonnet:  Bolted ductile iron, forged brass, or cast bronze; or brass hex plug. 
3. Piston:  Removable polytetrafluoroethylene seat. 
4. Closing Spring:  Stainless steel. 
5. Manual Opening Stem:  Seal cap, plated-steel stem, and graphite seal. 
6. End Connections:  Socket, union, threaded, or flanged. 
7. Maximum Opening Pressure:  0.50 psig. 
8. Working Pressure Rating:  500 psig. 
9. Maximum Operating Temperature:  275 deg F. 

D. Service Valves: 

1. Body:  Forged brass with brass cap including key end to remove core. 
2. Core:  Removable ball-type check valve with stainless-steel spring. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Copper spring. 
5. Working Pressure Rating:  500 psig. 

E. Solenoid Valves:  Comply with ARI 760 and UL 429; listed and labeled by an NRTL. 

1. Body and Bonnet:  Plated steel. 
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice:  Stainless steel. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 
5. Electrical:  Molded, watertight coil in NEMA 250 enclosure of type required by location 

with 1/2-inch conduit adapter, and magnetic coil. 
6. Working Pressure Rating:  400 psig. 
7. Maximum Operating Temperature:  240 deg F. 
8. Manual operator. 

F. Safety Relief Valves:  Comply with ASME Boiler and Pressure Vessel Code; listed and labeled 
by an NRTL. 

1. Body and Bonnet:  Ductile iron and steel, with neoprene O-ring seal. 
2. Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Seat Disc:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 
5. Working Pressure Rating:  400 psig. 
6. Maximum Operating Temperature:  240 deg F. 

G. Thermostatic Expansion Valves:  Comply with ARI 750. 

1. Body, Bonnet, and Seal Cap:  Forged brass or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Packing and Gaskets:  Non-asbestos. 
4. Capillary and Bulb:  Copper tubing filled with refrigerant charge. 
5. Suction Temperature:  40 deg F. 
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6. Superheat:  Adjustable. 
7. Reverse-flow option for heat-pump applications. 
8. End Connections:  Socket, flare, or threaded union. 
9. Working Pressure Rating:  700 psig. 

H. Straight-Type Strainers: 

1. Body:  Welded steel with corrosion-resistant coating. 
2. Screen:  100-mesh stainless steel. 
3. End Connections:  Socket or flare. 
4. Working Pressure Rating:  500 psig. 
5. Maximum Operating Temperature:  275 deg F. 

I. Angle-Type Strainers: 

1. Body:  Forged brass or cast bronze. 
2. Drain Plug:  Brass hex plug. 
3. Screen:  100-mesh monel. 
4. End Connections:  Socket or flare. 
5. Working Pressure Rating:  500 psig. 
6. Maximum Operating Temperature:  275 deg F. 

J. Moisture/Liquid Indicators: 

1. Body:  Forged brass. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected by 

filter screen. 
3. Indicator:  Color coded to show moisture content in ppm. 
4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig. 
7. Maximum Operating Temperature:  240 deg F. 

K. Replaceable-Core Filter Dryers:  Comply with ARI 730. 

1. Body and Cover:  Painted-steel shell with ductile-iron cover, stainless-steel screws, and 
neoprene gaskets. 

2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated alumina. 
4. Designed for reverse flow for heat-pump applications. 
5. End Connections:  Socket. 
6. Access Ports:  NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement. 
7. Maximum Pressure Loss:  2 psig. 
8. Rated Flow:  150 percent of nominal system capacity. 
9. Working Pressure Rating:  500 psig. 
10. Maximum Operating Temperature:  240 deg F. 

L. Liquid Accumulators:  Comply with ARI 495. 

1. Body:  Welded steel with corrosion-resistant coating. 
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2. End Connections:  Socket or threaded. 
3. Working Pressure Rating:  500 psig. 
4. Maximum Operating Temperature:  275 deg F. 

2.3 REFRIGERANTS 

A. Available Manufacturers:  Subject to compliance with requirements with refrigeration system 
equipment  manufacturers, provide one of the following: 

1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 
5. Or approved equal. 

B. Refrigerant Type:  134a, unless otherwise approved. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Copper, Type ACR K, drawn-temper tubing and wrought-copper fittings with brazed joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install diaphragm packless or packed-angle valves in suction and discharge lines of compressor. 

B. Install service valves for gage taps at strainers if they are not an integral part of strainers. 

C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor 
suction connection. 

D. Except as otherwise indicated, install diaphragm packless or packed-angle valves on inlet and 
outlet side of filter dryers. 

E. Install a full-sized, three-valve bypass around filter dryers. 

F. Install solenoid valves upstream from each expansion valve.  Install solenoid valves in 
horizontal lines with coil at top. 

G. Install thermostatic expansion valves as close as possible to distributors on evaporators. 

1. Install valve so diaphragm case is warmer than bulb. 
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps.  Do 

not mount bulb in a trap or at bottom of the line. 
3. If external equalizer lines are required, make connection where it will reflect suction-line 

pressure at bulb location. 
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H. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code.  Pipe 
safety-relief-valve discharge line to outside according to ASHRAE 15. 

I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or 
at the inlet of the evaporator coil capillary tube. 

J. Install strainers upstream from and adjacent to the following unless they are furnished as an 
integral assembly for device being protected: 

1. Solenoid valves. 
2. Thermostatic expansion valves. 
3. Compressor. 

K. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in 
the suction line at the compressor. 

L. Install flexible connectors at compressors. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems; indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating 
pressure. 

J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings. 

K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and 
specialties in accessible locations to allow for service and inspection.  Install access doors or 
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panels as specified in Division 08 Section "Access Doors and Frames" if valves or equipment 
requiring maintenance is concealed behind finished surfaces. 

L. Install refrigerant piping in protective conduit where installed belowground. 

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

N. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 
compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

O. When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, 
and packing, and accessible internal parts of refrigerant specialties.  Do not apply heat near 
expansion-valve bulb. 

P. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation. 

Q. Identify refrigerant piping and valves according to Division 23 Section "Identification for 
HVAC Piping and Equipment." 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for 
HVAC Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping." 

3.4 PIPE JOINT CONSTRUCTION 

A. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 
Tube." 

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper 
pipe. 

2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

3.5 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor products are specified in Division 23 Section "Hangers and 
Supports for HVAC Piping and Equipment." 
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B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m) long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6 m) or longer. 
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, 

supported on a trapeze. 
4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 

1. NPS 1/2:  Maximum span, 60 inches; minimum rod size, 1/4 inch. 
2. NPS 5/8:  Maximum span, 60 inches; minimum rod size, 1/4 inch. 
3. NPS 1:  Maximum span, 72 inches; minimum rod size, 1/4 inch. 
4. NPS 1-1/4:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
5. NPS 1-1/2:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
6. NPS 2:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
7. NPS 2-1/2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
8. NPS 3:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 
9. NPS 4:  Maximum span, 12 feet; minimum rod size, 1/2 inch. 

D. Support multifloor vertical runs at least at each floor. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports in accordance with written instructions 
from refrigeration and equipment manufacturer. 

B. As a Minimum: Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping and specialties.  Isolate compressor, condenser, evaporator, and 

safety devices from test pressure if they are not rated above the test pressure. 
3. Test high- and low-pressure side piping of each system separately at not less than the 

pressures indicated in Part 1 "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration of 

test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount 

of soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 
e. Relieve excess nitrogen charge and vacuum test to 500 microns for 24 hours 

without any loss in vacuum.  After acceptance, break vacuum and charge with 
refrigerant per manufacturers instructions.   
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3.7 SYSTEM CHARGING 

A. Charge system using the procedures of refrigeration equipment manufacturer, but not less than 
the following: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers.  If vacuum 

holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig. 
4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating 
suction pressure. 

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system 
design temperature. 

D. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 
4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow 
rates and pressures are established. 

END OF SECTION 232300 
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SECTION 233113 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section Includes: 

1. Rectangular ducts and fittings. 
2. Round ducts and fittings. 
3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 

B. Related Sections: 

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, 
and balancing requirements for metal ducts. 

2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Outdoor duct hangers and supports shall withstand the effects of 
gravity and wind loads and stresses within limits and under conditions described in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible". 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 
and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
12. Hangers and supports, including methods for duct and building attachment, wind 

restraints, and vibration isolation. 
13. Acoustic duct lining. 

C. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations:  Calculations for outdoor hangers and supports and wind restraints. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved: 

1. Duct installation in congested spaces, indicating coordination with general construction, 
building components, all existing conditions, and other building services.  Indicate 
proposed changes to duct layout. 

2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of smoke barriers and fire-rated construction. 
6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Security devices. 
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f. Access panels. 
g. Perimeter moldings. 

B. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel," for hangers and supports, AWS D1.2/D1.2M, "Structural 
Welding Code - Aluminum," for aluminum supports and AWS D9.1M/D9.1, "Sheet Metal 
Welding Code," for duct joint and seam welding. 

B. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports. 
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 

D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on 2 inch static-pressure class, unless otherwise 
indicated.  Ductwork shall be of fully sealed construction, including seams, joints, penetrations, 
fittings, devices, etc. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 
Joints," for static-pressure class, applicable, materials, duct-support intervals, and other 
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams:  Use of button lock seams is prohibited.  Select Pittsburg lock types and 
fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable, 
materials, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable, 
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materials, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

2.2 ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 2 inch 
static-pressure class, unless otherwise indicated.  Ductwork shall be of fully sealed construction, 
including seams, joints, penetrations, fittings, devices, etc. 

1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 
f. Or approved equal 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable materials, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 22 inches in Diameter:  Flanged. 

C. Longitudinal Seams:  Spiral lock type. 

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees," for static-pressure class, applicable materials, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

B. All ductwork shall be fabricated from Galvanized Sheet Steel:  Comply with 
ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90. 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 
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C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 

D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

E. Acoustic Duct Liner:  1-inch thick flexible elastomeric sheet goods, with 25/50 UL rating for 
flame spread and smoke development, as manufactured by Armstrong, or approved equal. 

2.4 SEALANT AND GASKETS 

A. Construct ductwork of fully sealed construction; including transverse joints, longitudinal seams, 
penetrations, access doors, dampers, coils, air terminals, etc. 

B. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

C. Two-Part Tape Sealing System: 

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified 
acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight 
seal. 

2. Tape Width: 4 inches. 
3. Sealant:  Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
7. Service:  Indoor and outdoor. 
8. Service Temperature:  Minus 40 to plus 200 deg F. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
11. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
8. Service:  Indoor or outdoor. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 
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E. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

G. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 
rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

2.5 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized 
rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct." 

D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

E. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations.  
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Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 
inches. 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  
Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke 
dampers. 

L. Where ducts pass through full height walls, provide angle iron safing around each side of wall 
penetration, for acoustic isolation and as a smoke stop, pack annular space between ducts and 
wall opening with mineral wool. 

M. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 
two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When 
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 
and treat the welds to remove discoloration caused by welding. 
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D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
2. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 
3. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches  of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 
feet. 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 

3.4 ACOUSTIC LINER 

A. Ductwork within 25 feet of a supply, return, or exhaust fan connection shall be internally lined 
(except outside air intake); and ductwork at downstream of variable air volume terminals shall 
be internally lined. 

B. Internal lining shall be 1 inch thick closed cell elastomeric insulation, in sheet goods form with 
25/50 ratings, applied with full coverage adhesive on all interior surfaces of duct, cold-weld 
pins spaced on 12x12 centers, starting not more than 4-inches away from exposed edges, 
corners and seams.  Leading edges of sectional joints shall be further secured with 26 gauge 
sheetmetal nosing. 
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3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Division 23 Section 
"Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.6 DUCT CLEANING 

A. Clean new and existing duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if 
required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch 
insulation and liner as recommended by duct liner manufacturer.  Comply with 
Division 23 Section "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 
percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 
HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, 
air wash systems, spray eliminators, condensate drain pans, humidifiers and 
dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 
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2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 
to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 
or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if 

fungus is present.  Apply antimicrobial agents according to manufacturer's written 
instructions after removal of surface deposits and debris. 

3.7 START UP 

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and 
Balancing for HVAC." 

3.8 DUCT SCHEDULE 

A. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

B. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
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2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 
vanes. 

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-
1, "Mitered Elbows." Elbows with less than 90-degree change of direction have 
proportionately fewer segments. 

1) Velocity 1000 fpm or Lower:  0.5 radius-to-diameter ratio and three 
segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm:  1.0 radius-to-diameter ratio and four segments 
for 90-degree elbow. 

3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five 
segments for 90-degree elbow. 

4) Radius-to Diameter Ratio:  1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Welded. 

C. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  Conical. 

2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." 
Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower:  90-degree tap. 
b. Velocity 1000 to 1500 fpm:  Conical tap. 
c. Velocity 1500 fpm or Higher:  45-degree lateral. 

3.9 LEAKAGE TESTING 

A. When each system is completely roughed in, demonstrate that leakage rate is less than 5 percent 
of scheduled fan capacity at 3 inch test pressure, prior to installation of air outlets or application 
of external installation.  Leakage testing procedures and equipment shall follow SMACNA 
guidelines. 

END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Where items of the General Conditions are repeated in this Section of the Specifications, it is 
intended to qualify or to call particular attention to them; it is not intended that any other parts of 
the General Conditions shall be assumed to be omitted if not repeated herein. 

1.2 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Fire dampers. 
4. Flange connectors. 
5. Turning vanes. 
6. Duct-mounted access doors. 
7. Flexible connectors. 
8. Flexible ducts. 
9. Duct accessory hardware. 

B. Related Requirements: 
 
1. Duct-mounted smoke detectors shall be furnished under Division 26 and installed as part 

of Division 23. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  
Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction.  Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control-damper installations. 
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d. Fire-damper and smoke-damper installations, including sleeves; and duct-mounted 
access doors. 

e. Wiring Diagrams:  For power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90. 
2. Exposed-Surface Finish:  Mill phosphatized. 

B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 
finish for concealed ducts and No. 4 finish for exposed ducts. 

C. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts. 

D. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6. 

E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
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2. American Warming and Ventilating; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. Lloyd Industries, Inc. 
6. Nailor Industries Inc. 
7. NCA Manufacturing, Inc. 
8. Pottorff. 
9. Ruskin Company. 
10. Vent Products Company, Inc. 
11. Or approved equal. 

B. Description:  Gravity balanced. 

C. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners or 
mechanically attached and mounting flange. 

D. Blades:  Multiple single-piece blades, end pivoted, maximum 6-inch width, 0.050-inch-thick 
aluminum sheet, noncombustible, tear-resistant, neoprene-coated fiberglass with sealed edges. 

E. Blade Action:  Parallel. 

F. Blade Seals:  Neoprene, mechanically locked. 

G. Blade Axles: 

1. Material: Galvanized steel. 
2. Diameter: 0.20 inch. 

H. Tie Bars and Brackets:  Galvanized steel. 

I. Return Spring:  Adjustable tension. 

J. Bearings: Synthetic pivot bushings. 

K. Accessories: 

1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Electric actuators. 
4. Chain pulls. 
5. Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness:  20 gage minimum. 
b. Sleeve Length:  6 inches minimum. 

6. Screen Mounting:  Rear mounted. 
7. Screen Material:  Aluminum. 
8. Screen Type:  Bird. 
9. 90-degree stops. 
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2.4 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 
 
1. Manufacturer:  Subject to compliance with requirements, provide product by one of the 

following: 

a. Air Balance Inc.; a division of Mestek, Inc. 
b. American Warming and Ventilating; a division of Mestek, Inc. 
c. Flexmaster U.S.A., Inc. 
d. McGill AirFlow LLC. 
e. Nailor Industries Inc. 
f. Pottorff. 
g. Ruskin Company. 
h. Trox USA Inc. 
i. Vent Products Company, Inc. 
j. Or approved equal. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Frame:  Hat-shaped, 0.094-inchthick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized Stainless-steel, 0.064 inch thick. 

6. Blade Axles:  Galvanized steel. 
7. Bearings: 

a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 

8. Tie Bars and Brackets:  Galvanized steel. 

9. Damper Hardware: 

a. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated 
steel, and a 3/4-inch hexagon locking nut. 

b. Include center hole to suit damper operating-rod size. 
c. Include elevated platform for insulated duct mounting. 
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2.5 FIRE DAMPERS 

A. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. Nailor Industries Inc. 
6. NCA Manufacturing, Inc. 
7. Pottorff. 
8. Prefco; Perfect Air Control, Inc. 
9. Ruskin Company. 
10. Vent Products Company, Inc. 
11. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
12. Or approved equal. 

B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL. 

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 3000-fpm velocity. 

D. Fire Rating:  1/2 hour. 

E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch- 
thick galvanized steel; with mitered and interlocking corners.  Where fire dampers are located 
directly behind a grille or register, the plans indicate the dimension of the clear opening and the 
register shall be oversized to accommodate. 

F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 

1. Minimum Thickness:  0.138 inch thick, or as required by UL to suit application. 

G. Mounting Orientation:  Vertical or horizontal as indicated. 

H. Blades:  Roll-formed, interlocking, 0.024-inch-thick, galvanized sheet steel.  In place of 
interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors. 

I. Horizontal Dampers:  Include blade lock and stainless-steel closure spring. 

J. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links. 

2.6 FLANGE CONNECTORS 

A. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
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4. Or approved equal. 

B. Description:  Roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, 
and components. 

C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.7 TURNING VANES 

A. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. METALAIRE, Inc. 
5. SEMCO Incorporated. 
6. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
7. Or approved equal. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated 
faces and fibrous-glass fill. 

C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded 
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into 
vane runners suitable for duct mounting. 

D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

E. Vane Construction:  Single Double, as indicated. 

2.8 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 
4. Elgen Manufacturing. 
5. Flexmaster U.S.A., Inc. 
6. Greenheck Fan Corporation. 
7. McGill AirFlow LLC. 
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8. Nailor Industries Inc. 
9. Pottorff. 
10. Ventfabrics, Inc. 
11. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
12. Or approved equal. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 
and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Continuous and two sash locks. 
c. Access Doors up to 24 by 48 Inches Continuous hinge and two compression 

latches with outside and inside handles. 
d. Access Doors Larger Than 24 by 48 Inches:  Continuous hinge  and two 

compression latches with outside and inside handles. 

2.9 FLEXIBLE CONNECTORS 

A. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. Ventfabrics, Inc. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
6. Or approved equal. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to 
two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel sheets.  Provide metal 
compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 
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1. Minimum Weight:  26 oz./sq. yd. 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 

F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight:  24 oz./sq. yd.  
2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature:  Minus 50 to plus 250 deg F. 

2.10 FLEXIBLE DUCTS 

A. Manufacturer:  Subject to compliance with requirements, provide product by one of the 
following: 

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
4. Or approved equal. 

B. Noninsulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, 
spring-steel wire. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm. 
3. Temperature Range:  Minus 10 to plus 160 deg F. 

C. Insulated, Flexible Duct:  UL 181, Class 1, aluminum laminate and polyester film with latex 
adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene 
aluminized vapor-barrier film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm. 
3. Temperature Range:  Minus 20 to plus 210 deg F. 
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1. 

D. Flexible Duct Connectors: 

1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 
worm-gear action. 

2. Seal with adhesive prior to clamping. 

2.11 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 
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B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts. 

C. Install backdraft dampers, where required, at inlet of exhaust fans or exhaust ducts as close as 
possible to exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend 
from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with 
hat channels of same depth as liner, and terminate liner with nosing at hat channel. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire dampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream and downstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream and downstream from turning vanes. 
9. Upstream or downstream from duct silencers. 
10. Control devices requiring inspection. 
11. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 
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J. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches. 
2. Two-Hand Access:  12 by 6 inches. 
3. Head and Hand Access:  18 by 10 inches. 
4. Head and Shoulders Access:  21 by 14 inches. 
5. Body Access:  25 by 14 inches. 
6. Body plus Ladder Access:  25 by 17 inches. 

K. Label access doors according to Division 23 Section "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

L. Install flexible connectors to connect ducts to equipment. 

M. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible 
duct, installed taut and true.  Do not use flexible ducts to change directions. 

N. Connect diffusers or light troffer boots to ducts directly or with maximum 36-inch  lengths of 
flexible duct clamped or strapped in place. 

O. Connect flexible ducts to metal ducts with adhesive and draw bands. 

P. Install duct test holes where required for testing and balancing purposes. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate fire and smoke dampers to verify full range of movement and verify that proper 

heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 

END OF SECTION 233300 



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

+9$&�32:(5�9(17,/$7256� �����������

6(&7,21����������+9$&�32:(5�9(17,/$7256�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� &HQWULIXJDO�URRI�YHQWLODWRUV��
�� &HQWULIXJDO�ZDOO�YHQWLODWRUV��
�� &HLOLQJ�PRXQWHG�YHQWLODWRUV��
�� ,Q�OLQH�FHQWULIXJDO�IDQV��
�� 3URSHOOHU�IDQV��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

%� 6KRS�'UDZLQJV���,QFOXGH�SODQV��HOHYDWLRQV��VHFWLRQV��GHWDLOV��DQG�DWWDFKPHQWV�WR�RWKHU�ZRUN��

�� 'HWDLO� HTXLSPHQW� DVVHPEOLHV� DQG� LQGLFDWH� GLPHQVLRQV�� ZHLJKWV�� ORDGV�� UHTXLUHG�
FOHDUDQFHV�� PHWKRG� RI� ILHOG� DVVHPEO\�� FRPSRQHQWV�� DQG� ORFDWLRQ� DQG� VL]H� RI� HDFK� ILHOG�
FRQQHFWLRQ��

�� :LULQJ�'LDJUDPV���)RU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��
�� 9LEUDWLRQ� ,VRODWLRQ� %DVH� 'HWDLOV�� � 'HWDLO� IDEULFDWLRQ� LQFOXGLQJ� DQFKRUDJHV� DQG�

DWWDFKPHQWV� WR� VWUXFWXUH� DQG� WR� VXSSRUWHG� HTXLSPHQW�� � ,QFOXGH� DGMXVWDEOH�PRWRU� EDVHV��
UDLOV��DQG�IUDPHV�IRU�HTXLSPHQW�PRXQWLQJ��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

��� 48$/,7<�$6685$1&(�

$� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG� ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

+9$&�32:(5�9(17,/$7256� �����������

%� $0&$�&RPSOLDQFH���)DQV�VKDOO�KDYH�$0&$�&HUWLILHG�SHUIRUPDQFH�UDWLQJV�DQG�VKDOO�EHDU�WKH�
$0&$�&HUWLILHG�5DWLQJV�6HDO��

3$57�����352'8&76�

��� &(175,)8*$/�522)�9(17,/$7256�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW� E\� RQH� RI� WKH�
IROORZLQJ��

�� 3HQQ%DUU\�±�%DVLV�RI�'HVLJQ��
�� /RUHQ�&RRN�&RPSDQ\��
�� *UHHQKHFN�)DQ�&RUSRUDWLRQ��
�� &DUQHV�&RPSDQ\��
�� %UHLGHUW�$LU�3URGXFWV��
�� 2U�DSSURYHG�HTXDO��

%� +RXVLQJ�� � 5HPRYDEOH�� VSXQ�DOXPLQXP�� GRPH� WRS� DQG� RXWOHW� EDIIOH�� VTXDUH�� RQH�SLHFH��
DOXPLQXP�EDVH�ZLWK�YHQWXUL�LQOHW�FRQH��

�� +LQJHG� 6XEEDVH�� � *DOYDQL]HG�VWHHO� KLQJHG� DUUDQJHPHQW� SHUPLWWLQJ� VHUYLFH� DQG�
PDLQWHQDQFH��

&� )DQ�:KHHOV���$OXPLQXP�KXE�DQG�ZKHHO�ZLWK�EDFNZDUG�LQFOLQHG�EODGHV��

'� %HOW�'ULYHV��

�� 5HVLOLHQWO\�PRXQWHG�WR�KRXVLQJ��
�� )DQ�6KDIW���7XUQHG��JURXQG��DQG�SROLVKHG�VWHHO��NH\HG�WR�ZKHHO�KXE��
�� 6KDIW�%HDULQJV���3HUPDQHQWO\�OXEULFDWHG��SHUPDQHQWO\�VHDOHG��VHOI�DOLJQLQJ�EDOO�EHDULQJV��
�� 3XOOH\V���&DVW�LURQ��DGMXVWDEOH�SLWFK�PRWRU�SXOOH\��
�� )DQ�DQG�PRWRU�LVRODWHG�IURP�H[KDXVW�DLUVWUHDP��

(� $FFHVVRULHV��

�� 9DULDEOH�6SHHG�&RQWUROOHU���)RU�GLUHFW�GULYH������YROW�IDQV��SURYLGH�VROLG�VWDWH�FRQWURO�WR�
UHGXFH�VSHHG�IURP�����WR�OHVV�WKDQ����SHUFHQW��

�� 'LVFRQQHFW� 6ZLWFK�� � :HDWKHUSURRI� QRQIXVLEOH� W\SH�� ZLWK� WKHUPDO�RYHUORDG� SURWHFWLRQ�
PRXQWHG�RXWVLGH�IDQ�KRXVLQJ��IDFWRU\�ZLUHG�WKURXJK�DQ�LQWHUQDO�DOXPLQXP�FRQGXLW��

�� %LUG�6FUHHQV���5HPRYDEOH������LQFK�PHVK��DOXPLQXP�RU�EUDVV�ZLUH��
�� 0RWRUL]HG�'DPSHUV���3DUDOOHO�EODGH�GDPSHUV�PRXQWHG�LQ�FXUE�EDVH�ZLWK�HOHFWULF�DFWXDWRU��

ZLUHG�WR�FORVH�ZKHQ�IDQ�VWRSV���)RU�WKUHH�SKDVH�IDQV��SURYLGH�IXVHG�WUDQVIRUPHU�WR�SRZHU�
GDPSHU��

)� 5RRI�&XUEV�� �*DOYDQL]HG�VWHHO��PLWHUHG�DQG�ZHOGHG�FRUQHUV�� ������LQFK�WKLFN�� ULJLG�� ILEHUJODVV�
LQVXODWLRQ� DGKHUHG� WR� LQVLGH�ZDOOV�� DQG� ������LQFK�ZRRG� QDLOHU�� �6L]H� DV� UHTXLUHG� WR� VXLW� URRI�
RSHQLQJ�DQG�IDQ�EDVH��

�� &RQILJXUDWLRQ���6HOI�IODVKLQJ�ZLWKRXW�D�FDQW�VWULS��ZLWK�PRXQWLQJ�IODQJH��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

+9$&�32:(5�9(17,/$7256� �����������

�� 2YHUDOO�+HLJKW������LQFKHV��
�� 6RXQG�&XUE���&XUE�ZLWK�VRXQG�DEVRUELQJ�LQVXODWLRQ��

��� &(175,)8*$/�:$//�9(17,/$7256�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW� E\� RQH� RI� WKH�
IROORZLQJ��
�
�� 3HQQ%DUU\�±�%DVLV�RI�'HVLJQ��
�� *UHHQKHFN�)DQ�&RUSRUDWLRQ��
�� /RUHQ�&RRN�&RPSDQ\��
�� &DUQHV�&RPSDQ\��
�� %UHLGHUW�$LU�3URGXFWV��
�� 2U�DSSURYHG�HTXDO��

%� +RXVLQJ�� � +HDY\�JDJH�� UHPRYDEOH�� VSXQ�DOXPLQXP�� GRPH� WRS� DQG� RXWOHW� EDIIOH�� YHQWXUL� LQOHW�
FRQH��

&� )DQ�:KHHO���$OXPLQXP�KXE�DQG�ZKHHO�ZLWK�EDFNZDUG�LQFOLQHG�EODGHV��

'� %HOW�'ULYHV��

�� 5HVLOLHQWO\�PRXQWHG�WR�KRXVLQJ��
�� )DQ�6KDIW���7XUQHG��JURXQG��DQG�SROLVKHG�VWHHO��NH\HG�WR�ZKHHO�KXE��
�� 6KDIW�%HDULQJV���3HUPDQHQWO\�OXEULFDWHG��SHUPDQHQWO\�VHDOHG��VHOI�DOLJQLQJ�EDOO�EHDULQJV��
�� 3XOOH\V���&DVW�LURQ��DGMXVWDEOH�SLWFK�PRWRU�SXOOH\��
�� )DQ�DQG�PRWRU�LVRODWHG�IURP�H[KDXVW�DLUVWUHDP��

(� $FFHVVRULHV��

�� 9DULDEOH�6SHHG�&RQWUROOHU���)RU�����YROW��GLUHFW�GULYH�IDQV��SURYLGH�VROLG�VWDWH�FRQWURO�WR�
UHGXFH�VSHHG�IURP�����WR�OHVV�WKDQ����SHUFHQW��

�� 'LVFRQQHFW� 6ZLWFK�� �1RQIXVLEOH� W\SH��ZLWK� WKHUPDO�RYHUORDG� SURWHFWLRQ�PRXQWHG� LQVLGH�
IDQ�KRXVLQJ��IDFWRU\�ZLUHG�WKURXJK�LQWHUQDO�DOXPLQXP�FRQGXLW��

�� %LUG�6FUHHQV���5HPRYDEOH������LQFK�PHVK��DOXPLQXP�RU�EUDVV�ZLUH��
�� 0RWRUL]HG�'DPSHUV���3DUDOOHO�EODGH�GDPSHUV�PRXQWHG�LQ�FXUE�EDVH�ZLWK�����YROW�HOHFWULF�

DFWXDWRU��ZLUHG�WR�FORVH�ZKHQ�IDQ�VWRSV���)RU�WKUHH�SKDVH�IDQV��SURYLGH�IXVHG�WUDQVIRUPHU�
WR�SRZHU�GDPSHU��

��� &(,/,1*�02817('�9(17,/$7256�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW� E\� RQH� RI� WKH�
IROORZLQJ��
�
�� 3HQQ%DUU\�±�%DVLV�RI�'HVLJQ��
�� *UHHQKHFN�)DQ�&RUSRUDWLRQ��
�� /RUHQ�&RRN�&RPSDQ\��
�� &DUQHV�&RPSDQ\��
�� %UHLGHUW�$LU�3URGXFWV��
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�� 2U�DSSURYHG�HTXDO��

%� +RXVLQJ���6WHHO��OLQHG�ZLWK�DFRXVWLFDO�LQVXODWLRQ��

&� )DQ�:KHHO���&HQWULIXJDO�ZKHHOV�GLUHFWO\�PRXQWHG�RQ�PRWRU�VKDIW���)DQ�VKURXGV��PRWRU��DQG�IDQ�
ZKHHO�VKDOO�EH�UHPRYDEOH�IRU�VHUYLFH��

'� *ULOOH���3DLQWHG�DOXPLQXP��ORXYHUHG�JULOOH�ZLWK�IODQJH�RQ�LQWDNH�DQG�WKXPEVFUHZ�DWWDFKPHQW�WR�
IDQ�KRXVLQJ��

(� (OHFWULFDO�5HTXLUHPHQWV���-XQFWLRQ�ER[�IRU�HOHFWULFDO�FRQQHFWLRQ�RQ�KRXVLQJ�DQG�UHFHSWDFOH�IRU�
PRWRU�SOXJ�LQ��

)� $FFHVVRULHV��

�� 9DULDEOH�6SHHG�&RQWUROOHU���)RU�����YROW�GLUHFW�GULYH�IDQV��SURYLGH�VROLG�VWDWH�FRQWURO�WR�
UHGXFH�VSHHG�IURP�����WR�OHVV�WKDQ����SHUFHQW��

�� 0DQXDO�6WDUWHU�6ZLWFK���6LQJOH�SROH�URFNHU�VZLWFK�DVVHPEO\�ZLWK�FRYHU�DQG�SLORW�OLJKW��
�� 7LPH�'HOD\�6ZLWFK���$VVHPEO\�ZLWK�VLQJOH�SROH�URFNHU�VZLWFK��WLPHU��DQG�FRYHU�SODWH��
�� 0RWLRQ�6HQVRU���0RWLRQ�GHWHFWRU�ZLWK�DGMXVWDEOH�VKXWRII�WLPHU��
�� &HLOLQJ� 5DGLDWLRQ� 'DPSHU�� � )LUH�UDWHG� DVVHPEO\� ZLWK� FHUDPLF� EODQNHW�� VWDLQOHVV�VWHHO�

VSULQJV��DQG�IXVLEOH�OLQN��
�� )LOWHU���:DVKDEOH�DOXPLQXP�WR�ILW�EHWZHHQ�IDQ�DQG�JULOOH��
�� ,VRODWLRQ���5XEEHU�LQ�VKHDU�YLEUDWLRQ�LVRODWRUV��
�� 0DQXIDFWXUHU
V�VWDQGDUG�URRI�MDFN�RU�ZDOO�FDS��DQG�WUDQVLWLRQ�ILWWLQJV��

��� ,1�/,1(�&(175,)8*$/�)$16�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW� E\� RQH� RI� WKH�
IROORZLQJ��
�
�� 3HQQ%DUU\�±�%DVLV�RI�'HVLJQ��
�� /RUHQ�&RRN�&RPSDQ\��
�� *UHHQKHFN�)DQ�&RUSRUDWLRQ��
�� &DUQHV�&RPSDQ\��
�� %UHLGHUW�$LU�3URGXFWV��
�� 2U�DSSURYHG�HTXDO��

%� +RXVLQJ�� �6SOLW�� VSXQ� DOXPLQXP�ZLWK� DOXPLQXP� VWUDLJKWHQLQJ� YDQHV�� LQOHW� DQG� RXWOHW� IODQJHV��
DQG�VXSSRUW�EUDFNHW�DGDSWDEOH�WR�IORRU��VLGH�ZDOO��RU�FHLOLQJ�PRXQWLQJ��

&� 'LUHFW�'ULYH�8QLWV���0RWRU�PRXQWHG�LQ�DLUVWUHDP��IDFWRU\�ZLUHG�WR�GLVFRQQHFW�VZLWFK�ORFDWHG�RQ�
RXWVLGH�RI�IDQ�KRXVLQJ��ZLWK�ZKHHO��LQOHW�FRQH��DQG�PRWRU�RQ�VZLQJ�RXW�VHUYLFH�GRRU��

'� %HOW�'ULYHQ� 8QLWV�� � 0RWRU� PRXQWHG� RQ� DGMXVWDEOH� EDVH�� ZLWK� DGMXVWDEOH� VKHDYHV�� HQFORVXUH�
DURXQG�EHOWV�ZLWKLQ�IDQ�KRXVLQJ��DQG�OXEULFDWLQJ�WXEHV�IURP�IDQ�EHDULQJV�H[WHQGHG�WR�RXWVLGH�RI�
IDQ�KRXVLQJ��

(� )DQ�:KHHOV���$OXPLQXP��DLUIRLO�EODGHV�ZHOGHG�WR�DOXPLQXP�KXE��
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)� $FFHVVRULHV��

�� 9DULDEOH�6SHHG�&RQWUROOHU���)RU�����YROW��GLUHFW�GULYH�IDQV��SURYLGH�VROLG�VWDWH�FRQWURO�WR�
UHGXFH�VSHHG�IURP�����WR�OHVV�WKDQ����SHUFHQW��

�� 9ROXPH�&RQWURO�'DPSHU���0DQXDOO\�RSHUDWHG�ZLWK�TXDGUDQW�ORFN��ORFDWHG�LQ�IDQ�RXWOHW��
�� &RPSDQLRQ�)ODQJHV���)RU�LQOHW�DQG�RXWOHW�GXFW�FRQQHFWLRQV��
�� )DQ�*XDUGV��������E\���LQFK�PHVK�RI�JDOYDQL]HG�VWHHO�LQ�UHPRYDEOH�IUDPH���3URYLGH�JXDUG�

IRU�LQOHW�RU�RXWOHW�IRU�XQLWV�QRW�FRQQHFWHG�WR�GXFWZRUN��
�� 0RWRU�DQG�'ULYH�&RYHU��%HOW�*XDUG����(SR[\�FRDWHG�VWHHO��

��� 3523(//(5�)$16�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW� E\� RQH� RI� WKH�
IROORZLQJ��
�
�� 3HQQ%DUU\�±�%DVLV�RI�'HVLJQ��
�� /RUHQ�&RRN�&RPSDQ\��
�� *UHHQKHFN�)DQ�&RUSRUDWLRQ��
�� &DUQHV�&RPSDQ\��
�� %UHLGHUW�$LU�3URGXFWV��
�� 2U�DSSURYHG�HTXDO��

%� +RXVLQJ���*DOYDQL]HG�VWHHO�VKHHW�ZLWK�IODQJHG�HGJHV�DQG�LQWHJUDO�RULILFH�ULQJ�ZLWK�EDNHG�HQDPHO�
ILQLVK�FRDW�DSSOLHG�DIWHU�DVVHPEO\��

&� 6WHHO�)DQ�:KHHOV�� �)RUPHG�VWHHO�EODGHV� ULYHWHG� WR�KHDY\�JDJH� VWHHO� VSLGHU�EROWHG� WR� FDVW�LURQ�
KXE��

'� )DQ�:KHHO�� � 5HSODFHDEOH�� H[WUXGHG�DOXPLQXP�� DLUIRLO� EODGHV� IDVWHQHG� WR� FDVW�DOXPLQXP� KXE��
IDFWRU\�VHW�SLWFK�DQJOH�RI�EODGHV��

(� )DQ�'ULYH���0RWRU�PRXQWHG�LQ�DLUVWUHDP��IDFWRU\�ZLUHG�WR�GLVFRQQHFW�VZLWFK�ORFDWHG�RQ�RXWVLGH�
RI�IDQ�KRXVLQJ��

)� )DQ�'ULYH��

�� 5HVLOLHQWO\�PRXQWHG�WR�KRXVLQJ��
�� 6WDWLFDOO\�DQG�G\QDPLFDOO\�EDODQFHG��
�� 6HOHFWHG� IRU� FRQWLQXRXV� RSHUDWLRQ� DW�PD[LPXP� UDWHG� IDQ� VSHHG� DQG�PRWRU�KRUVHSRZHU��

ZLWK�ILQDO�DOLJQPHQW�DQG�EHOW�DGMXVWPHQW�PDGH�DIWHU�LQVWDOODWLRQ��
�� ([WHQG�JUHDVH�ILWWLQJ�WR�DFFHVVLEOH�ORFDWLRQ�RXWVLGH�RI�XQLW��
�� 6HUYLFH�)DFWRU�%DVHG�RQ�)DQ�0RWRU�6L]H��������
�� )DQ�6KDIW���7XUQHG��JURXQG��DQG�SROLVKHG�VWHHO��NH\HG�WR�ZKHHO�KXE��
�� 6KDIW�%HDULQJV���*UHDVH�OXEULFDWHG��SHUPDQHQWO\�VHDOHG��VHOI�DOLJQLQJ�EDOO�EHDULQJV��
�� 3XOOH\V���&DVW�LURQ�ZLWK�VSOLW��WDSHUHG�EXVKLQJ��G\QDPLFDOO\�EDODQFHG�DW�IDFWRU\��
�� 0RWRU�3XOOH\V�� �$GMXVWDEOH�SLWFK� IRU�XVH�ZLWK�PRWRUV� WKURXJK���KS�� IL[HG�SLWFK� IRU�XVH�

ZLWK�ODUJHU�PRWRUV���6HOHFW�SXOOH\�VR�SLWFK�DGMXVWPHQW�LV�DW�WKH�PLGGOH�RI�DGMXVWPHQW�UDQJH�
DW�IDQ�GHVLJQ�FRQGLWLRQV��

��� %HOWV���2LO�UHVLVWDQW��QRQVSDUNLQJ��DQG�QRQVWDWLF��PDWFKHG�VHWV�IRU�PXOWLSOH�EHOW�GULYHV��
��� %HOW�*XDUGV���)DEULFDWH�RI�VWHHO�IRU�PRWRUV�PRXQWHG�RQ�RXWVLGH�RI�IDQ�FDELQHW��
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*� $FFHVVRULHV��

�� 'DPSHUV�� � ���� YROW� PRWRUL]HG� GDPSHUV� ZLWK� DOXPLQXP� EODGHV� LQ� DOXPLQXP� IUDPH��
LQWHUORFNHG�EODGHV�ZLWK�Q\ORQ�EHDULQJV���)RU�WKUHH�SKDVH�IDQV��SURYLGH�IXVHG�WUDQVIRUPHU�
WR�SRZHU�GDPSHU��

�� 0RWRU�6LGH� %DFN� *XDUG�� � *DOYDQL]HG� VWHHO�� FRPSO\LQJ� ZLWK� 26+$� VSHFLILFDWLRQV��
UHPRYDEOH�IRU�PDLQWHQDQFH��

�� :DOO�6OHHYH���*DOYDQL]HG�VWHHO�WR�PDWFK�IDQ�DQG�DFFHVVRU\�VL]H��
�� 9DULDEOH�6SHHG�&RQWUROOHU���)RU�GLUHFW�GULYH�����YROW� IDQV��SURYLGH�VROLG�VWDWH�FRQWURO�WR�

UHGXFH�VSHHG�IURP�����WR�OHVV�WKDQ����SHUFHQW��
�� 'LVFRQQHFW� 6ZLWFK�� �1RQIXVLEOH� W\SH��ZLWK� WKHUPDO�RYHUORDG� SURWHFWLRQ�PRXQWHG� LQVLGH�

IDQ�KRXVLQJ��IDFWRU\�ZLUHG�WKURXJK�DQ�LQWHUQDO�DOXPLQXP�FRQGXLW��

��� 6285&(�48$/,7<�&21752/�

$� &HUWLI\� VRXQG�SRZHU� OHYHO� UDWLQJV� DFFRUGLQJ� WR� $0&$������ �0HWKRGV� IRU� &DOFXODWLQJ� )DQ�
6RXQG� 5DWLQJV� IURP� /DERUDWRU\� 7HVW� 'DWD��� )DFWRU\� WHVW� IDQV� DFFRUGLQJ� WR� $0&$������
�5HYHUEHUDQW�5RRP�0HWKRG�IRU�6RXQG�7HVWLQJ�RI�)DQV���/DEHO�IDQV�ZLWK�WKH�$0&$�&HUWLILHG�
5DWLQJV�6HDO��

%� &HUWLI\� IDQ� SHUIRUPDQFH� UDWLQJV�� LQFOXGLQJ� IORZ� UDWH�� SUHVVXUH�� SRZHU�� DLU� GHQVLW\�� VSHHG� RI�
URWDWLRQ�� DQG� HIILFLHQF\� E\� IDFWRU\� WHVWV� DFFRUGLQJ� WR� $0&$������ �/DERUDWRU\� 0HWKRGV� RI�
7HVWLQJ� )DQV� IRU� $HURG\QDPLF� 3HUIRUPDQFH� 5DWLQJ��� /DEHO� IDQV� ZLWK� WKH� $0&$�&HUWLILHG�
5DWLQJV�6HDO��

3$57�����(;(&87,21�

��� ,167$//$7,21�

$� 6HFXUH�URRI�PRXQWHG�IDQV�WR�URRI�FXUEV�ZLWK�FDGPLXP�SODWHG�KDUGZDUH�DQG�IODVK�DV�SHU�URRILQJ�
PDQXIDFWXUHUV�UHTXLUHPHQWV��

%� &HLOLQJ�8QLWV���6XVSHQG�XQLWV�IURP�VWUXFWXUH��XVH�VWHHO�ZLUH�RU�PHWDO�VWUDSV��

&� 6XSSRUW� VXVSHQGHG� XQLWV� IURP� VWUXFWXUH� XVLQJ� WKUHDGHG� VWHHO� URGV� DQG� VSHFLILHG� YLEUDWLRQ�
LVRODWRUV���9LEUDWLRQ�FRQWURO�GHYLFHV�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�DQG�6HLVPLF�
&RQWUROV�IRU�+9$&�3LSLQJ�DQG�(TXLSPHQW���

'� ,QVWDOO�XQLWV�ZLWK�FOHDUDQFHV�IRU�VHUYLFH�DQG�PDLQWHQDQFH��

(� /DEHO� XQLWV� DFFRUGLQJ� WR� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �,GHQWLILFDWLRQ� IRU�
+9$&�3LSLQJ�DQG�(TXLSPHQW���

��� &211(&7,216�

$� 'XFW� LQVWDOODWLRQ� DQG� FRQQHFWLRQ� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ� RWKHU� 'LYLVLRQ���� 6HFWLRQV���
'UDZLQJV� LQGLFDWH� JHQHUDO� DUUDQJHPHQW� RI� GXFWV� DQG� GXFW� DFFHVVRULHV�� � 0DNH� ILQDO� GXFW�
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FRQQHFWLRQV�ZLWK�IOH[LEOH�FRQQHFWRUV���)OH[LEOH�FRQQHFWRUV�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ�
�$LU�'XFW�$FFHVVRULHV���

%� ,QVWDOO�GXFWV�DGMDFHQW�WR�SRZHU�YHQWLODWRUV�WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

&� *URXQG� HTXLSPHQW� DFFRUGLQJ� WR� 'LYLVLRQ���� 6HFWLRQ� �*URXQGLQJ� DQG� %RQGLQJ� IRU� (OHFWULFDO�
6\VWHPV���

'� &RQQHFW�ZLULQJ� DFFRUGLQJ� WR�'LYLVLRQ����6HFWLRQ� �/RZ�9ROWDJH�(OHFWULFDO� 3RZHU�&RQGXFWRUV�
DQG�&DEOHV���

��� ),(/'�48$/,7<�&21752/�

$� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

%� 7HVWV�DQG�,QVSHFWLRQV��

�� 9HULI\�WKDW�VKLSSLQJ��EORFNLQJ��DQG�EUDFLQJ�DUH�UHPRYHG��
�� 9HULI\� WKDW�XQLW� LV� VHFXUH�RQ�PRXQWLQJV� DQG�VXSSRUWLQJ�GHYLFHV� DQG� WKDW� FRQQHFWLRQV� WR�

GXFWV� DQG� HOHFWULFDO� FRPSRQHQWV� DUH� FRPSOHWH�� � 9HULI\� WKDW� SURSHU� WKHUPDO�RYHUORDG�
SURWHFWLRQ�LV�LQVWDOOHG�LQ�PRWRUV��VWDUWHUV��DQG�GLVFRQQHFW�VZLWFKHV��

�� 9HULI\�WKDW�FOHDQLQJ�DQG�DGMXVWLQJ�DUH�FRPSOHWH��
�� 'LVFRQQHFW� IDQ�GULYH�IURP�PRWRU��YHULI\�SURSHU�PRWRU�URWDWLRQ�GLUHFWLRQ��DQG�YHULI\�IDQ�

ZKHHO�IUHH�URWDWLRQ�DQG�VPRRWK�EHDULQJ�RSHUDWLRQ���5HFRQQHFW�IDQ�GULYH�V\VWHP��DOLJQ�DQG�
DGMXVW�EHOWV��DQG�LQVWDOO�EHOW�JXDUGV��

�� $GMXVW�EHOW�WHQVLRQ��
�� $GMXVW�GDPSHU�OLQNDJHV�IRU�SURSHU�GDPSHU�RSHUDWLRQ��
�� 9HULI\�OXEULFDWLRQ�IRU�EHDULQJV�DQG�RWKHU�PRYLQJ�SDUWV��
�� 9HULI\� WKDW� PDQXDO� DQG� DXWRPDWLF� YROXPH� FRQWURO� DQG� ILUH� DQG� VPRNH� GDPSHUV� LQ�

FRQQHFWHG�GXFWZRUN�V\VWHPV�DUH�LQ�IXOO\�RSHQ�SRVLWLRQ��
�� 'LVDEOH� DXWRPDWLF� WHPSHUDWXUH�FRQWURO� RSHUDWRUV�� HQHUJL]H� PRWRU� DQG� DGMXVW� IDQ� WR�

LQGLFDWHG�USP��DQG�PHDVXUH�DQG�UHFRUG�PRWRU�YROWDJH�DQG�DPSHUDJH��
��� 6KXW�XQLW�GRZQ�DQG�UHFRQQHFW�DXWRPDWLF�WHPSHUDWXUH�FRQWURO�RSHUDWRUV��
��� 5HPRYH�DQG�UHSODFH�PDOIXQFWLRQLQJ�XQLWV�DQG�UHWHVW�DV�VSHFLILHG�DERYH��

&� 7HVW� DQG� DGMXVW� FRQWUROV� DQG� VDIHWLHV�� � 5HSODFH� GDPDJHG� DQG� PDOIXQFWLRQLQJ� FRQWUROV� DQG�
HTXLSPHQW��

'� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

��� $'-867,1*�

$� $GMXVW�GDPSHU�OLQNDJHV�IRU�SURSHU�GDPSHU�RSHUDWLRQ��

%� $GMXVW�EHOW�WHQVLRQ��
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&� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �7HVWLQJ�� $GMXVWLQJ�� DQG� %DODQFLQJ� IRU�
+9$&��IRU�WHVWLQJ��DGMXVWLQJ��DQG�EDODQFLQJ�SURFHGXUHV��

'� 5HSODFH�IDQ�DQG�PRWRU�SXOOH\V�DV�UHTXLUHG�WR�DFKLHYH�GHVLJQ�DLUIORZ��

(� /XEULFDWH�EHDULQJV��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

$� (TXLSPHQW� VKDOO� EH� SURYLGHG� E\�PDQXIDFWXUHV� WKDW� DUH� ,62� ����� FHUWLILHG�� SURYLGH�8/� OLVWHG�
HOHFWULFDO� FRQWUROOHUV��$0&$� �$LU�0RYHPHQW� DQG�&RQWURO�$VVRFLDWLRQ�� FHUWLILHG� H[KDXVW� IDQV�
DQG�KDYH�PDQXIDFWXULQJ�GLVWULEXWLRQ�H[SHULHQFH���7KLV�LV�D�PLQLPXP�TXDOLW\�DVVXUDQFH�VWDQGDUG�
IRU�HTXLSPHQW��

�
$OO�ZRUNPDQVKLS� DQG�PDWHULDOV� VKDOO� EH� LQ� DFFRUGDQFH�ZLWK� DSSOLFDEOH� FRGHV�� UHJXODWLRQV� DQG�
JXLGHOLQHV���7KH�IROORZLQJ�FRGHV�� UHJXODWLRQV�DQG�JXLGHOLQHV�DUH� WR�EH�FRQVLGHUHG�SDUW�RI� WKHVH�
VSHFLILFDWLRQV�E\�UHIHUHQFH��

�
x 1)3$��1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��
x $0&$�
x ,QWHUQDWLRQDO�0HFKDQLFDO�&RGH��,0&��
x 8QLIRUP�0HFKDQLFDO�&RGH��80&��
x $PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH��$16,��
x $PHULFDQ�6RFLHW\�RI�0HFKDQLFDO�(QJLQHHUV��$60(��
x 1DWLRQDO�(OHFWULF�&RGH��1(&��
x 60$&1$�
x 8QGHUZULWHUV�/DERUDWRU\��8/��

%� %LGGHU�ZLOO�JXDUDQWHH�H[KDXVW�V\VWHP�IRU�WZR�\HDU�V���SDUWV�DQG�ODERU��H[FHSW�IRU�REYLRXV�PLVXVH�
DQG�RU�DEXVH��

&� %LGGHU� PXVW� PDNH� DQ� RQ� VLWH� VXUYH\� RI� IDFLOLW\� SULRU� WR� ELG� DQG� SURYLGH� D� OD\RXW� GUDZLQJ�
VKRZLQJ�ORFDWLRQ�RI�YHKLFOHV�DQG�HTXLSPHQW�WR�EH�VXSSOLHG���7KLV�LV�D�PDQGDWRU\�UHTXLUHPHQW�WR�
HQVXUH� WKH�SURSRVHG� V\VWHP�PHHWV� WKH� LQWHQW�RI� WKH� VSHFLILFDWLRQV� DQG� ILWV�ZLWKLQ� WKH�EXLOGLQJ�
VSDFH��

'� ,I� SHQHWUDWLRQV� DUH� PDGH� WR� ILUH� DSSDUDWXV�� YHQGRU� PXVW� KDYH� SULRU� DSSURYDO� IURP� DSSDUDWXV�
VXSHUYLVRU�DQG�EH�ZDUUDQWHG�E\�DSSDUDWXV�PDQXIDFWXUHU�IRU�YHKLFOH�OLIH��

(� %LGGHU�VKDOO�SHUIRUP�DLU� WHVWLQJ�DQG�EDODQFLQJ� LQ�DFFRUGDQFH�ZLWK� WKH�$VVRFLDWHG�$LU�%DODQFH�
&RXQFLO�PRVW�UHFHQW�VWDQGDUGV�DQG�SURYLGH�UHVXOWV�LQ�D�UHSRUW�IRUPDW��

3$57�����6&23(�2)�:25.�

$� 7KH�SURMHFW�LV�IRU�WKH�LQVWDOODWLRQ�RI�D�PDJQHWLF�W\SH�VRXUFH�FDSWXUH�H[KDXVW�UHPRYDO�V\VWHP�IRU�
VL[�����YHKLFOHV�DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQV����



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

�
9(+,&/(�(1*,1(�(;+$867�6<67(06� �����������
�

�

3$57�����352'8&76�

��� 75$&.�(48,30(17�7<3(�

$� 6KDOO� EH� GHOLYHUHG� DQG� LQVWDOOHG� DV� D� PDJQHWLF� 6OLGLQJ� %DODQFHU� 7UDFN� V\VWHP�� � 7KLV� W\SH� RI�
V\VWHP� LV� GHVLJQHG� IRU� YHKLFOHV� ZLWK� XQGHU� FDUULDJH� H[KDXVW� WDLOSLSH� FRQILJXUDWLRQV�� � ,W� ZLOO�
KDQGOH� RQH� DSSDUDWXV� SHU� ED\�ZLWK� EDFN�LQ� FRQILJXUDWLRQV� DOORZLQJ� WKH� RSHUDWRU� WR� DWWDFK� WKH�
V\VWHP�DW�WKH�YHKLFOH�HQWUDQFH�DQG�UHDFK�LWV�GHVLJQDWHG�UHVW�SRVLWLRQ���7KH�EDVLV�RI�GHVLJQ�LV�DV�
PDQXIDFWXUHG�E\�3O\PR9HQW�&RUSRUDWLRQ�RU�DV�DQ�HTXDO�WR�WKH�VSHFLILFDWLRQV�WR�IROORZ����

%� 7KH�RSHUDWLQJ�ORJLF�RI�WKLV�V\VWHP�VKDOO�FRPSOHWH�WKH�IROORZLQJ�F\FOH��8SRQ�WKH�YHKLFOHV�UHWXUQ�
WR�WKH�DSSDUDWXV�IORRU�RI�WKH�VWDWLRQ��D��´�GLD��H[KDXVW�YHQWLODWLRQ�KRVH�HTXLSSHG�ZLWK�D�PDJQHWLF�
QR]]OH� VKDOO� EH� DWWDFKHG� WR� WKH� YHKLFOH� WDLOSLSH� DW� WKH� GRRU� RSHQLQJ�� � 7KH� GHVLJQ� VKDOO� HQVXUH�
YLUWXDOO\������VRXUFH�FDSWXUH�RI� WKH�H[KDXVW� IXPHV�DW� WKH� WDLOSLSH���2QFH� WKH�V\VWHP�KDV�EHHQ�
VHFXUHG� WR� WKH� YHKLFOHV� WDLOSLSH�� WKH� H[KDXVW� IDQ� VKDOO� DXWRPDWLFDOO\� DQG� LQVWDQWDQHRXVO\� EH�
HQHUJL]HG�E\�WKH�RXWSXW�SUHVVXUH�RI�H[KDXVW�IURP�DQ\�PRWRU�YHKLFOH�WR�DVVXUH�WRWDO�FROOHFWLRQ�RI�
H[KDXVW�JDVHV��7KH�YHKLFOH�FDQ�QRZ�EDFN�LQWR�LWV�GHVLJQDWHG�SRVLWLRQ�DQG�WKH�KRVH�ZLOO�IROORZ��

&� 8SRQ� HPHUJHQF\� GLVSDWFK� RI� WKH� YHKLFOH�� WKH� RXWSXW� SUHVVXUH� JHQHUDWHG� E\� DQ\� LQWHUQDO�
FRPEXVWLRQ�HQJLQH�VKDOO�DJDLQ�DXWRPDWLFDOO\�HQHUJL]H�WKH�H[KDXVW�IDQ��$V�WKH�YHKLFOH�OHDYHV�WKH�
DSSDUDWXV�IORRU��WKH�IOH[LEOH�KRVH�VKDOO�WUDYHO�DORQJ�WKH�WUDFN�DQG�WUROOH\�V\VWHP�ZLWK�WKH�YHKLFOH�
DV�LW�H[LWV�WKH�VWDWLRQ��7KH�QR]]OH�VKDOO�GLVFRQQHFW�DXWRPDWLFDOO\�DQG�VPRRWKO\�IURP�WKH�YHKLFOH�
DW�D�SUHVHW�GLVWDQFH�IURP�WKH�H[LWLQJ�GRRU���7KH�H[KDXVW�IDQ�ZLOO�FRQWLQXH�WR�UXQ�WR�HYDFXDWH�WKH�
H[KDXVW�IURP�WKH�GXFW�V\VWHP�DQG�WKHQ�VKXW�GRZQ�DXWRPDWLFDOO\���

'� 6DIHW\�)HDWXUH�

'XH� WR� WKH� KDUPIXO� HIIHFWV� RI� GLHVHO� H[KDXVW�� WKH� V\VWHP� PXVW� EH� GHVLJQHG� DQG� FDSDEOH� RI�
FDSWXULQJ�YLUWXDOO\������RI�WKH�H[KDXVW�JDV�DQG�SDUWLFXODWH�DW�WKH�WDLOSLSH���7KH�V\VWHP�VKDOO�QRW�
GHWDFK� LWVHOI� IURP� WKH� DSSDUDWXV� GXULQJ� SRZHU� IDLOXUH�� � &RQQHFWLRQ� RI� WKH� V\VWHP� VKDOO� EH�
DFKLHYHG�ZLWKRXW�EHQGLQJ�RYHU�LQ�IURQW�RI�WKH�WDLOSLSH��

(� 6OLGLQJ�%DODQFHU�7UDFN�

7KH�WUDFN�VKDOO�EH����IHHW�FRQWLQXRXV�LQ�OHQJWK�ZLWKRXW�VSOLFHV��KDYH�D�PD[LPXP�ZHLJKW�RI����
SRXQGV� DQG� KDYH� D� ORDG� FDSDFLW\� UDWLQJ� RI� ����� SRXQGV�� � &RQVWUXFWLRQ� SURILOH� VKDOO� EH� RI� D�
ER[ORF�W\SH�ZLWK�FURVV�VHFWLRQDO�VWUXFWXUDO�VXSSRUW�IRU�WRUVLRQ�UHLQIRUFHPHQW����

)� 7UDFN�0RXQWLQJ�&RPSDUWPHQW�

6KDOO�DFFHSW��´�OHQJWK�VOLGHU�EDUV��ZKLFK�DUH�XWLOL]HG�WR�VHFXUH�YHUWLFDO�VXSSRUW�OHJV�WR�WKH�ER[ORF�
WUDFN�DQG�GLVWULEXWH�WKH�ORDG�DFURVV�WKH�WRS�RI�WKH�WUDFN��7KLV�PHWKRG�RI�DWWDFKPHQW�HQVXUHV�DQ�
HQGXULQJ� IDVWHQLQJ� V\VWHP� LQ� WKH� HYHQW� WKH� WUDFN� FRPHV� LQ� FRQWDFW� ZLWK� D�PRYLQJ� YHKLFOH� RU�
HQFRXQWHUV�DQ�XQIRUHVHHDEOH�IRUFH����

*� 0RXQWLQJ�6XSSRUW�/HJV�

6XSSRUW� OHJV�VKDOO�EH�SURYLGHG�IRU�HYHU\���¶�RI� WUDFN� OHQJWK���6XSSRUWV�VKDOO�EH�FRQVWUXFWHG�RI�
�´[�´� [� ���´� ZDOO� WKLFNQHVV� WXEH� DOXPLQXP� DOOR\� WR� SURYLGH� VWUHQJWK� DQG� NHHS� WRWDO� V\VWHP�



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

�
9(+,&/(�(1*,1(�(;+$867�6<67(06� �����������
�

�

ZHLJKW� WR�D�PLQLPXP���/HJ�VXSSRUWV�VKDOO�EH�D�RQH�SLHFH�FRQVWUXFWLRQ�� �$OO� OHJ�VXSSRUWV�VKDOO�
KDYH� VLGH� EUDFLQJ� FRQVWUXFWHG� IURP� WXEXODU� ]LQF� SODWHG� VWHHO� WR� SURYLGH� VWDELOL]DWLRQ� RI� WUDFN�
V\VWHP��$QJOH�VKDOO�EH�FRPSOHWHO\�DGMXVWDEOH�WR�WKH� OHJ�VXSSRUW�DQG�PRXQWHG�SHUSHQGLFXODU� WR�
GLUHFWLRQ�RI�WUDFN��7\SLFDO�VXSSRUW�DQJOH�VKDOO�EH����GHJUHHV�IURP�FHQWHU�OLQH�RI�VXSSRUW��

+� 7UDFN�7UROOH\�

)L[HG� WR� WUROOH\�ZLWK� D� XVH� RI� VROLG� VWHHO� SLQV� VKDOO� EH� IRXU� ORDG� FDUU\LQJ� EHDULQJV�ZKLFK� DUH�
VHDOHG�DQG�SHUPDQHQWO\�OXEULFDWHG��/RDG�FDUU\LQJ�EHDULQJV�VKDOO�WUDYHO�LQWHUQDOO\�LQ�WUDFN�WUROOH\�
FRPSDUWPHQW��7ZR�$FFX�WUDFN�EHDULQJV�VKDOO�EH�SURYLGHG�RQ�ERWWRP�VLGH�RI�H[WHUQDO�SRUWLRQ�RI�
WUDFN�WR�HOLPLQDWH�RU�JUHDWO\�UHGXFH�ZREEOH�RI�WUROOH\�WR�SURYLGH�VPRRWK�WUDYHO�DORQJ�IXOO�OHQJWK�
RI� WUDFN�� 5HOHDVH� SODWH� VKDOO� EH� DWWDFKHG� WR� HQHUJL]H� XQFRXSOLQJ� UHOHDVH� YDOYH� ZKHQ� WUROOH\�
EDODQFHU�DVVHPEO\�SDVVHV�XQGHU�XQFRXSOLQJ�YDOYH��

,� 7UDFN�6SOLFH�$VVHPEO\�

,Q�WKH�HYHQW�LW�LV�UHTXLUHG�WR�H[WHQG�WKH�OHQJWK�RI�WUDFN�JUHDWHU�WKDQ�LWV����IRRW�FRQWLQXRXV�OHQJWK��
D�WUDFN�VSOLFH�VKDOO�EH�SURYLGHG��7UDFN�VSOLFH�VKDOO�EH�PDQXIDFWXUHG�RI�]LQF�SODWHG�VWHHO�LQ�WZR�
SDUWV� DV� D� FODPS�� 7KLV� FODPS� VKDOO� DFFXUDWHO\� VHFXUH� ERWK� WUDFNV� LQ� D� IDVKLRQ� ZKLFK� VKDOO�
HOLPLQDWH� DQ\� SRVVLELOLW\� RI� SUREOHP� SDVVDJH� WKURXJK� WKLV� VSOLFH��&RQQHFWLQJ� OHQJWK� RI� VSOLFH�
VKDOO�EH�D�PLQLPXP�RI����ô´�ORQJ�DQG�IDEULFDWHG�RI����JDXJH�PDWHULDO���)RXU�ó´�EROWV�ZLWK�ORFN�
QXWV�VKDOO�SDVV�GLUHFWO\�WKURXJK�LQWHUQDO�SDUWLWLRQ�RI�ER[ORF�WUDFN��

-� 7UDFN�-RLQHU�3ODWH�

,Q�WKH�HYHQW�WKDW�LW�LV�QHFHVVDU\�WR�MRLQ�WZR�WUDFNV�LQ�D�SDUDOOHO�FRQILJXUDWLRQ��D�MRLQHU�SODWH�VKDOO�
EH�SURYLGHG�IRU�SURSHU�VXSSRUW�WR�ERWK�WUDFNV�DQG�VHFXUH�PRXQWLQJ�WR�VXSSRUW�OHJ�DVVHPEO\��

.� 3ULPDU\�(QGVWRSV�

6KDOO�EH�LQVWDOOHG�LQVLGH�WKH�HQG�RI�WKH�WUDFN�DQG�IDEULFDWHG�RI�]LQF�SODWHG�VWHHO�LQ�8�VKDSH�IRUP�
ZLWK� UXEEHU� HQGVWRS� RQ� WKH� LPSDFW� HQG� RI� WKH� HQGVWRS�� ,W� LV� DWWDFKHG� E\� XVLQJ� D� ó´�PROGHG�
ORFNLQJ�EROW���(QGVWRS�VKDOO�EH�VHFXUHG�WR�WUDFN�ZLWK�QR�OHVV�WKDQ�����ó´�EROWV�DQG�ORFNLQJ�QXWV�
ORFDWHG�RQ�WKH�XQGHUVLGH�RI�WKH�WUDFN��

/� 'XFW�+RVH�5LVHU�%UDFNHW�

7KH� EUDFNHW�� PDQXIDFWXUHG� IRU� WKH� SXUSRVH� RI� WUDQVLWLRQLQJ� IURP� IOH[LEOH� GXFW� WR� VROLG� VSLUDO�
GXFW��VKDOO�EH�IDEULFDWHG�DV�D�RQH�SLHFH�ZHOGHG�DVVHPEO\��5LVHU�EUDFNHW�VKDOO�PRXQW�GLUHFWO\�WR�
WKH� WUDFN� WR� SURYLGH� VWDELOL]DWLRQ� WR� GXFW� V\VWHP� DQG� SURYLGH� VXSSRUW� WR� WKH� IOH[LEOH� KRVH���
&RQQHFWLQJ�WKH�GXFW�V\VWHP�GLUHFWO\�WR�WKH�WUDYHOLQJ�KRVH�DVVHPEO\�LV�XQDFFHSWDEOH��

0� %DODQFHU�%ORFN�

$�EDODQFHU�VKDOO�EH�XVHG�WR�NHHS�WKH�KRVH�RII�WKH�IORRU�DQG�DZD\�IURP�WKH�YHKLFOH���,W�VKDOO�EH�D�
VHOI� DGMXVWLQJ� ZHLJKW� EDODQFHU� ZLWK� D� OLIWLQJ� FDSDFLW\� RI� QR� OHVV� WKDQ� ��� /EV�� DQG� SURYLGH� D�
FRQVWDQW�OLIWLQJ�IRUFH�ZLWKRXW�ORFNLQJ�LQ�DQ�H[WHQGHG�SRVLWLRQ���%DODQFHU�VKDOO�KDYH�D�PLQLPXP�
GLDPHWHU� VWDLQOHVV� VWHHO� FDEOH� RI� ����� IRU� WKH� SXUSRVH� RI� UHWUDFWLQJ� WKH� KRVH� DZD\� IURP� WKH�
YHKLFOH�XSRQ� UHOHDVH�� �$� VWHHO� FDEOH� VKDOO� EH�XVHG� IRU� VWUHQJWK� DQG� GXUDELOLW\� DQG� VKDOO� QRW�EH�
VXEVWLWXWHG��
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1� 8SSHU�+RVH�$VVHPEO\�

7KH� XSSHU� KRVH� VKDOO� EH� �´� LQ� GLDPHWHU� PDQXIDFWXUHG� IRU� WKH� VROH� SXUSRVH� RI� YHQWLQJ� KLJK�
WHPSHUDWXUH�H[KDXVW�JDVHV��ZKLFK�DUH�SURGXFHG�E\�LQWHUQDO�FRPEXVWLRQ�HQJLQHV�� �)OH[LEOH�KRVH�
VKDOO�EH�UDWHG�IRU�����GHJUHHV��)��FRQWLQXRXV�������GHJUHHV��)��LQWHUPLWWHQW�WHPSHUDWXUHV���7KH�
RXWVLGH�RI� WKH� H[KDXVW�KRVH� VKDOO� KDYH�D�SURWHFWLYH� ODPLQDWLRQ� WKH� HQWLUH� OHQJWK�RI� WKH� KRVH� WR�
SURWHFW�ILUH�DSSDUDWXV�LQ�WKH�HYHQW�YHKLFOH�DQG�KRVH�FRPH�LQ�FRQWDFW�ZLWK�HDFK�RWKHU���

2� /RZHU�+RVH�$VVHPEO\�

6KDOO� EH� D� ULJLG� �� IRRW� ORQJ� VHFWLRQ� RI� KRVH� LGHQWLFDO� LQ� FKDUDFWHULVWLFV� WR� WKH� XSSHU� KRVH�
DVVHPEO\��/RZHU�KRVH�VKDOO�VXSSRUW�FRQQHFWLRQ�QR]]OH�DQG�UHGXFLQJ�HOERZ�LQ�D�ULJLG�IDVKLRQ�DV�
WR�DOORZ�IRU�RSHUDWRU�WR�SODFH�KRVH�FROOHFWLRQ�GHYLFH�RQWR�WDLOSLSH�ZLWKRXW�EHQGLQJ��/RZHU�KRVH�
LV�WKH�RQO\�VHFWLRQ�RI�KRVH�ZKLFK�VKDOO�UHOHDVH�LQ�WKH�HYHQW�RI�VDIHW\�GLVFRQQHFW���

3� 6DIHW\�+DQGOH�'LVFRQQHFW�&RXSOLQJ�

,QFRUSRUDWHG�LQ�WKH�GHVLJQ�RI�WKH�V\VWHP�VKDOO�EH�D�VDIHW\�EUHDNDZD\�GHYLFH�HQDEOLQJ�D�SK\VLFDO�
GLVFRQQHFW�EHWZHHQ� WKH� H[KDXVW�V\VWHP�DQG� WKH�YHKLFOH� LQ� WKH� HYHQW�RI�V\VWHP�PDOIXQFWLRQ�RU�
KXPDQ� HUURU�� � 7KH� GHYLVH� VKDOO� LQFRUSRUDWH� D� KDQGOH� IRU� DWWDFKLQJ� WKH� V\VWHP� WR� WKH� YHKLFOH�
ZLWKRXW� EHQGLQJ� RYHU�� � 7KH� FRXSOLQJ�ZLOO� HQDEOH� WKH� ORZHU� WZR� IRRW� KRVH� DVVHPEO\� WR� IUHHO\�
URWDWH�����GHJUHHV�� �7KH�GHYLFH� VKDOO� XWLOL]H� D�TXLFN�FRQQHFW� ILWWLQJ� VR� WKH� ORZHU�KRVH� FDQ�EH�
VQDSSHG�EDFN�LQWR�SODFH�ZLWKRXW�WKH�XVH�RI�DQ\�WRROV��7KH�TXLFN�FRQQHFW�DOVR�DOORZV�WKH�ORZHU�
KRVH� WR� EH� PDQXDOO\� GLVFRQQHFWHG� DQG� UHORFDWHG� WR� DQ\� RWKHU� V\VWHP� VKRXOG� WKH� YHKLFOH� EH�
UHORFDWHG�� 7KLV� IHDWXUH� SURYLGHV� VDIHW\� WR� SHUVRQQHO�� SURWHFWV� WKH� DSSDUDWXV� DQG� WKH� H[KDXVW�
V\VWHP�IURP�GDPDJH��DQG�SURYLGHV�XVHU�IULHQGOLQHVV��7KLV�GHYLFH�VKDOO�EH�UHXVDEOH�DQG�KDYH�DQ�
DGMXVWDEOH�UHOHDVH�WHQVLRQ�RI����±�����/EV��ZLWK�D�IDFWRU\�SUHVHW�DW�����/EV��6LQFH�WKLV�LWHP�LV�D�
SRLQW� RI� VDIHW\� IRU� ERWK� SHUVRQQHO� DQG� WKH� V\VWHP� LWVHOI�� QR� H[FHSWLRQ�PD\� EH� WDNHQ� WR� WKLV�
IHDWXUH��

4� +RVH�6XVSHQVLRQ�6DGGOH�

7KH�KRVH� VDGGOH� VKDOO� EH� IDEULFDWHG�RI� VWHHO�ZLWK� D�KHDW� UHVLVWDQW�SURWHFWLYH�SDLQW�� �7KH�VDGGOH�
VKDOO� VXSSRUW� WKH� KRVH� DQG� VHUYH� DV� WKH� VWUHVV� SRLQW� GXULQJ� WKH� V\VWHP� UHOHDVH�� 7KH� GHVLJQ� RI�
VDGGOH�VKDOO�MRLQ�WZR�VHFWLRQV�RI�KRVH�WRJHWKHU�DW�LWV�PLGSRLQW�LQWHUVHFWLRQ�DQG�SURYLGH�D�VPRRWK�
���GHJUHH�WUDQVLWLRQ��

5� 0DJQHWLF�1R]]OH�	7UDQVLWLRQ�(OERZ�

�� 7KH�QR]]OH� DWWDFKPHQW� VKDOO� EH�GHVLJQHG� WR�PDWH�XS�ZLWK� WKH�YHKLFOH� WDLOSLSH� LQ� VXFK�D�
PDQRU� WR� SUHYHQW� WKH� RSHUDWRU� IURP� KDYLQJ� WR� EHQG� RYHU� WR� DWWDFK� WKH� QR]]OH�� 7KH�
FRQQHFWLRQ�VKDOO�EH�NHSW�VLPSOH�VR�WKH�RSHUDWRU�FDQ�DWWDFK�WKH�QR]]OH�DW�DQ\�DQJOH�ZLWKRXW�
KDYLQJ� WR� DOLJQ� FRPSRQHQWV� WR� WKH� YHKLFOH�� � 6LPSOLFLW\� RI� QR]]OH� DWWDFKPHQW� ZLOO� EH�
GHWHUPLQHG�E\�WKH�ILUH�GHSDUWPHQW��

�� 7KH� QR]]OH� ZLOO� DOORZ� D� VHDOHG� FRQQHFWLRQ� WR� WKH� HQG� RI� WKH� WDLOSLSH� ZKLFK� LV� WR� EH�
RXWILWWHG� ZLWK� D� FRQLFDO� PDOH� DGDSWRU� GHVLJQHG� IRU� PDWLQJ� XS� ZLWK� WKH� QR]]OH�� ,W� LV�
SUHIHUUHG� WKH� QR]]OH� VKDOO� EH� IDEULFDWHG� IURP� ]LQF� SODWHG� VWHHO� DQG� VWDLQOHVV� VWHHO� IRU�
VWUHQJWK�DQG�PDOOHDELOLW\�VXSHULRU�SURSHUWLHV�RYHU�DOXPLQXP��7KH�QR]]OH�VKDOO�DOVR�KDYH�
WKH� DELOLW\� WR� DGG�RU� VXEWUDFW�PDJQHWV� IURP� WKH�QR]]OH� WKHUHE\�SURYLGLQJ�DQ�DGMXVWPHQW�
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FDSDELOLW\� IRU�PDJQHWLF� KROG� VWUHQJWK� WR� WKH� WDLOSLSH� FRQLFDO� DGDSWRU�� � 7KH�PDQXIDFWXUH�
VKDOO� RIIHU� WKH� QR]]OH� DQG� WDLOSLSH� DGDSWRU� LQ� �´�� ���´�� �´�� �´�� �´� 	� �´� GLDPHWHUV� WR�
DFFRPPRGDWH�DOO�WDLOSLSH�GLDPHWHUV�DQG�FRQILJXUDWLRQV���

�� 7R�HQVXUH�WKHUH�LV�QR�OHDNDJH�RI�H[KDXVW��WKH�PDJQHWLF�FRQQHFWLRQ�VKDOO�EH�DFFRPSOLVKHG�
LQ�VXFK�D�PDQQHU�WKDW�WKHUH�LV�QR�JDS�EHWZHHQ�WKH�YHKLFOH�WDLOSLSH�WHUPLQDWLRQ�SRLQW�DQG�
WKH�QR]]OH� FRQQHFWLRQ� WR� WKH� WDLOSLSH�� �7KH�HDUWK�PDJQHWV� VKDOO� EH� DGMXVWDEOH� DQG�HDVLO\�
UHPRYDEOH�IRU�UHSODFHPHQW��7KH\�VKDOO�EH�SRVLWLRQHG�WR�KROG�WKH�QR]]OH�FRQQHFWLRQ�WR�WKH�
WDLOSLSH�ZKLOH�WKH�YHKLFOH�LV�HQWHULQJ�DQG�H[LWLQJ�WKH�VWDWLRQ�ZLWKRXW�UHOHDVLQJ���7KH�QR]]OH�
VKDOO�LQFRUSRUDWH�D�GHEULV�VFUHHQ�WR�SUHYHQW�IRUHLJQ�REMHFWV�IURP�HQWHULQJ�WKH�V\VWHP�DQG�D�
���GHJUHH�WUDQVLWLRQ�WR�GLUHFW�WKH�H[KDXVW�JDVVHV�XS�WKH�KRVH���7KH�H[WHULRU�RI�WKH�QR]]OH�
VKDOO�EH�FKURPH�SODWH�IRU�FRUURVLRQ�UHVLVWDQFH�DQG�DHVWKHWLFV��

�� 7KH�QR]]OH� DWWDFKPHQW� VKDOO� EH�GHVLJQHG� WR�PDWH�XS�ZLWK� WKH�YHKLFOH� WDLOSLSH� LQ� VXFK�D�
PDQRU�WR�DOORZ�D�VHDOHG�FRQQHFWLRQ�WR�WKH�HQG�RI�WKH�WDLOSLSH�ZKLOH�DOVR�LQGXFLQJ�DPELHQW�
DLU�WKURXJK�D�VSHFLDOL]HG�WDLOSLSH�DGDSWRU�LQVWDOOHG�RQ�WKH�YHKLFOH���7KH�PDQXIDFWXUH�VKDOO�
RIIHU�WKH�QR]]OH�DQG�WDLOSLSH�DGDSWRU�LQ��´���´���´���´�	��´�GLDPHWHUV�WR�DFFRPPRGDWH�DOO�
WDLOSLSH�GLDPHWHUV�DQG�FRQILJXUDWLRQV���

��� 5$,/�(48,30(17�7<3(�

$� 6KDOO� EH� GHOLYHUHG� DQG� LQVWDOOHG� DV� D� PDJQHWLF� VWUDLJKW� UDLO� V\VWHP�� � 7KLV� W\SH� RI� V\VWHP� LV�
GHVLJQHG�IRU�YHKLFOHV�ZLWK�XQGHU�FDUULDJH�H[KDXVW� WDLOSLSH�FRQILJXUDWLRQV��� ,W� FDQ�KDQGOH�XS� WR�
IRXU�DSSDUDWXV�SHU�ED\�LQ�WDQGHP�DUUDQJHPHQW�DOORZLQJ�WKH�RSHUDWRU�WR�DWWDFK�WKH�V\VWHP�DW�WKH�
YHKLFOH�HQWUDQFH�DQG�UHDFK�LWV�GHVLJQDWHG�UHVW�SRVLWLRQ���7KH�EDVLV�RI�GHVLJQ�LV�DV�PDQXIDFWXUHG�
E\�3O\PR9HQW�&RUSRUDWLRQ�RU�DV�DQ�HTXDO�WR�WKH�VSHFLILFDWLRQV�WR�IROORZ���

%� 6XFWLRQ�5DLO�3URILOH�

6KDOO� EH� RQH� SLHFH� FRQWLQXRXV� URXQG� SURILOH� HTXLYDOHQW� WR� �´� URXQG� GXFW�� ZLWK� QR� VSOLFHV��
H[WUXGHG�LQ�D�PLQLPXP�OHQJWK�RI����IHHW���&RQVWUXFWLRQ�VKDOO�VHUYH�DV�ERWK�D�GXFWLQJ�V\VWHP�DQG�
WUROOH\� WUDQVSRUW� FRPSDUWPHQW�� � 5DLO� GLDPHWHU� VKDOO� EH� HTXLYDOHQW� WR� �´� URXQG� GXFW� DQG� D�
PLQLPXP�JDXJH� WKLFNQHVV� �����´�� 7KH� ERWWRP� RI� UDLO� SURILOH�ZLOO� KDYH� D� FRQWLQXRXV� VORW� WKDW�
ZLOO� DFFHSW� VSHFLDOO\� GHVLJQHG� UXEEHU� VHDOLQJ� OLSV� GHVLJQHG� WR� VHDO� WKH� XQGHUVLGH� RI� WKH� UDLO�
SURILOH�XQGHU�QHJDWLYH�VXFWLRQ��

&� 5DLO�0DWHULDO�

6KDOO�EH�DLUFUDIW�DOXPLQXP�DOOR\�W\SH�$$��������5DLO�VKDOO�EH�H[WUXGHG�DV�D�RQH�SLHFH�XQLW�LQ�D�
PLQLPXP� RI� ��¶� OHQJWKV�� � 7KLV� GHVLJQ� LV� FULWLFDO� WR� PD[LPL]H� VWUXFWXUDO� LQWHJULW\� RI� UDLO�
DVVHPEO\��DQG�UHGXFH�WRWDO�DLU�YROXPH�ORVV�WKURXJK�VHDP�OHDNDJH����

'� 5DLO�6SOLFLQJ�-RLQW�

6KDOO� EH� IRUPHG� E\� DQ� H[WUXVLRQ� HTXDO� WR� WKH� LQWHUQDO� GLDPHWHU� RI� VXFWLRQ� UDLO� SURILOH�� 6SOLFH�
VKDOO�EH�LQWHUQDOO\�ORFDWHG�DQG�FRYHU�QR�OHVV�WKHQ�KDOI�WKH�FLUFXPIHUHQFH�RI�WKH�UDLO�SURILOH���7KLV�
GHVLJQ� VKDOO�PLQLPL]H� VHDP� OHDNDJH��5DLO� VSOLFLQJ� VKDOO� EH� VDIHO\� VHFXUHG� E\� QR� OHVV� WKDQ� ���
�4W\�� �� ����� [� ����� EROWV�� QXWV� DQG� ORFN� ZDVKHUV�� (DFK� RI� ZKLFK� VKDOO� SDVV� GLUHFWO\� WKURXJK�
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H[WHULRU� UDLO� SURILOH� �� VSOLFLQJ� MRLQW� DQG�EH� VHFXUHG�ZLWK� LQWHUQDO� ORFNLQJ�ZDVKHU� DQG�QXW��6HOI�
WDSSLQJ�EROWV�VFUHZV�VKDOO�QRW�EH�DFFHSWDEOH��

(� 0LGGOH�5DLO�'XFW�&RQQHFWLRQ�

6KDOO�EH�UHFWDQJXODU�WR����GLDPHWHU�URXQG�WUDQVLWLRQ�ILWWLQJ�IDEULFDWHG�IURP����JDXJH�JDOYDQL]HG�
VWHHO��5HFWDQJXODU�VORW�VKDOO�EH�����ORQJ�E\��������KLJK��PLQLPXP�HTXLYDOHQW�WR�GXFW�FRQQHFWLRQ�
GLDPHWHU��ZLWK�������H[WHUQDO�IODQJH�WR�VOLGH�LQWR�UDLO�SURILOH��

)� 6XFWLRQ�7UROOH\�$VVHPEO\�

7KH� WUROOH\� DVVHPEO\� VKDOO� EH�GHVLJQHG� WR� WUDQVSRUW� WKH� IOH[LEOH�KRVH� DVVHPEO\�DORQJ�ZLWK� WKH�
YHKLFOH�DV�LW�HQWHUV�DQG�H[LWV�WKH�VWDWLRQ��7KH�WUROOH\�VKDOO�EH�VXSSRUWHG�LQWHUQDO�RI�WKH�UDLO�SURILOH�
WR�DYRLG�SRVVLEOH�WDQJOLQJ�ZLWK�FRUGV�RU�ZLUHV�WKDW�PD\�EH�UHVWLQJ�RQ�WKH�UDLO�SURILOH���7KH�WUROOH\�
ZLOO� XWLOL]H� VHDOHG� EHDULQJ� ORDGHG�ZKHHOV� IRUPHG� WR� ILW� WKH� LQWHUQDO� UDLO� SURILOH� WR� VXSSRUW� WKH�
WUROOH\�FKDVVLV�DQG�KRVH�DVVHPEO\��7KH� WUROOH\�FKDVVLV�VKDOO�EH�DOXPLQXP�SRZGHU�FRDWHG�EODFN�
ILQLVK�� � 7KH� FKDVVLV� LV� ILWWHG�ZLWK� D� WDSHUHG� FRQH� HTXDO� WR� RU� H[FHHGV� LQ� DUHD� �VT�� LQFKHV�� WKH�
GLDPHWHU� RI� H[KDXVW� YHQWLODWLRQ� KRVH� ZKLFK� LW� LV� DWWDFKHG� WR�� 7KH� WUROOH\� DVVHPEO\� VKDOO� EH�
HTXLSSHG�ZLWK� UXEEHU� LPSDFW� EXPSHUV� DW� ERWK� IURQW� DQG� UHDU� RI� FKDVVLV� WR� HOLPLQDWH�PHWDO� WR�
PHWDO�FRQWDFW�ZKLFK�ZRXOG�GHVWUR\�RU�GDPDJH�WUROOH\�DVVHPEOLHV����

*� (PHUJHQF\�$XWRPDWLF�'LVFRQQHFW�

6KDOO�EH�SURYLGHG�WR�HQDEOH�WKH�YHKLFOH�WR�EDFN�RII�WKH�V\VWHP�WKURXJK�D�UHDU�H[LW�GRRU�RU�ZKHQ�
LW� PD\� EHFRPH� QHFHVVDU\� WR� GHSDUW� IURP� WKH� QRUPDO� SDWK� RI� H[LW�� LQ� WKH� HYHQW� RI� D�
PDOIXQFWLRQLQJ�RI�WKH�RYHU�KHDG�GRRU�ZKLFK�FRPPRQO\�DOORZV�H[LW�RI�YHKLFOHV�IURP�VWDWLRQ�RU�LI�
WKH�IURQW� OLQH�UHVSRQGLQJ�YHKLFOH� LQ�D�VHULHV�RI� WZR��PDOIXQFWLRQV� LPSHGLQJ� WKH�QRUPDO�H[LW�RI�
WKH�VHFRQG�YHKLFOH��

+� 9HKLFOH�7DLOSLSH�&RQILJXUDWLRQ�

7DLOSLSHV�VKDOO�EH�DW�D�����DQJOH��SHUSHQGLFXODU�WR�DSSDUDWXV��RQ�SDVVHQJHU�VLGH�RI�YHKLFOH�DQG�
ZLOO�QRW�H[WHQG�RXW�DQ\�IXUWKHU�WKDQ�WKH�DSSDUDWXV�ERG\���7KHUH�ZLOO�EH�D�PLQLPXP�FOHDUDQFH�RI�
�´� IURP� WKH� WRS� RI� WKH� SLSH� WR� WKH� DSSDUDWXV� ERG\�� � 7DLO� SLSHV� DW� D� ���� DQJOH� VKDOO� QRW� EH�
DFFHSWDEOH�VLQFH�H[KDXVW�EORZ�EDFN�LQWR�VWDWLRQ�DIWHU�WKH�V\VWHP�UHOHDVH�ZLOO�EH�XQFRQWUROODEOH��
$OO�WDLOSLSHV�ZLOO�EH�PRGLILHG�E\�WKH�RZQHU��

��� (;+$867�)$1�7<3(�

7KH� EORZHU� XQLW� VKDOO� EH� D� $0&$� W\SH� %�� GLUHFW� GULYH� VSDUN� UHVLVWDQW� EORZHU� FDSDEOH� RI�
GHOLYHULQJ�����&)0�SHU�YHKLFOH��� �([KDXVW�IDQ�RIIHUHG�VKDOO�EH�WHVWHG�LQ�DFFRUGDQFH�WR�$0&$�
VWDQGDUG�������LQ�DQ�$0&$�DSSURYHG�WHVW�IDFLOLW\��

$� ([KDXVW�%ORZHU�

6KDOO�SURYLGH�D�PLQLPXP�RI�����&)0�SHU�YHKLFOH�DW�WKH�SURSHUO\�FDOFXODWHG�SUHVVXUH�ORVV�RI�WKH�
V\VWHP�GHVLJQ��

�
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%� )DQ�+RXVLQJ�	�,PSHOOHU�

7KH�H[KDXVW�IDQ�VKDOO�EH�$0&$�W\SH�%�GLUHFW�GULYH�VSDUN�UHVLVWDQW��7KH�KRXVLQJ�VKDOO�EH�D�RQH�
SLHFH�FRQVWUXFWLRQ�IDEULFDWHG�IURP�JDOYDQL]HG�VWHHO�ZLWK�HSR[\�SRZGHU�FRDWHG�SDLQW�LQVLGH�DQG�
RXW��7KH�GHVLJQ�VKDOO�DOORZ�WKH�XVHU�WR�UHPRYH�WKH�IDQ�PRWRU�DQG�LPSHOORU�ZLWKRXW�UHPRYLQJ�WKH�
LQOHW�RU�RXWOHW�GXFW�FRQQHFWLRQV���,PSHOOHU�VKDOO�EH�IDEULFDWHG�IURP�$OXPLQXP�DQG�EH�GHVLJQHG�
DV�D�5DGLDO�EODGH�EDFNZDUG�LQFOLQH�W\SH�ZKHHO���

&� )DQ�0RWRU�

6KDOO� EH� 8/� OLVWHG� DQG� PDQXIDFWXUHG� E\� D� UHDGLO\� DYDLODEOH� QDWLRQDOO\� UHFRJQL]HG� PRWRU�
PDQXIDFWXUHU�DQG�PHHW�(3$&�VWDQGDUGV��

'� 0RWRU�7\SH�

6KDOO� EH� VXSSOLHG� DV� D� WRWDOO\� HQFORVHG� IDQ� FRROHG� RU� YHQWLODWHG� W\SH�ZLWK� D� UHDGLO\� DYDLODEOH�
1(0$�IUDPH�IURP�����������7��

(� 0RWRU�%HDULQJV�

6KDOO�EH�SURYLGHG�DV�WRWDOO\�HQFORVHG�VHOI�OXEULFDWHG�W\SH��

)� 9LEUDWLRQ�,VRODWLQJ�

)DQ� VKDOO� EH� PDQXIDFWXUHG� DV� D� FRPSOHWH� DVVHPEO\� WR� DVVXUH� WKH� OHDVW� SRVVLEOH� YLEUDWLRQ� RU�
PRYHPHQW��)DQ�ZKHHO�VKDOO�EH�ERWK�VWDWLFDOO\�DQG�G\QDPLFDOO\�EDODQFHG��

��� '8&7:25.�7<3(�

$� 60$&1$�FODVV�,�FRQYH\LQJ�DQG�PXVW�PHHW�RU�H[FHHG�FULWHULD�IRU�FRQVWUXFWLRQ�DQG�SHUIRUPDQFH�
DV� RXWOLQHG� LQ� 5RXQG� ,QGXVWULDO� 'XFW� &RQVWUXFWLRQ� 6WDQGDUGV� IRU� WKH� GHVLJQHG� RSHUDWLQJ�
SUHVVXUH��

%� &HUWLILFDWLRQ�$SSURYDOV�

&RQVWUXFWLRQ�� SHUIRUPDQFH� DQG� LQVWDOODWLRQ� PXVW� EH� SHUIRUPHG� WR� PHHW� RU� H[FHHG� WKH�
,QWHUQDWLRQDO�0HFKDQLFDO�&RGH�DV�ZHOO�DV�WKH�XQLIRUP�ILUH�FRGH��,Q�WXUQ�WKH�ELGGHU�PXVW�FHUWLI\�
WKDW�WKH\�ZLOO�DGKHUH�WR�DOO�DSSOLFDEOH�FLW\��VWDWH�DQG�IHGHUDO�FRGHV��

&� 0DWHULDOV�RI�&RQVWUXFWLRQ�

0DWHULDOV� RI� FRQVWUXFWLRQ� XQOHVV� RWKHUZLVH� VSHFLILHG� IRU� DOO� GXFW� DQG� ILWWLQJV� VKDOO� EH� LQ�
PLQLPXP�*����JDOYDQL]HG�VKHHW�PHWDO�LQ�DFFRUGDQFH�ZLWK�$670�$����DQG�$������

'� 'XFW�6L]H�

$OO�GXFW�VXEMHFW�WR�SRVLWLYH�RU�QHJDWLYH�SUHVVXUH�VKDOO�EH�RI�URXQG�VSLUDO�SLSH�FRQVWUXFWLRQ��ZLWK�
WKH�UDQJH�RI�DYDLODEOH�VL]HV�QRW�WR�H[FHHG����LQFKHV�LQ�GLDPHWHU��

�
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(� 'XFW�*DXJH�

'XFW�JDXJH�VKDOO�GHSHQG�RQ�GLDPHWHU�DQG�D�PLQLPXP�RSHUDWLQJ�SUHVVXUH���$FFHSWDEOH�JDXJH�DQG�
UHLQIRUFHPHQW� UHTXLUHPHQWV� VKDOO� EH� LQ� DFFRUGDQFH� ZLWK� 60$&1$� JXLGHOLQHV�� � %LGGHU� VKDOO�
GRFXPHQW�WKHLU�GHVLJQHG�RSHUDWLQJ�SUHVVXUH�RQ�WKHLU�GHVLJQ�VXEPLVVLRQ���

)� 'XFW�/HQJWK�

'XFW�VKDOO�EH�SURYLGHG�LQ���¶�FRQWLQXRXV�OHQJWKV�ZKHUHYHU�SRVVLEOH��([FHSW�ZKHQ�LQWHUUXSWHG�E\�
ILWWLQJV��URXQG�VSLUDO�GXFW�VHFWLRQ�VKDOO�QRW�EH�OHVV�WKDQ����IHHW�ORQJ��

*� ([KDXVW�)LWWLQJV�

$OO�H[KDXVW�ILWWLQJV�VKDOO�EH�URXQG�DQG�KDYH�D�ZDOO�WKLFNQHVV���JDXJHV��RQH�HYHQ�JDXJH�QXPEHU��
KHDYLHU� WKDQ� WKH�OLJKWHVW�DOORZDEOH�JDXJH�RI�WKH�GRZQVWUHDP�VHFWLRQ�RI�GXFW� WR�ZKLFK�WKH\�DUH�
FRQQHFWHG��%UDQFK�HQWUDQFHV� VKDOO� EH� IDFWRU\� IDEULFDWHG� ILWWLQJV�RU� IDFWRU\� IDEULFDWHG�GXFW� �WDS�
DVVHPEOLHV��)LWWLQJV�VKDOO�EH�FRQVWUXFWHG�VR�WKDW�DLU�VWUHDPV�FRQYHUJH�DW�DQJOHV�RI������

+� 6WDQGDUG�:HOGHG�6HDPV�

6WDQGDUG�VHDP�MRLQWV�VKDOO�EH�FRQWLQXRXV�ZHOGHG�RQ�DOO�ILWWLQJV��$OO�ZHOGHG�MRLQWV�VKDOO�EH�FRDWHG�
ZLWK�D�SURWHFWLYH�SDLQW��LQVLGH�DQG�RXW�WR�SUHYHQW�GDPDJH�WR�JDOYDQL]HG�VXUIDFH��

,� 7XUQLQJ�(OERZV�

6KDOO�EH�GLH�VWDPSHG�DQG�XVHG�IRU�DOO�GLDPHWHUV�DQG�SUHVVXUHV���

-� 7DSHUHG�%RG\�)LWWLQJV�

6KDOO�EH�XVHG�ZKHUHYHU�SDUWLFXODU�IDOORXW�LV�DQWLFLSDWHG��DQG�ZKHUH�DLU�IORZ�LV�LQWURGXFHG�WR�WKH�
WUDQVSRUW�GXFW�PDQLIROG��

.� ([KDXVW�-RLQW�&RQVWUXFWLRQ�

$OO� MRLQW� FRQQHFWLRQV� ZKLFK� DUH� QRW� FRQWLQXRXV� ZHOGHG� VKDOO� EH� VXSSOLHG� ZLWK� D� WUDQVLWLRQ�
FRXSOLQJ� IURP� WKH� GRZQVWUHDP� HQG� RQO\��&RXSOLQJ� VKDOO� EH� IXOO\�ZHOGHG� DQG� VKDOO� SURYLGH� D�
ILWWLQJ�VL]H�SURMHFWLRQ�WR�ILW�LQVLGH�D�GRZQVWUHDP�ILWWLQJ�RU�DQRWKHU�GXFW�VHFWLRQ��&RXSOLQJV�VKDOO�
KDYH� D� WZR� LQFK� PLQLPXP� LQVHUWLRQ� OHQJWK� DQG� VKDOO� EH� �� JDXJH� QXPEHUV� �RQH� HYHQ� JDXJH�
QXPEHU�� KHDYLHU� WKDQ� WKH� GXFW� WR� ZKLFK� WKH\� DUH� FRQQHFWHG�� 7KLV� DORQJ� ZLWK� D� ���� KLJK�
WHPSHUDWXUH�VLOLFRQ�VHDO�ZLOO�FRQVWLWXWH�WKH�SULPDU\�PHFKDQLFDO�VHDO���

/� 'XFW�&RQYH\LQJ�9HORFLW\�

6KDOO� EH� D� PLQLPXP� RI� ����� �� ����� IHHW� �� PLQXWH� WUDQVSRUW� YHORFLW\� SHU� 80&� FRGH�� � 1R�
H[FHSWLRQV��

0� ([KDXVW�5DLQ�&DS�

6KDOO� EH�PDQXIDFWXUHG� LQ� DFFRUGDQFH�ZLWK�(3$�VWDQGDUG� IRU� IUHH�GUDIW� UDLQ� FDS� UHTXLUHPHQWV��
,QFOXGHG�DV�DQ�LQWULFDWH�SDUW�RI�WKLV�UDLQ�FDS�VKDOO�EH�D�EDFN�GUDIW�GDPSHU�WR�SURYLGH�SURWHFWLRQ�
IURP�UDLQ�DQG�RWKHU�LQFOHPHQW�ZHDWKHU��
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1� ([KDXVW�'XFW�3HQHWUDWLRQ�

,Q�DOO�FDVHV�ZKHQ�PDNLQJ�D�ZDOO�SHQHWUDWLRQ�LW�VKRXOG�EH�FOHDUO\�LQGLFDWHG�LQ�WKH�ELG�GUDZLQJ�DQG�
EH� DFFRPSOLVKHG�YLD�XVH�RI� D�SURIHVVLRQDO� FRUH�GULOOLQJ�PDFKLQH� LI� SRVVLEOH��7KH�FRUH�GULOOLQJ�
VKDOO�EH�SURSHUO\�VL]HG�WR�UHGXFH�WKH�GLDPHWHU�WR�WKH�VPDOOHVW�SRVVLEOH�VL]H��

��� &21752//(5�7<3(�

6KDOO� EH� PDQXIDFWXUHG� DQG� GHOLYHUHG� DV� DQ� 2SHUDWLQJ� 6\VWHP� 7KUHH� VHULHV� FRQWUROOHU�� DV�
PDQXIDFWXUHG�E\�3O\PR9HQW�&RUSRUDWLRQ�RU�DV�DQ�HTXDO�WR�WKH�VSHFLILFDWLRQV�WR�IROORZ��

$� &RQWUROOHU�/RJLF�

6KDOO� EH� GHVLJQHG� WR� VHQVH� WKH� RXWSXW� SUHVVXUH� ZKLFK� LV� QRUPDOO\� JHQHUDWHG� E\� DQ\� LQWHUQDO�
FRPEXVWLRQ�HQJLQH�GHVLJQHG�WR�SURSHO�DQ\�PRWRU�YHKLFOH��7KH�RSHUDWLQJ�ORJLF�VKDOO�EH�GHVLJQHG�
WR�FRPSOHWH� WKLV�F\FOH��DW�DQ\�SRLQW� LQ� WLPH��ZKHQ�D�FROOHFWLRQ�GHYLFH� LV�FRQQHFWHG� WR�D�PRWRU�
YHKLFOH¶V�H[KDXVW�WDLO�SLSH�DQG�DW�ZKLFK�WLPH�WKH�YHKLFOH�LV�PDQXDOO\�RU�DXWRPDWLFDOO\�HQHUJL]HG�
E\� WKH�RSHUDWRU��7KLV� FRQWUROOHU� VKDOO� LQ� WXUQ� DXWRPDWLFDOO\� VHQVH� WKH� HQJLQH¶V�RXWSXW�SUHVVXUH�
DQG� LQ� WXUQ� HQHUJL]H� WKH� HOHFWULFDO� FRQWDFWRUV�ZKLFK�ZLOO� SURYLGH�SURSHU� IXOO� ORDG�DPSHUDJH� WR�
WKH� H[KDXVW� V\VWHP�PRWRU�� 7KH� FRQWUROOHU� WKURXJK� WKH� XVH� RI� D� WKUHH�PLQXWH� DGMXVWDEOH� WLPHU�
VKDOO�NHHS�WKH�FRQWDFWRUV�HQHUJL]HG�IRU�WKH�WKUHH�PLQXWH�PLQLPXP�IL[HG�WLPH�

%� (OHFWULFDO�3URWHFWLRQ�

7R� SURWHFW� WKH� DSSDUDWXV� HOHFWULFDO� V\VWHP� IURP� DQ\� SRVVLEOH� GDPDJH�� WKH� V\VWHP� VKDOO� QRW�
LQFRUSRUDWH�DQ\�GHVLJQ�WKDW�UHTXLUHV�WKH�DSSDUDWXV�WR�EH�XWLOL]HG�DV�DQ�HOHFWULFDO�JURXQG����

&� &HUWLILFDWLRQ�$SSURYDOV�

(OHFWULFDO�FRQWUROOHU�RIIHUHG� WR� WKH�GHSDUWPHQW�VKDOO�EH�DSSURYHG�E\�8QGHUZULWHUV�/DERUDWRULHV�
�8/��DV�D�FRPSOHWH�HOHFWULFDO�V\VWHP�IRU�HQFORVHG�LQGXVWULDO�FRQWURO�SDQHOV��

'� 8/�5DWLQJ�

(OHFWULFDO� FRQWUROOHU� VKDOO� EH� 8/� OLVWHG�DSSURYHG� DQG� PDQXIDFWXUHG� LQ� DFFRUGDQFH� ZLWK�
8QGHUZULWHUV� /DERUDWRULHV� VWDQGDUG� 8/����� HQFORVHG� LQGXVWULDO� FRQWURO� SDQHOV�� 7KH� HOHFWULFDO�
WUROOH\�VKDOO�LQFOXGH�D�OLPLWHG�HQHUJ\�FRQWURO�FLUFXLW��

(� (OHFWULFDO�(QFORVXUH� �

6KDOO�EH�1(0$����UDWHG�DQG�8/�OLVWHG�DV�7\SH�����

)� (QFORVXUH�.H\ORFN�

6KDOO�EH�SURYLGHG�DQG�PRXQWHG�LQ�HOHFWULFDO�HQFORVXUH�WR�UHVWULFW�DFFHVV�WR�LQWHUQDO�FRPSRQHQWV�
RI�FRQWUROOHU�E\�RQO\�DXWKRUL]HG�HQWU\��

�

�
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*� (OHFWULFDO�&RQWDFWRUV�

6KDOO�EH�$OOHQ�%UDGOH\�LQGXVWULDO�HOHFWULFDO�FRQWDFWRUV�SURYLGHG�ZLWK�WKH�DSSURSULDWH�DGMXVWDEOH�
RYHUORDG� UHOD\V� WR� PHHW� WKH� SURSHU� IXOO� ORDG� DPSHUDJH� RI� PRWRU� LW� LV� GHVLJQHG� WR� FRQWURO��
&RQWDFWRU� VKDOO� FRQIRUP� WR� WKH� IROORZLQJ� VWDQGDUGV��%6�������9'(������ DQG�EH� DSSURYHG�E\�
8/�&HUWLILFDWLRQ�DV�DQ�DSSURYHG�FRPSRQHQW��

+� &RQWURO�7UDQVIRUPHU�

7R�EH�8/�OLVWHG�LQGXVWULDO�FRQWURO�FLUFXLW� WUDQVIRUPHU�ZLWK�SULPDU\�DQG�VHFRQGDU\�IXVH�EORFNV��
7UDQVIRUPHU� VKDOO� EH� SURYLGHG� ZLWK� PXOWLWDS� SULPDU\� ���9� WKURXJK� ���9�� $&�� DQG� ��9�
WKURXJK����9�VHFRQGDU\��

,� (OHFWULFDO�7LPHU�

6KDOO�EH�VROLG�VWDWH����PLQXWH�DGMXVWDEOH�WLPHU��2SHUDWLQJ�ORJLF�VKDOO�FRPSOHWH�WKLV�F\FOH��,QSXW�
YROWDJH� LV� DSSOLHG� WR� WKH� WLPHU� DW� DOO� WLPHV�� 8SRQ� FORVXUH� RI� D� QRUPDOO\� RSHQ� LVRODWHG� VWDUW�
VZLWFK��WKH�ORDG�HQHUJL]HV�DQG�UHPDLQV�HQHUJL]HG�DV�ORQJ�DV�WKH�VZLWFK�LV�FORVHG��:KHQ�WKH�VWDUW�
VZLWFK�RSHQV��WKH�WLPLQJ�F\FOH�VWDUWV��$W�WKH�HQG�RI�WKH�SUHVHQW�WLPH�GHOD\��WKH�ORDG�GH�HQHUJL]HV�
DQG�WKH�WLPHU�LV�UHDG\�IRU�D�QHZ�WLPLQJ�F\FOH��7LPHU�VKDOO�EH�8/�5HFRJQL]HG�FRPSRQHQW�XQGHU�
ILOH�QXPEHU�(�������

-� (QJLQH�6WDUW�6ZLWFK�

6WDUW�VZLWFK�VKDOO�EH�HQJLQH�SUHVVXUH�VHQVLQJ�W\SH�FDSDEOH�RI�UHFRJQL]LQJ�WKH�RXWSXW�SUHVVXUH�RI�
DQ\�W\SH�RI�PRWRU�YHKLFOH��(OHFWULFDO�FRQWDFW�VKDOO�EH�GU\�W\SH�RU�QRW�H[FHHG���9��

.� 3XVK�WR�6WRS�%XWWRQ�

6KDOO�EH�$OOHQ�%UDGOH\��RU�DSSURYHG�HTXDO��LOOXPLQDWHG�DPEHU�FRQWDFW�SXVK�EXWWRQ��7KLV�GHYLFH�
VKDOO�PHHW�8/�7\SH� �;� UDWLQJ�� ,QGLFDWRU� OLJKW�VWDUW� EXWWRQ� VKDOO� EH�PRXQWHG� RQ� WKH� HQFORVXUH�
FRYHU�DQG�EH�LGHQWLILHG�E\�HQJUDYHG�OHGJHU�SODWH��

/� :LULQJ�

:LULQJ� VKDOO� EH� UXQ� LQ� ZLUH� FKDQQHO� WR� DOORZ� IRU� HDVLHU� LGHQWLILFDWLRQ� RI� ZLULQJ� FLUFXLW� DQG�
DSSHDUDQFH�� $OO� ZLULQJ� FLUFXLWU\� VKDOO� PHHW� 8/� OLVWHG� IRU� SURSHU� EHQGLQJ� UDGLXVHV� DQG�
WHUPLQDWLRQV��

0� 7HUPLQDO�%ORFN�

6KDOO�EH�����9��8/�UDWHG��UHFRJQL]HG�DQG�VKDOO�SURYLGH�LQGLYLGXDO�FRQQHFWLRQ�SRLQWV�IRU�UHPRWH�
FRQWUROV��SRZHU�DQG�PRWRU�FRQQHFWLRQV��

1� :LULQJ�,GHQWLILFDWLRQ�

6KDOO� EH� FRPSXWHU� JHQHUDWHG� DQG� LGHQWLI\� DOO� WHUPLQDOV�� IXVHV�� FRQWDFWRUV�� RQ� ERWK� VXSSO\� DQG�
WHUPLQDWLRQ�SRLQWV��

�
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2� /$%(/,1*�

6KDOO�EH�SURYLGHG�DQG�VHFXUHG�SHUPDQHQWO\�WR�WKH�H[WHULRU�RI�HOHFWULFDO�FRQWUROOHU��LQGLFDWLQJ�WKH�
PDQXIDFWXUHU�� KLV� DGGUHVV� DQG� WHOHSKRQH�QXPEHU�� �7KH�FRYHU� VKDOO� DOVR�KDYH� XVHU� LQVWUXFWLRQV�
DQG�DQ\�ZDUQLQJV�RU�FDXWLRQV�UHTXLUHG�E\�8QGHUZULWHU�/DERUDWRULHV��

3� (/(&75,&$/�:,5,1*�6&+(0$7,&�

:LULQJ�VFKHPDWLF�VKDOO�EH�SURYLGHG�ZLWK�HDFK�HOHFWULFDO�FRQWURO�ER[�VXSSOLHG��:LULQJ�VFKHPDWLF�
VKDOO�VKRZ�LQWHUQDO�FLUFXLWU\�DV�ZHOO�DV�DOO�SULPDU\�DQG�VHFRQGDU\�FRQQHFWLRQV�WR�WKH�FRQWUROOHU��
7KLV�VFKHPDWLF�VKDOO�EH�SURYLGHG�DV�D�³'´�SULQW�GUDZLQJ�WR�WKH�GHSDUWPHQW��

4� (/(&75,&$/�,17(5)(5(1&(�

(HFWULFDO� FRQWUROOHU� VKDOO� QRW� XWLOL]H� RU� SURGXFHV� HOHFWULFDO� IUHTXHQF\� WUDQVPLVVLRQ� RU� DQ\�
SRVVLELOLW\�RI�HOHFWULFDO�EDFNIHHG�ZKLFK�PD\�LQWHUIHUH�ZLWK�D�FHQWUDO�VHUYLFHV�FRPPXQLFDWLRQ�RU�
RQERDUG�YHKLFOH�FRPSXWHU�ORJLF�RU�QDYLJDWLRQDO�HTXLSPHQW��

3$57�����(;(&87,21�

��� ,167$//$7,21�

$� 6HFXUH� URRI�PRXQWHG� IDQV� WR� URRI� UDLOLQJ� ZLWK� FDGPLXP�SODWHG� KDUGZDUH� DQG� IODVK� DV� SHU�
URRILQJ�PDQXIDFWXUHUV� UHTXLUHPHQWV�� �3URYLGH� UDLOLQJ�ZLWK� VWDQFKLRQ�SRVWV� DWWDFKHG� WR�SLWFKHG�
URRI�VWUXFWXUH�DQG�UDLOLQJV�IRU�D�OHYHO�LQVWDOODWLRQ��

%� 6XSSRUW� VXVSHQGHG� XQLWV� IURP� VWUXFWXUH� XVLQJ� WKUHDGHG� VWHHO� URGV� DQG� VSHFLILHG� YLEUDWLRQ�
LVRODWRUV���9LEUDWLRQ�FRQWURO�GHYLFHV�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�&RQWUROV�IRU�
+9$&�3LSLQJ�DQG�(TXLSPHQW���

&� ,QVWDOO�XQLWV�ZLWK�FOHDUDQFHV�IRU�VHUYLFH�DQG�PDLQWHQDQFH��

'� /DEHO� XQLWV� DFFRUGLQJ� WR� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �,GHQWLILFDWLRQ� IRU�
+9$&�3LSLQJ�DQG�(TXLSPHQW���

��� &211(&7,216�

$� ,QVWDOO�GXFWV�DGMDFHQW�WR�SRZHU�YHQWLODWRUV�WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

%� *URXQG� HTXLSPHQW� DFFRUGLQJ� WR� 'LYLVLRQ���� 6HFWLRQ� �*URXQGLQJ� DQG� %RQGLQJ� IRU� (OHFWULFDO�
6\VWHPV���

&� &RQQHFW�ZLULQJ� DFFRUGLQJ� WR�'LYLVLRQ����6HFWLRQ� �/RZ�9ROWDJH�(OHFWULFDO� 3RZHU�&RQGXFWRUV�
DQG�&DEOHV���
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$� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

%� 7HVWV�DQG�,QVSHFWLRQV��

�� 9HULI\�WKDW�VKLSSLQJ��EORFNLQJ��DQG�EUDFLQJ�DUH�UHPRYHG��
�� 9HULI\� WKDW�XQLW� LV� VHFXUH�RQ�PRXQWLQJV� DQG�VXSSRUWLQJ�GHYLFHV� DQG� WKDW� FRQQHFWLRQV� WR�

GXFWV� DQG� HOHFWULFDO� FRPSRQHQWV� DUH� FRPSOHWH�� � 9HULI\� WKDW� SURSHU� WKHUPDO�RYHUORDG�
SURWHFWLRQ�LV�LQVWDOOHG�LQ�PRWRUV��VWDUWHUV��DQG�GLVFRQQHFW�VZLWFKHV��

�� 9HULI\�WKDW�FOHDQLQJ�DQG�DGMXVWLQJ�DUH�FRPSOHWH��
�� 'LVFRQQHFW� IDQ�GULYH�IURP�PRWRU��YHULI\�SURSHU�PRWRU�URWDWLRQ�GLUHFWLRQ��DQG�YHULI\�IDQ�

ZKHHO�IUHH�URWDWLRQ�DQG�VPRRWK�EHDULQJ�RSHUDWLRQ���5HFRQQHFW�IDQ�GULYH�V\VWHP��DOLJQ�DQG�
DGMXVW�EHOWV��DQG�LQVWDOO�EHOW�JXDUGV��

�� $GMXVW�EHOW�WHQVLRQ��
�� $GMXVW�GDPSHU�OLQNDJHV�IRU�SURSHU�GDPSHU�RSHUDWLRQ��
�� 9HULI\�OXEULFDWLRQ�IRU�EHDULQJV�DQG�RWKHU�PRYLQJ�SDUWV��
�� 9HULI\� WKDW� PDQXDO� DQG� DXWRPDWLF� YROXPH� FRQWURO� DQG� ILUH� DQG� VPRNH� GDPSHUV� LQ�

FRQQHFWHG�GXFWZRUN�V\VWHPV�DUH�LQ�IXOO\�RSHQ�SRVLWLRQ��
�� 'LVDEOH� DXWRPDWLF� WHPSHUDWXUH�FRQWURO� RSHUDWRUV�� HQHUJL]H� PRWRU� DQG� DGMXVW� IDQ� WR�

LQGLFDWHG�USP��DQG�PHDVXUH�DQG�UHFRUG�PRWRU�YROWDJH�DQG�DPSHUDJH��
��� 6KXW�XQLW�GRZQ�DQG�UHFRQQHFW�DXWRPDWLF�WHPSHUDWXUH�FRQWURO�RSHUDWRUV��
��� 5HPRYH�DQG�UHSODFH�PDOIXQFWLRQLQJ�XQLWV�DQG�UHWHVW�DV�VSHFLILHG�DERYH��

&� 7HVW� DQG� DGMXVW� FRQWUROV� DQG� VDIHWLHV�� � 5HSODFH� GDPDJHG� DQG� PDOIXQFWLRQLQJ� FRQWUROV� DQG�
HTXLSPHQW��

'� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

��� $'-867,1*�

$� $GMXVW�GDPSHU�OLQNDJHV�IRU�SURSHU�GDPSHU�RSHUDWLRQ��

%� $GMXVW�EHOW�WHQVLRQ��

&� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �7HVWLQJ�� $GMXVWLQJ�� DQG� %DODQFLQJ� IRU�
+9$&��IRU�WHVWLQJ��DGMXVWLQJ��DQG�EDODQFLQJ�SURFHGXUHV��

'� 5HSODFH�IDQ�DQG�PRWRU�SXOOH\V�DV�UHTXLUHG�WR�DFKLHYH�GHVLJQ�DLUIORZ��

(� /XEULFDWH�EHDULQJV��

(1'�2)�6(&7,21��������
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6(&7,21��������±�6,1*/(�'8&7�7(50,1$/�81,76�

3$57���²�*(1(5$/�

���� 6<67(0�'(6&5,37,21�

$� &DUULHU�0RGHO�1XPEHU�����('��%$&QHW�9$9�(OHFWURQLF�&RQWUROV��RU�DSSURYHG�HTXDO��

%� )DFWRU\�DVVHPEOHG�� H[WHUQDOO\� SRZHUHG�� YDULDEOH� DLU� YROXPH� FRQWURO� WHUPLQDO�� 8QLW� VKDOO� EH�
FRPSOHWH�ZLWK�D�GDPSHU�DVVHPEO\�� IORZ�VHQVRU��H[WHUQDOO\�PRXQWHG�YROXPH�FRQWUROOHU��FROODUV�
IRU� GXFW� FRQQHFWLRQ�� DQG� DOO� UHTXLUHG� IHDWXUHV�� &RQWURO� ER[� VKDOO� EH� FOHDUO\� PDUNHG� ZLWK� DQ�
LGHQWLILFDWLRQ�ODEHO�WKDW�OLVWV�VXFK�LQIRUPDWLRQ�DV�QRPLQDO�FIP��PD[LPXP�DQG�PLQLPXP�DLUIORZ�
OLPLWV��FRLO�W\SH�DQG�FRLO�KDQG��ZKHUH�DSSOLFDEOH��

���� 48$/,7<�$6685$1&(�

$�� ,QVXODWLRQ�VKDOO�PHHW�1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��1)3$����$�UHTXLUHPHQWV�IRU�IODPH�
VSUHDG� DQG� VPRNH� JHQHUDWLRQ� DQG� 8QGHUZULWHUV� /DERUDWRU\� �8/�� ���� UHTXLUHPHQWV� IRU� DQWL�
HURVLRQ��FRUURVLRQ��DQG�IXQJXV�SURSHUWLHV��

%�� (OHFWULF� KHDWLQJ� FRLOV��ZKHQ� VSHFLILHG�� VKDOO� EH�8/�RU�(QJLQHHULQJ�7HVWLQJ�/DERUDWRU\� �(7/��
OLVWHG�DQG�GHVLJQHG�WR�FRPSO\�ZLWK�8/�6WDQGDUG�������

&�� 6RXQG� SRZHU� OHYHOV� VKDOO� EH� $LU�&RQGLWLRQLQJ�� +HDWLQJ�� DQG� 5HIULJHUDWLRQ� ,QVWLWXWH� �$+5,��
FHUWLILHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�$+5,������

3$57���²�352'8&76�

���� (48,30(17�

$�� *HQHUDO��

�� )DFWRU\�DVVHPEOHG��H[WHUQDOO\�SRZHUHG��YDULDEOH�DLU�YROXPH�FRQWURO�WHUPLQDO��8QLW�VKDOO�
EH�FRPSOHWH�ZLWK�D�GDPSHU�DVVHPEO\��IORZ�VHQVRU��H[WHUQDOO\�PRXQWHG�YROXPH�FRQWUROOHU��
FROODUV�IRU�GXFW�FRQQHFWLRQ�DQG�DOO�UHTXLUHG�IHDWXUHV��&RQWURO�ER[�VKDOO�EH�FOHDUO\�PDUNHG�
ZLWK� DQ� LGHQWLILFDWLRQ� ODEHO� WKDW� OLVWV� VXFK� LQIRUPDWLRQ� DV� QRPLQDO� FIP��PD[LPXP� DQG�
PLQLPXP�DLUIORZ�OLPLWV��FRLO�W\SH�DQG�FRLO�KDQG��EDODQFLQJ�FKDUW��DQG�WDJJLQJ�GDWD��ZKHUH�
DSSOLFDEOH��

%�� 8QLW�&DELQHW��

�� &RQVWUXFWHG� RI� ���JDJH� JDOYDQL]HG� VWHHO� ZLWK� URXQG� RU� UHFWDQJXODU� LQOHW� FROODU� DQG�
UHFWDQJXODU�GLVFKDUJH�ZLWK� VOLS� DQG�GULYH� FRQQHFWLRQ��$OO� SULPDU\�DLU� LQOHW� FROODUV� VKDOO�
DFFRPPRGDWH�VWDQGDUG�IOH[�GXFW�VL]HV�

&�� ,QVXODWLRQ��
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��� 2SWLRQDO�,QVXODWLRQ��

D�� ��LQ��7+,&.� ,168/$7,21�� 8QLW� FDVLQJ� VKDOO� EH� OLQHG� ZLWK� GXDO�GHQVLW\�� ��LQ��
WKLFN��ò�OE�GHQVLW\�ILEHUJODVV�LQVXODWLRQ�WKDW�PHHWV�8/�����DQG�1)3$���$��

'�� 'DPSHU�$VVHPEO\��

�� 7KH�FRQWURO�DLU�GDPSHU�DVVHPEO\�VKDOO�EH�FRQVWUXFWHG�RI�KHDY\�JDJH�JDOYDQL]HG�VWHHO�ZLWK�
ò�LQ��VROLG�VKDIW�URWDWLQJ�LQ�'HOULQ��EHDULQJV��'DPSHU�VKDIW�VKDOO�EH�PDUNHG�RQ�WKH�HQG�WR�
LQGLFDWH� GDPSHU� SRVLWLRQ�� 'DPSHU� EODGH� VKDOO� LQFRUSRUDWH� D� IOH[LEOH� JDVNHW� IRU� WLJKW�
DLUIORZ�VKXWRII�DQG�RSHUDWH�RYHU�D�IXOO����GHJUHHV��

(�� &RQWUROV��

��� 8QLWV� VKDOO� KDYH�SUHVVXUH�LQGHSHQGHQW� DQDORJ��RU� FRPPXQLFDWLQJ�FRQWUROV�� DV� VSHFLILHG��
FDSDEOH�RI�PDLQWDLQLQJ�UHTXLUHG�DLUIORZ�VHW�SRLQWV�����RI�WKH�XQLW¶V�FDSDFLW\�DW�DQ\�LQOHW�
SUHVVXUH�XS�WR���LQ��ZJ��7KH�FRQWUROOHUV�VKDOO�EH�FDSDEOH�RI�UHVHWWLQJ�EHWZHHQ�IDFWRU\�RU�
ILHOG�VHW�PD[LPXP�DQG�PLQLPXP��!����ISP�LQOHW�GXFW�YHORFLW\��VHW�SRLQWV�WR�VDWLVI\�WKH�
URRP�WKHUPRVWDW�GHPDQG��

��� 7KH�XQLW�VKDOO�EH�HTXLSSHG�ZLWK�DQ�DPSOLILHG�IORZ�SUREH�ORFDWHG�LQ�WKH�XQLW�LQOHW��$LU�IORZ�
IRU� WKH�SUHVVXUH� LQGHSHQGHQW� FRQWUROOHU� �VXSSOLHG�E\�RWKHUV�� VKDOO� EH�GHWHUPLQHG�ZLWK� D�
IDFWRU\�VXSSOLHG� ���SRLQW� WRWDO� SUHVVXUH�� FHQWHU�DYHUDJLQJ� FURVV� IORZ� VHQVRU�� KDYLQJ� D�
PDJQLILFDWLRQ�UHVXOWLQJ�LQ�QR�JUHDWHU�WKDQ������ISP�DW���LQ��GHYHORSHG�VLJQDO��

)�� 6SHFLDO�)HDWXUHV��

��� (OHFWULF�+HDWLQJ�&RLO��

(OHFWULF�FRLOV�VKDOO�EH�VXSSOLHG�E\�WKH�WHUPLQDO�XQLW�PDQXIDFWXUHU�DQG�VKDOO�EH�8/�OLVWHG��
&RQVWUXFW� FRLO� FDVLQJ� ZLWK� PLQLPXP� RI� ���JDJH� ]LQF�FRDWHG� VWHHO�� (OHPHQWV� VKDOO� EH�
QLFNHO�FKURPH� DQG� VXSSRUWHG� E\� FHUDPLF� LVRODWRUV�� 7KH� LQWHJUDO� FRQWURO� SDQHO� VKDOO� EH�
KRXVHG�LQ�D�1(0$��1DWLRQDO�(OHFWULFDO�0DQXIDFWXUHUV����HQFORVXUH��ZLWK�DFFHVV�GRRU�WR�
DOO� FRQWUROV� DQG� VDIHW\� GHYLFHV�� (OHFWULF� FRLOV� VKDOO� FRQWDLQ� D� SULPDU\� DXWRPDWLF� UHVHW�
WKHUPDO�FXWRXW�DQG�GLIIHUHQWLDO�SUHVVXUH�DLUIORZ�VZLWFK�IRU�SURRI�RI�DLUIORZ��+HDWHUV�VKDOO���

D�� %H� GHVLJQHG� IRU� WKH� FDSDFLW\�� HOHFWULFDO� FKDUDFWHULVWLFV� DQG� VWHSV� RI� FRQWURO� DV�
VKRZQ�RQ�WKH�HTXLSPHQW�VFKHGXOH�

E�� +DYH� RSHQ�FRLO� FRQVWUXFWLRQ�ZLWK� ����QLFNHO�� ����FKURPLXP�ZLUH� VXSSRUWHG� LQ�
IUHH�IORDWLQJ� FHUDPLF� EXVKLQJV�� &RLO� IUDPH� VKDOO� EH� FRQVWUXFWHG� RI� FRUURVLRQ�
UHVLVWDQW�VWHHO��

F�� %H�IDFWRU\�ZLUHG�DQG�LQFOXGH�DOO�OLPLW�VZLWFKHV��

G�� +DYH� HOHFWULF� FRLOV� WKDW� VKDOO� LQFOXGH� IXVHG� RU� QRQ�IXVHG� GRRU� LQWHUORFNLQJ�
GLVFRQQHFW� VZLWFK�� DOWHUQDWLQJ� FXUUHQW� �$&�� VROLG� VWDWH� UHOD\V� �665V�� IRU� VLOHQW�
RSHUDWLRQ��IXVH�EORFN��GXVW�WLJKW�HQFORVXUH�FRQVWUXFWLRQ��DOO�PRXQWHG�DQG�RU�ZLUHG�
ZLWKLQ�WKH�FRQWURO�HQFORVXUH��

H�� +DYH�DQ�665�SURSRUWLRQDO�FRQWURO�RI�HOHFWULF�KHDW�WKDW�VKDOO�PHHW�WKH�UHTXLUHPHQWV�
RI� $6+5$(� �$PHULFDQ� 6RFLHW\� RI� +HDWLQJ�� 5HIULJHUDWLQJ� DQG� $LU�&RQGLWLRQLQJ�
(QJLQHHUV��6WDQGDUG�����$GGHQGD�1��

I�� +DYH�DQ�665�SURSRUWLRQDO�HOHFWURQLF�FRQWUROOHG�HOHFWULF�KHDWHU�ZLWK�FRQWURO�RI�WKH�
OHDYLQJ�DLU�WHPSHUDWXUH�OLPLWLQJ�WKH�XQLW�GLVFKDUJH�WHPSHUDWXUH�WR�D�VHW�YDOXH��
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� %$&QHW� LV� D� UHJLVWHUHG� WUDGHPDUN� RI� $6+5$(� �$PHULFDQ� 6RFLHW\� RI� +HDWLQJ��
5HIULJHUDWLQJ��DQG�$LU�&RQGLWLRQLQJ�(QJLQHHUV���

(1'�2)�6(&7,21��������
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6(&7,21��������±�6,1*/(�'8&7�7(50,1$/�81,76�

3$57���²�*(1(5$/�

���� 6<67(0�'(6&5,37,21�

$� %DVLV� RI� 'HVLJQ� 3URGXFW�� � &DUULHU� 0RGHO� 1XPEHU�� � ��('� ZLWK� %$&QHW� 9$9� (OHFWURQLF�
&RQWUROV��RU�HTXDO�SURGXFW�E\�7UDQH��-&,��7LWXV��7XWWOH�	�%DLOH\��$QHPRVWDW��RU�DSSURYHG�HTXDO��

%� )DFWRU\�DVVHPEOHG�� H[WHUQDOO\� SRZHUHG�� YDULDEOH� DLU� YROXPH� FRQWURO� WHUPLQDO�� 8QLW� VKDOO� EH�
FRPSOHWH�ZLWK�D�GDPSHU�DVVHPEO\�� IORZ�VHQVRU��H[WHUQDOO\�PRXQWHG�YROXPH�FRQWUROOHU��FROODUV�
IRU� GXFW� FRQQHFWLRQ�� DQG� DOO� UHTXLUHG� IHDWXUHV�� &RQWURO� ER[� VKDOO� EH� FOHDUO\� PDUNHG� ZLWK� DQ�
LGHQWLILFDWLRQ�ODEHO�WKDW�OLVWV�VXFK�LQIRUPDWLRQ�DV�QRPLQDO�FIP��PD[LPXP�DQG�PLQLPXP�DLUIORZ�
OLPLWV��FRLO�W\SH�DQG�FRLO�KDQG��ZKHUH�DSSOLFDEOH��

���� 48$/,7<�$6685$1&(�

$�� ,QVXODWLRQ�VKDOO�PHHW�1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��1)3$����$�UHTXLUHPHQWV�IRU�IODPH�
VSUHDG� DQG� VPRNH� JHQHUDWLRQ� DQG� 8QGHUZULWHUV� /DERUDWRU\� �8/�� ���� UHTXLUHPHQWV� IRU� DQWL�
HURVLRQ��FRUURVLRQ��DQG�IXQJXV�SURSHUWLHV��

%�� (OHFWULF� KHDWLQJ� FRLOV��ZKHQ� VSHFLILHG�� VKDOO� EH�8/� RU� (QJLQHHULQJ�7HVWLQJ�/DERUDWRU\� �(7/��
OLVWHG�DQG�GHVLJQHG�WR�FRPSO\�ZLWK�8/�6WDQGDUG�������

&�� 6RXQG� SRZHU� OHYHOV� VKDOO� EH� $LU�&RQGLWLRQLQJ�� +HDWLQJ�� DQG� 5HIULJHUDWLRQ� ,QVWLWXWH� �$+5,��
FHUWLILHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�$+5,������

3$57���²�352'8&76�

���� (48,30(17�

$�� *HQHUDO��

�� )DFWRU\�DVVHPEOHG�� H[WHUQDOO\�SRZHUHG��YDULDEOH� DLU� YROXPH�FRQWURO� WHUPLQDO��8QLW� VKDOO�
EH�FRPSOHWH�ZLWK�D�GDPSHU�DVVHPEO\��IORZ�VHQVRU��H[WHUQDOO\�PRXQWHG�YROXPH�FRQWUROOHU��
FROODUV�IRU�GXFW�FRQQHFWLRQ�DQG�DOO�UHTXLUHG�IHDWXUHV��&RQWURO�ER[�VKDOO�EH�FOHDUO\�PDUNHG�
ZLWK� DQ� LGHQWLILFDWLRQ� ODEHO� WKDW� OLVWV� VXFK� LQIRUPDWLRQ� DV� QRPLQDO� FIP��PD[LPXP� DQG�
PLQLPXP�DLUIORZ�OLPLWV��FRLO�W\SH�DQG�FRLO�KDQG��EDODQFLQJ�FKDUW��DQG�WDJJLQJ�GDWD��ZKHUH�
DSSOLFDEOH��

%�� 8QLW�&DELQHW��

�� &RQVWUXFWHG� RI� ���JDJH� JDOYDQL]HG� VWHHO� ZLWK� URXQG� RU� UHFWDQJXODU� LQOHW� FROODU��
UHFWDQJXODU� GLVFKDUJH� ZLWK� VOLS� DQG� GULYH� FRQQHFWLRQ�� DQG� VHDOHG� MRLQWV� DQG� VHDPV�� $OO�
SULPDU\�DLU�LQOHW�FROODUV�VKDOO�DFFRPPRGDWH�VWDQGDUG�IOH[�GXFW�VL]HV�

�
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&�� ,QVXODWLRQ��

��� 8QLW� FDVLQJ� VKDOO� EH� OLQHG� ZLWK� FORVHG� FHOOXODU�� ��LQ�� WKLFN�� ò�OE� GHQVLW\� ILEHUJODVV�
LQVXODWLRQ�ZLWK������� IODPH� VSUHDG�DQG�VPRNH�GHYHORSPHQW� UDWLQJV�� DQG�PHHWV�8/�����
DQG�1)3$���$��

'�� 'DPSHU�$VVHPEO\��

�� 7KH�FRQWURO�DLU�GDPSHU�DVVHPEO\�VKDOO�EH�FRQVWUXFWHG�RI�KHDY\�JDJH�JDOYDQL]HG�VWHHO�ZLWK�
ò�LQ��VROLG�VKDIW�URWDWLQJ�LQ�'HOULQ��EHDULQJV��'DPSHU�VKDIW�VKDOO�EH�PDUNHG�RQ�WKH�HQG�WR�
LQGLFDWH� GDPSHU� SRVLWLRQ�� 'DPSHU� EODGH� VKDOO� LQFRUSRUDWH� D� IOH[LEOH� JDVNHW� IRU� WLJKW�
DLUIORZ�VKXWRII�DQG�RSHUDWH�RYHU�D�IXOO����GHJUHHV��

(�� &RQWUROV��

��� 8QLWV� VKDOO� KDYH� HOHFWURQLFDOO\� DFWXDWHG� %$&QHW� FRQWUROOHU�� SUHVVXUH�LQGHSHQGHQW�
FRPPXQLFDWLQJ�FRQWUROV�� FDSDEOH�RI�PDLQWDLQLQJ� UHTXLUHG�DLUIORZ�VHW�SRLQWV�����RI� WKH�
XQLW¶V� FDSDFLW\� DW� DQ\� LQOHW� SUHVVXUH�XS� WR��� LQ��ZJ��7KH�FRQWUROOHUV� VKDOO�EH� FDSDEOH�RI�
UHVHWWLQJ� EHWZHHQ� IDFWRU\� RU� ILHOG�VHW� PD[LPXP� DQG� PLQLPXP� �!���� ISP� LQOHW� GXFW�
YHORFLW\��VHW�SRLQWV�WR�VDWLVI\�WKH�VSDFH�VHQVRU�GHPDQG��

��� 7KH�XQLW�VKDOO�EH�HTXLSSHG�ZLWK�DQ�DPSOLILHG�IORZ�SUREH�ORFDWHG�LQ�WKH�XQLW�LQOHW��$LU�IORZ�
IRU� WKH�SUHVVXUH� LQGHSHQGHQW� FRQWUROOHU� VKDOO� EH�GHWHUPLQHG�ZLWK� D� IDFWRU\�VXSSOLHG����
SRLQW�WRWDO�SUHVVXUH��FHQWHU�DYHUDJLQJ�FURVV�IORZ�VHQVRU��KDYLQJ�D�PDJQLILFDWLRQ�UHVXOWLQJ�
LQ�QR�JUHDWHU�WKDQ������ISP�DW���LQ��GHYHORSHG�VLJQDO��

��� 5HIHU�WR�6HFWLRQ��������IRU�FRQWURO�VHTXHQFH��VHQVRU�UHTXLUHPHQWV�DQG�%06�LQWHUIDFH��

)�� 5HTXLUHG�$FFHVVRULHV��

��� (OHFWULF�+HDWLQJ�&RLO��

(OHFWULF�FRLOV�VKDOO�EH�VXSSOLHG�E\�WKH�WHUPLQDO�XQLW�PDQXIDFWXUHU�DQG�VKDOO�EH�8/�OLVWHG��
&RQVWUXFW� FRLO� FDVLQJ� ZLWK� PLQLPXP� RI� ���JDJH� ]LQF�FRDWHG� VWHHO�� (OHPHQWV� VKDOO� EH�
QLFNHO�FKURPH� DQG� VXSSRUWHG� E\� FHUDPLF� LVRODWRUV�� 7KH� LQWHJUDO� FRQWURO� SDQHO� VKDOO� EH�
KRXVHG�LQ�D�1(0$��1DWLRQDO�(OHFWULFDO�0DQXIDFWXUHUV����HQFORVXUH��ZLWK�DFFHVV�GRRU�WR�
DOO� FRQWUROV� DQG� VDIHW\� GHYLFHV�� (OHFWULF� FRLOV� VKDOO� FRQWDLQ� D� SULPDU\� DXWRPDWLF� UHVHW�
WKHUPDO�FXWRXW�DQG�GLIIHUHQWLDO�SUHVVXUH�DLUIORZ�VZLWFK�IRU�SURRI�RI�DLUIORZ��+HDWHUV�VKDOO���

D�� %H� GHVLJQHG� IRU� WKH� FDSDFLW\�� HOHFWULFDO� FKDUDFWHULVWLFV� DQG� VWHSV� RI� FRQWURO� DV�
VKRZQ�RQ�WKH�HTXLSPHQW�VFKHGXOH�

E�� +DYH� RSHQ� FRLO� FRQVWUXFWLRQ�ZLWK� ����QLFNHO�� ���� FKURPLXP�ZLUH� VXSSRUWHG� LQ�
IUHH�IORDWLQJ� FHUDPLF� EXVKLQJV�� &RLO� IUDPH� VKDOO� EH� FRQVWUXFWHG� RI� FRUURVLRQ�
UHVLVWDQW�VWHHO��

F�� %H�IDFWRU\�ZLUHG�DQG�LQFOXGH�DOO�OLPLW�VZLWFKHV��

G�� +DYH� HOHFWULF� FRLOV� WKDW� VKDOO� LQFOXGH� IXVHG� RU� QRQ�IXVHG� GRRU� LQWHUORFNLQJ�
GLVFRQQHFW� VZLWFK�� DOWHUQDWLQJ� FXUUHQW� �$&�� VROLG� VWDWH� UHOD\V� �665V�� IRU� VLOHQW�
RSHUDWLRQ�� IXVH�EORFN��GXVW� WLJKW�HQFORVXUH�FRQVWUXFWLRQ��DOO�PRXQWHG�DQG�RU�ZLUHG�
ZLWKLQ�WKH�FRQWURO�HQFORVXUH��

H�� +DYH�DQ�665�SURSRUWLRQDO�FRQWURO�RI�HOHFWULF�KHDW�WKDW�VKDOO�PHHW�WKH�UHTXLUHPHQWV�
RI� $6+5$(� �$PHULFDQ� 6RFLHW\� RI� +HDWLQJ�� 5HIULJHUDWLQJ� DQG�$LU�&RQGLWLRQLQJ�
(QJLQHHUV��6WDQGDUG�����$GGHQGD�1��
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I�� +DYH�DQ�665�SURSRUWLRQDO�HOHFWURQLF�FRQWUROOHG�HOHFWULF�KHDWHU�ZLWK�FRQWURO�RI�WKH�
OHDYLQJ�DLU�WHPSHUDWXUH�OLPLWLQJ�WKH�XQLW�GLVFKDUJH�WHPSHUDWXUH�WR�D�VHW�YDOXH��

J�� 'RXEOH�ZDOO����LQFK�[���LQFK�PLQLPXP��DFFHVV�GRRU�RQ�LQOHW�DQG�RXWOHW�VLGH�RI�FRLO��

� %$&QHW� LV� D� UHJLVWHUHG� WUDGHPDUN� RI� $6+5$(� �$PHULFDQ� 6RFLHW\� RI� +HDWLQJ��
5HIULJHUDWLQJ��DQG�$LU�&RQGLWLRQLQJ�(QJLQHHUV���

(1'�2)�6(&7,21��������
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6(&7,21����������',))86(56��5(*,67(56��$1'�*5,//(6�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� 'LIIXVHUV��
�� 5HJLVWHUV�DQG�JULOOHV��

%� 5HODWHG�6HFWLRQV��

�� 'LYLVLRQ���� 6HFWLRQ� �$LU� 'XFW� $FFHVVRULHV�� IRU� ILUH� DQG� YROXPH�FRQWURO� GDPSHUV� QRW�
LQWHJUDO�WR�GLIIXVHUV��UHJLVWHUV��DQG�JULOOHV��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��LQFOXGH�WKH�IROORZLQJ��

�� 'DWD� 6KHHW�� � ,QGLFDWH� PDWHULDOV� RI� FRQVWUXFWLRQ�� ILQLVK�� DQG� PRXQWLQJ� GHWDLOV�� DQG�
SHUIRUPDQFH�GDWD�LQFOXGLQJ�WKURZ�DQG�GURS��VWDWLF�SUHVVXUH�GURS��DQG�QRLVH�UDWLQJV��

�� 'LIIXVHU�� 5HJLVWHU�� DQG� *ULOOH� 6FKHGXOH�� � ,QGLFDWH� GUDZLQJ� GHVLJQDWLRQ�� URRP� ORFDWLRQ��
TXDQWLW\��PRGHO�QXPEHU��VL]H��DQG�DFFHVVRULHV�IXUQLVKHG��

%� 6DPSOHV���)RU�HDFK�H[SRVHG�SURGXFW�DQG�IRU�HDFK�FRORU�DQG�WH[WXUH�VSHFLILHG��

3$57�����352'8&76�

��� &(,/,1*�',))86(56�

$� /RXYHU�)DFH�'LIIXVHU��
�
�� 0DQXIDFWXUHU�� �6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�E\�RQH�RI�WKH�

IROORZLQJ��
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D� 7LWXV�±�%DVLV�RI�'HVLJQ��
E� 7XWWOH�	�%DLOH\��
F� 3ULFH�,QGXVWULHV��
G� $QHPRVWDW�3URGXFWV��D�0HVWHN�FRPSDQ\��
H� 2U�DSSURYHG�HTXDO��

�� 'HYLFHV�VKDOO�EH�VSHFLILFDOO\�GHVLJQHG�IRU�YDULDEOH�DLU�YROXPH�IORZV��
�� 0DWHULDO���6WHHO��
�� )LQLVK���%DNHG�HQDPHO��FRORU�VHOHFWHG�E\�$UFKLWHFW��
�� )DFH� 6L]H�� � ��[��� IDFH� IRU�ZKHQ�PRXQWHG� LQ� OD\�LQ�7�EDU� FHLOLQJV�� RWKHUZLVH� IDFH� VL]H�

VKDOO�EH�JRYHUQHG�E\�QHFN�GLPHQVLRQV��
�� 0RXQWLQJ�� � /D\�LQ� VW\OH� IRU� PRXQWLQJ� LQ� 7�EDU� FHLOLQJV�� VXUIDFH� PRXQWHG� IRU� RWKHU�

DSSOLFDWLRQV��
�� 3DWWHUQ���$GMXVWDEOH�FRUH�VW\OH��
�� 'DPSHUV���5DGLDO�RSSRVHG�EODGH��
�� $FFHVVRULHV��

D� 6TXDUH�RU�URXQG�QHFN��DV�LQGLFDWHG�RQ�GUDZLQJV��
E� $GMXVWDEOH�SDWWHUQ�YDQHV��
F� 7KURZ�UHGXFLQJ�YDQHV��
G� 3ODVWHU�ULQJ��ZKHUH�DSSOLFDEOH��
H� 6DIHW\�FKDLQ�DQG�ZLUH�JXDUG��IRU�J\PQDVLXPV�DQG�PXOWLSXUSRVH�URRPV��

��� 5(*,67(56�$1'�*5,//(6�

$� $GMXVWDEOH�%DU�5HJLVWHU��
�

�� 0DQXIDFWXUHU�� �6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�E\�RQH�RI�WKH�
IROORZLQJ��

�
D� 7LWXV�±�%DVLV�RI�'HVLJQ��
E� 7XWWOH�	�%DLOH\��
F� 3ULFH�,QGXVWULHV��
G� $QHPRVWDW�3URGXFWV��D�0HVWHN�FRPSDQ\��
H� 2U�DSSURYHG�HTXDO��

�� 0DWHULDO���6WHHO��
�� )LQLVK��%DNHG�HQDPHO��FRORU�VHOHFWHG�E\�$UFKLWHFW��
�� )DFH�%ODGH�$UUDQJHPHQW���+RUL]RQWDO�VSDFHG�����LQFK�DSDUW��
�� &RUH�&RQVWUXFWLRQ���,QWHJUDO��
�� 5HDU�%ODGH�$UUDQJHPHQW���9HUWLFDO�VSDFHG�����LQFK�DSDUW��
�� )UDPH�����LQFK�ZLGH��
�� 0RXQWLQJ�� �&RXQWHUVXQN� VFUHZ� IRU� VXUIDFH�PRXQWHG�DSSOLFDWLRQV� DQG�&RQFHDOHG�/D\�LQ�

W\SH�ZLWK����[����IDFH�IRU�7�EDU�FHLOLQJV��
�� 'DPSHU�7\SH���$GMXVWDEOH�RSSRVHG�EODGH��

%� $GMXVWDEOH�%DU�*ULOOH��

�� $V�LQGLFDWHG�IRU�UHJLVWHUV��H[FHSW�GDPSHU�VKDOO�EH�RPLWWHG��
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��� 6285&(�48$/,7<�&21752/�

$� 9HULILFDWLRQ� RI� 3HUIRUPDQFH�� �5DWH�GLIIXVHUV�� UHJLVWHUV�� DQG� JULOOHV� DFFRUGLQJ� WR� $6+5$(�����
�0HWKRG�RI�7HVWLQJ�IRU�5DWLQJ�WKH�3HUIRUPDQFH�RI�$LU�2XWOHWV�DQG�,QOHWV���

3$57�����(;(&87,21�

��� ,167$//$7,21�

$� ,QVWDOO�GLIIXVHUV��UHJLVWHUV��DQG�JULOOHV�OHYHO�DQG�SOXPE��

%� &HLOLQJ�0RXQWHG�2XWOHWV�DQG�,QOHWV���'UDZLQJV�LQGLFDWH�JHQHUDO�DUUDQJHPHQW�RI�GXFWV�� ILWWLQJV��
DQG� DFFHVVRULHV�� � $LU� RXWOHW� DQG� LQOHW� ORFDWLRQV� KDYH� EHHQ� LQGLFDWHG� WR� DFKLHYH� GHVLJQ�
UHTXLUHPHQWV� IRU� DLU� YROXPH�� QRLVH� FULWHULD�� DLUIORZ� SDWWHUQ�� WKURZ�� DQG� SUHVVXUH� GURS�� �0DNH�
ILQDO�ORFDWLRQV�ZKHUH�LQGLFDWHG��DV�PXFK�DV�SUDFWLFDO���)RU�XQLWV�LQVWDOOHG�LQ�OD\�LQ�FHLOLQJ�SDQHOV��
ORFDWH� XQLWV� LQ� WKH� FHQWHU� RI� SDQHO�� �:KHUH� DUFKLWHFWXUDO� IHDWXUHV� RU� RWKHU� LWHPV� FRQIOLFW� ZLWK�
LQVWDOODWLRQ��QRWLI\�$UFKLWHFW�IRU�D�GHWHUPLQDWLRQ�RI�ILQDO�ORFDWLRQ��

&� ,QVWDOO�GLIIXVHUV��UHJLVWHUV��DQG�JULOOHV�ZLWK�DLUWLJKW�FRQQHFWLRQV�WR�GXFWV�DQG�WR�DOORZ�VHUYLFH�DQG�
PDLQWHQDQFH�RI�GDPSHUV��DLU�H[WUDFWRUV��DQG�ILUH�GDPSHUV��

��� $'-867,1*�

$� $IWHU�LQVWDOODWLRQ��DGMXVW�GLIIXVHUV��UHJLVWHUV��DQG�JULOOHV�WR�DLU�SDWWHUQV�LQGLFDWHG��RU�DV�GLUHFWHG��
EHIRUH�VWDUWLQJ�DLU�EDODQFLQJ��

(1'�2)�6(&7,21��������
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6(&7,21����������3$57,&8/$7(�$,5�),/75$7,21�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� 3OHDWHG�SDQHO�ILOWHUV�DQG�VLGH�DFFHVV�KROGLQJ�IUDPHV��
�� )LOWHU�JDJHV��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW�LQGLFDWHG��

%� 6KRS�'UDZLQJV���)RU�DLU�ILOWHUV���,QFOXGH�SODQV��HOHYDWLRQV��VHFWLRQV��GHWDLOV��DQG�DWWDFKPHQWV�WR�
RWKHU�ZRUN��

�� 6KRZ� ILOWHU� UDFN� DVVHPEO\�� GLPHQVLRQV�� PDWHULDOV�� DQG� PHWKRGV� RI� DVVHPEO\� RI�
FRPSRQHQWV��

�� ,QFOXGH� VHWWLQJ� GUDZLQJV�� WHPSODWHV�� DQG� UHTXLUHPHQWV� IRU� LQVWDOOLQJ� DQFKRU� EROWV� DQG�
DQFKRUDJHV��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

��� 48$/,7<�$6685$1&(�

$� $6+5$(�&RPSOLDQFH��

�� &RPSO\� ZLWK� DSSOLFDEOH� UHTXLUHPHQWV� LQ� $6+5$(������� 6HFWLRQ��� �� �2XWGRRU� $LU�
4XDOLW\��� 6HFWLRQ��� �� �6\VWHPV� DQG� (TXLSPHQW��� DQG� 6HFWLRQ��� �� �&RQVWUXFWLRQ� DQG�
6WDUWXS���

�� &RPSO\�ZLWK�$6+5$(������IRU�DUUHVWDQFH�DQG�$6+5$(������IRU�0(59�IRU�PHWKRGV�RI�
WHVWLQJ�DQG�UDWLQJ�DLU�ILOWHU�XQLWV��
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3$57,&8/$7(�$,5�),/75$7,21� ������������Ɣ�

%� &RPSO\�ZLWK�1)3$���$�DQG�1)3$���%��

3$57�����352'8&76�

��� 3/($7('�),/7(56�

$� 'HVFULSWLRQ�� � )DFWRU\�IDEULFDWHG�� VHOI�VXSSRUWHG�� H[WHQGHG�VXUIDFH�� SOHDWHG�� SDQHO�W\SH��
GLVSRVDEOH�DLU�ILOWHUV�ZLWK�KROGLQJ�IUDPHV��
�� 0DQXIDFWXUHU�� �6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�E\�RQH�RI�WKH�

IROORZLQJ��

D� $$)�,QWHUQDWLRQDO��
E� &DPILO�)DUU��
F� )ODQGHUV�3UHFLVLRQDLUH��
G� 3XUDILO��,QF��
H� 5HVHDUFK�3URGXFWV�&RUS��
I� 2U�DSSURYHG�HTXDO��

%� )LOWHU� 8QLW�&ODVV�� � 8/������ &ODVV����0(59�5DWLQJ�� � ��� ZKHQ� WHVWHG� DFFRUGLQJ� WR� $6+5$(�
������

&� 0HGLD���,QWHUODFHG�JODVV�RU�V\QWKHWLF�ILEHUV�FRDWHG�ZLWK�QRQIODPPDEOH�DGKHVLYH��

�� $GKHVLYH� VKDOO� KDYH� D� 92&� FRQWHQW� RI� ���J�/� RU� OHVV� ZKHQ� FDOFXODWHG� DFFRUGLQJ� WR�
���&)5�����6XESDUW�'��(3$�0HWKRG������

�� $GKHVLYH� VKDOO� FRPSO\� ZLWK� WKH� WHVWLQJ� DQG� SURGXFW� UHTXLUHPHQWV� RI� WKH� &DOLIRUQLD�
'HSDUWPHQW� RI� +HDOWK� 6HUYLFHV
� �6WDQGDUG� 3UDFWLFH� IRU� WKH� 7HVWLQJ� RI� 9RODWLOH� 2UJDQLF�
(PLVVLRQV�IURP�9DULRXV�6RXUFHV�8VLQJ�6PDOO�6FDOH�(QYLURQPHQWDO�&KDPEHUV���

�� 0HGLD�VKDOO�EH�FRDWHG�ZLWK�DQ�DQWLPLFURELDO�DJHQW��
�� 6HSDUDWRUV�VKDOO�EH�ERQGHG�WR�WKH�PHGLD�WR�PDLQWDLQ�SOHDW�FRQILJXUDWLRQ��
�� :HOGHG�ZLUH�JULG�VKDOO�EH�RQ�GRZQVWUHDP�VLGH�WR�PDLQWDLQ�SOHDW��
�� 0HGLD�VKDOO�EH�ERQGHG�WR�IUDPH�WR�SUHYHQW�DLU�E\SDVV��
�� 6XSSRUW�PHPEHUV�RQ�XSVWUHDP�DQG�GRZQVWUHDP�VLGHV�WR�PDLQWDLQ�SOHDW�VSDFLQJ��

'� )LOWHU�0HGLD�)UDPH�� �&DUGERDUG� IUDPH�ZLWK�SHUIRUDWHG�PHWDO� UHWDLQHU� VHDOHG�RU�ERQGHG� WR� WKH�
PHGLD��

(� 0RXQWLQJ� )UDPHV�� �:HOGHG� JDOYDQL]HG� VWHHO�� ZLWK� JDVNHWV� DQG� IDVWHQHUV�� VXLWDEOH� IRU� EROWLQJ�
WRJHWKHU�LQWR�EXLOW�XS�ILOWHU�EDQNV��

��� ),/7(5�*$*(6�

$� 'LDSKUDJP�W\SH�JDJH�ZLWK�GLDO� DQG�SRLQWHU� LQ�PHWDO� FDVH�� YHQW�YDOYHV�� EODFN� ILJXUHV�RQ�ZKLWH�
EDFNJURXQG��DQG�IURQW�UHFDOLEUDWLRQ�DGMXVWPHQW��
�
�� 0DQXIDFWXUHU�� �6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�E\�RQH�RI�WKH�

IROORZLQJ��
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3$57,&8/$7(�$,5�),/75$7,21� ������������Ɣ�

D� $LUJXDUG��
E� 'Z\HU�,QVWUXPHQWV��,QF��
F� *HQHUDO�$LUH��
G� 2U�DSSURYHG�HTXDO��

�� 'LDPHWHU��������LQFKHV��
�� 6FDOH�5DQJH�����,QFK�ZJ��

%� $FFHVVRULHV���6WDWLF�SUHVVXUH�WLSV��WXELQJ��JDJH�FRQQHFWLRQV��DQG�PRXQWLQJ�EUDFNHW��

3$57�����(;(&87,21�

��� ,167$//$7,21�

$� 3RVLWLRQ� HDFK� ILOWHU� XQLW� ZLWK� FOHDUDQFH� IRU� QRUPDO� VHUYLFH� DQG� PDLQWHQDQFH�� � $QFKRU� ILOWHU�
KROGLQJ�IUDPHV�WR�VXEVWUDWH��

%� ,QVWDOO�ILOWHUV�LQ�SRVLWLRQ�WR�SUHYHQW�SDVVDJH�RI�XQILOWHUHG�DLU��

&� ,QVWDOO� ILOWHU�JDJH�IRU�HDFK�ILOWHU�EDQN�DW� URRIWRS�DLU�FRQGLWLRQLQJ�XQLWV�DQG� LQGRRU�DLU�KDQGOLQJ�
XQLWV��

'� 'R� QRW� RSHUDWH� IDQ� V\VWHP� XQWLO� ILOWHUV� �WHPSRUDU\� RU� SHUPDQHQW�� DUH� LQ� SODFH�� � 5HSODFH�
WHPSRUDU\�ILOWHUV�XVHG�GXULQJ�FRQVWUXFWLRQ�DQG�WHVWLQJ�ZLWK�QHZ��FOHDQ�ILOWHUV��

(� ,QVWDOO�ILOWHU�JDJH��VWDWLF�SUHVVXUH�WDSV�XSVWUHDP�DQG�GRZQVWUHDP�IURP�ILOWHUV���,QVWDOO�ILOWHU�JDJHV�
RQ�ILOWHU�EDQNV�ZLWK�VHSDUDWH�VWDWLF�SUHVVXUH�WDSV�XSVWUHDP�DQG�GRZQVWUHDP�IURP�ILOWHUV��0RXQW�
ILOWHU�JDJHV�RQ�RXWVLGH�RI� ILOWHU�KRXVLQJ�RU�ILOWHU�SOHQXP�LQ�DQ�DFFHVVLEOH�SRVLWLRQ�� �$GMXVW�DQG�
OHYHO�LQFOLQHG�JDJHV��

)� &RRUGLQDWH�ILOWHU�LQVWDOODWLRQV�ZLWK�GXFW�DQG�DLU�KDQGOLQJ�XQLW�LQVWDOODWLRQV��

��� ),(/'�48$/,7<�&21752/�

$� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

%� 7HVWV�DQG�,QVSHFWLRQV��

�� 7HVW�IRU�OHDNDJH�RI�XQILOWHUHG�DLU�ZKLOH�V\VWHP�LV�RSHUDWLQJ��

&� $LU�ILOWHU�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�LW�GRHV�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

'� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��
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��� &/($1,1*�

$� $IWHU� FRPSOHWLQJ� V\VWHP� LQVWDOODWLRQ�DQG� WHVWLQJ�� DGMXVWLQJ�� DQG�EDODQFLQJ� RI� DLU�KDQGOLQJ�DQG�
DLU�GLVWULEXWLRQ�V\VWHPV��FOHDQ�ILOWHU�KRXVLQJV�DQG�LQVWDOO�QHZ�ILOWHU�PHGLD��

��� &216758&7,21�$1'�63$5(�),/7(56�

$� 3URYLGH�DOO�QHFHVVDU\�ILOWHU�PHGLD�GXULQJ�FRQVWUXFWLRQ��

%� 5HSODFH�ILOWHUV�DW�WLPH�RI�EDODQFLQJ��

&� 5HSODFH�ILOWHUV�MXVW�SULRU�WR�2ZQHU�WXUQRYHU��

'� $V�SDUW�RI�WXUQRYHU��SURYLGH�2ZQHU�ZLWK�WZR�����VSDUH�VHWV�RI�HDFK�W\SH�RI�ILOWHU�PHGLD��

(1'�2)�6(&7,21��������
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6(&7,21��������±�*$6�),5('�5$',$17�+($7(56�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

�� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

��� &2'(6�$1'�67$1'$5'6�

�� $PHULFDQ� 1DWLRQDO� 6WDQGDUG� �� &6$� 6WDQGDUG� *DV�)LUHG� /RZ� ,QWHQVLW\� ,QIUDUHG� +HDWHUV��
&RQVWUXFW�DQG�FHUWLI\�JDV�ILUHG�UDGLDQW�KHDWHUV�LQ�DFFRUGDQFH�ZLWK�ODWHVW�HGLWLRQ�$16,�=��������
&6$�������*DV�)LUHG�/RZ�,QWHQVLW\�,QIUDUHG�+HDWHUV��LQFOXGLQJ�DOO�FXUUHQW�VXSSOHPHQWV��

�� ,QVWDOODWLRQ�&RPSOLDQFH�� ,QVWDOO�*DV� ILUHG� UDGLDQW� KHDWHUV� LQ� DFFRUGDQFH�ZLWK�=������1DWLRQDO�
)XHO�*DV�&RGH��ODWHVW�HGLWLRQ���

�� &6$� &RPSOLDQFH�� 3URYLGH� &6$� 6HDO� DIIL[HG� WR� HDFK� EXUQHU� QDPH� SODWH� DQG� SURYLGH� &6$�
&HUWLILFDWLRQ�RI�KHDWHU�GHVLJQ�DV�YHQWHG�RU�XQ�YHQWHG�LQIUDUHG�KHDWHU�IRU�LQGRRU�LQVWDOODWLRQ��

�� 1DWLRQDO�6WDQGDUG�*DV�3LSLQJ�&RPSOLDQFH�� ,QVWDOO� DQG�FRQQHFW�JDV�SLSLQJ� WR�JDV� ILUHG� UDGLDQW�
KHDWHUV�LQ�DFFRUGDQFH�ZLWK�=������1DWLRQDO�)XHO�*DV�&RGH��ODWHVW�HGLWLRQ���

�� 1DWLRQDO�(OHFWULFDO�&RGH�&RPSOLDQFH��,QVWDOO�DQG�FRQQHFW�HOHFWULFDO�ZLULQJ�WR�*DV�)LUHG�5DGLDQW�
KHDWHUV�LQ�DFFRUGDQFH�ZLWK�1)3$�����1DWLRQDO�(OHFWULFDO�&RGH���ODWHVW�HGLWLRQ���

3$57�����352'8&76�

��� (48,30(17�

�� %XUQHU�%R[�

���� 1DWXUDO� *DV� PRGHO�� QLFNHO� SODWHG� VWHHO� EXUQHU� FXS�� RXWVLGH� DLU� DGDSWHU�� GLUHFW� VSDUN�
LJQLWLRQ�� WKUHH� WU\� LJQLWLRQ�PRGXOH��DOO�FRPSRQHQWV�HDVLO\�DFFHVVHG��GXUDEOH�VSRW�ZHOGHG�
FRQVWUXFWLRQ�� PLFD� IODPH� REVHUYDWLRQ� ZLQGRZ�� EDODQFHG� DLU� URWRU�� JDV� DQG� HOHFWULF�
FRQWUROV�DUH�VHSDUDWHG�IURP�WKH�FRPEXVWLRQ�DLU�VWUHDP��DQG�,$6�DSSURYHG���6WDLQOHVV�VWHHO�
IOH[LEOH�JDV�OLQH�DQG�KLJK�SUHVVXUH�JDV�FRFN�DVVHPEO\�LQFOXGHG��

���� +HDWHU� VKDOO� EH� HTXLSSHG� ZLWK� WRWDOO\� HQFORVHG�� SHUPDQHQWO\� OXEULFDWHG� PRWRUV� ZLWK�
WKHUPDO�RYHUORDG�SURWHFWLRQ��

�� %XUQHU�&RQWUROV�

���� )DFWRU\�:LUHG��$OO�EXUQHUV�VKDOO�EH�IDFWRU\�ZLUHG�IRU�����YROWV�$&�ZLWK�WUDQVIRUPHU�IRU�
���YROWV�$&�'6,�RSHUDWLRQ�DQG�VXSSOLHG�ZLWK�D�JURXQGHG�WKUHH�ZLUH�SLJWDLO�ORFDWHG�DW�UHDU�
RI�EXUQHU��
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���� )DLO�6DIH�&RQWUROV��7R�DVVXUH�D�KLJK�GHJUHH�RI�IDLO�VDIH�RSHUDWLRQ��WKH�GHVLJQ�VKDOO�LQFOXGH�
DQ�DLU�SURYLQJ�VDIHW\�SUHVVXUH�VZLWFK�WR�YHULI\�EORZHU�RSHUDWLRQ�EHIRUH�JDV�YDOYH�RSHQV��

���� $OO�JDV�YDFXXP�ILULQJ�EXUQHU�XQLWV�VKDOO�EH�HTXLSSHG�ZLWK�D�'LUHFW�6SDUN�,JQLWLRQ�0RGXOH�
�'6,��� � 7KH�'6,�PRGXOH� VKDOO� KDYH� D� ���VHFRQG� IODPH� UHVSRQVH� WLPH� SHU� LJQLWLRQ� WULDO�
EHIRUH�ORFNRXW�RFFXUV���,Q�DGGLWLRQ��WKH�'6,�PRGXOH�VKDOO�EH�FDSDEOH�RI�D�PLQLPXP�RI���
WULDOV�IRU�LJQLWLRQ�WR�SURYLGH�PD[LPXP�UHOLDELOLW\����

�� 5HIOHFWRUV�

3URYLGH�DOXPLQXP��RU�RWKHU�KLJKO\�UDGLDQW� UHIOHFWLYH�PDWHULDO� UHIOHFWRUV�� LQVWDOOHG�RYHU�DOO�KHDW�
H[FKDQJHUV�� � 3URYLGH� UHIOHFWRU� MRLQW� SLHFHV� RYHU� KHDW� H[FKDQJHU� ILWWLQJV� VXFK� DV� HOERZV� VR�
UHIOHFWRU� FRYHUV� KHDW� H[FKDQJHU� FRQWLQXRXVO\�� � ,Q� RUGHU� WR� PD[LPL]H� UDGLDQW� RXWSXW� DQG�
PLQLPL]H� FRQYHFWLRQ� ORVVHV�� UHIOHFWRUV� DUH� WR� SURWUXGH� SDVW� WKH� ERWWRP� RI� WKH� KHDW� H[FKDQJHU�
SLSH��

�� 2YHU� DOO� ILWWLQJV��$OO� UHIOHFWRUV� DW� WHUPLQDQW�RI� WKH�KHDW� H[FKDQJHU�SLSH� DQG�DQ\�HOERZV�
VKDOO�KDYH�HQG�FDSV�WR�SUHYHQW�FRQYHFWLYH�KHDW�IURP�HVFDSLQJ��

�� 7HPSHUDWXUH�6HQVRUV�

3URYLGH� ZKHUH� LQGLFDWHG�� ORZ� YROWDJH� W\SH� ''&� VHQVRU� FRQQHFWHG� WR� WKH� %06� DQG� UDGLDQW�
KHDWHU���0RXQW�VHQVRU���IW����LQ��DERYH�ILQLVK�IORRU�RU�RWKHUZLVH�DV�QRWHG�RQ�GUDZLQJ��

�� $OO�VHQVRUV�VKDOO�EH�IXUQLVKHG�E\�WKH�%06�YHQGRU�DQG�LQVWDOOHG�E\�WKH�%06�FRQWUDFWRU��

�� 5DGLDQW�3LSLQJ�±�+HDW�([FKDQJHU�

�� 5DGLDQW� 7XEH� VKDOO� EH� QHZ� �� LQ�� DOXPLQL]HG� VWHHO� WXEH� E\� ���JDXJH� ZDOO� ZLWK� DQ�
HPLVVLYLW\� IDFWRU�RI������RU�JUHDWHU�� �$/80,7+(50��VWHHO� �DOXPLQL]HG� VWHHO�WLWDQLXP�
DOOR\��WXELQJ�ZLOO�EH�VXSSOLHG�RQ�WKH�ILUVW����IW��RI�HDFK�UDGLDQW�KHDWHU��

�� +DQJLQJ�0DWHULDOV�� �$OO� V\VWHPV�SLSH�PXVW�EH� VXSSRUWHG� LQ� DFFRUGDQFH�ZLWK� DFFHSWDEOH�
SUDFWLFHV��ORFDO�FRGHV��VHLVPLF�UHTXLUHPHQWV��DSSOLFDEOH�VWDQGDUGV�DQG�DV�VKRZQ�RQ�SODQV���
+HDW�H[FKDQJHU�WXELQJ�VKDOO�SLWFK�GRZQ�DW�OHDVW�����LQFK�LQ����IW��RQ�UDGLDQW�OLQHV��DZD\�
IURP�EXUQHU�ER[��

3$57�����(;(&87,21�

��� ,167$//$7,21�2)�*$6�),5('�5$',$17�+($7(56�

�� *HQHUDO�

�� ,QVWDOO� JDV� ILUHG� UDGLDQW� KHDWHUV� DV� LQGLFDWHG�� LQ� DFFRUGDQFH� ZLWK� PDQXIDFWXUHU
V�
LQVWDOODWLRQ�LQVWUXFWLRQV�DQG� LQ�FRPSOLDQFH�ZLWK�DSSOLFDEOH�FRGHV�DQG�DSSURYDOV�� �$OORZ�
DGHTXDWH� VSDFH� IRU� VHUYLFLQJ� RU� UHPRYDO� RI� WKH� XQLW�ZLWKRXW� GLVWXUELQJ� RWKHU� SLSLQJ� RU�
HTXLSPHQW��

�� 6XSSRUW�

�� 6XVSHQG� KHDW� H[FKDQJHUV�� EXUQHUV�� JDV� SLSLQJ�� FRQGXLW�� DQG� UHIOHFWRUV� IURP� EXLOGLQJ�
VXEVWUDWH� DV� LQGLFDWHG�� RU� LI� QRW� LQGLFDWHG�� LQ� PDQQHU� WR� SURYLGH� GXUDEOH� DQG� VDIH�
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LQVWDOODWLRQ�� DQG� LQ� DFFRUGDQFH� ZLWK�PDQXIDFWXUHU
V� LQVWDOODWLRQ� LQVWUXFWLRQV�� �0RXQWLQJ�
KHLJKW�WR�EH�D�PLQLPXP����IHHW�IURP�IORRU�OHYHO���

�� &OHDUDQFHV�WR�&RPEXVWLEOHV��

�� 'R�QRW�H[FHHG�FOHDUDQFH� WR�FRPEXVWLEOHV�RXWOLQHG�DQG�SULQWHG�RQ�EXUQHU�QDPHSODWH��DQG�
LQ� PDQXIDFWXUHU
V� SURGXFW� GDWD�� � 0HDVXUH� FOHDUDQFH� GLVWDQFH� IURP� VXUIDFH� RI� KHDW�
H[FKDQJHUV�RU�DV�LQGLFDWHG�E\�DSSURYDO�DJHQF\
V�OLVWLQJ��

�� (OHFWULFDO�:LULQJ�

,QVWDOO� HOHFWULFDO� ZLULQJ� DV� LQGLFDWHG�� � &RQQHFW� SRZHU� ZLULQJ� WR� EXUQHUV� DQG� FRQWURO� ZLULQJ�
EHWZHHQ�EXUQHUV�DQG�WKHUPRVWDWV�LQ�DFFRUGDQFH�ZLWK�PDQXIDFWXUHU¶V�ZLULQJ�GLDJUDPV��

�� 3URYLGH� RXWOHW� ER[� ZLWK� ��ZLUH� JURXQGHG� ���� 9$&� UHFHSWDFOH� �1(0$� 7\SH� ����5��
ZLWKLQ����LQ��RI�HDFK�EXUQHU��

��� ),(/'�48$/,7<�&21752/�

�� 6WDUW�8S�

�� 6WDUW�XS��WHVW�DQG�DGMXVW�JDV�ILUHG�UDGLDQW�KHDWHUV�LQ�DFFRUGDQFH�ZLWK�PDQXIDFWXUHU¶V�VWDUW�
XS�LQVWUXFWLRQV��DQG�XWLOLW\�FRPSDQ\¶V�UHTXLUHPHQWV��

�� 7HVWV�DQG�,QVSHFWLRQV��

�� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�
HTXLSPHQW��

�� 9HULI\�EHDULQJ�OXEULFDWLRQ��
�� 9HULI\�SURSHU�PRWRU�URWDWLRQ��
�� 7HVW�5HSRUWV���3UHSDUH�D�ZULWWHQ�UHSRUW�WR�UHFRUG�WKH�IROORZLQJ��

D� 7HVW�SURFHGXUHV�XVHG��
E� 7HVW�UHVXOWV�WKDW�FRPSO\�ZLWK�UHTXLUHPHQWV��
F� 7HVW� UHVXOWV� WKDW� GR� QRW� FRPSO\�ZLWK� UHTXLUHPHQWV� DQG� FRUUHFWLYH� DFWLRQ� WDNHQ� WR�

DFKLHYH�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��

�� 5HPRYH�DQG�UHSODFH�PDOIXQFWLRQLQJ�XQLWV�DQG�UHWHVW�DV�VSHFLILHG�DERYH��

��� :$55$17<�

$� 3URYLGH�ZULWWHQ�ZDUUDQW\��E\�PDQXIDFWXUHU��DJUHHLQJ� WR�UHSODFH�UHSDLU��ZLWKLQ�ZDUUDQW\�SHULRG��
FRPSRQHQWV� RI� JDV� ILUHG� UDGLDQW� V\VWHPV� IXUQLVKHG� E\� PDQXIDFWXUHU�� ZKLFK� DUH� GHIHFWLYH� LQ�
HLWKHU�PDWHULDO� RU� ZRUNPDQVKLS�� SURYLGHG�PDQXIDFWXUHU
V� LQVWUXFWLRQV� IRU� KDQGOLQJ�� LQVWDOOLQJ��
SURWHFWLQJ��DQG�PDLQWDLQLQJ�XQLWV�KDYH�EHHQ�DGKHUHG�WR�GXULQJ�ZDUUDQW\�SHULRGV�IROORZV��

�� 7KUHH� ���� \HDU� ZDUUDQW\� RQ� WKH� EXUQHU� V\VWHP� DQG� RQ� WKH� WXELQJ� IURP� GDWH� RI� ILQDO�
DFFHSWDQFH�RU�VXEVWDQWLDO�FRPSOHWLRQ�RI�WKH�LQIUDUHG�KHDWHUV��
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�� 7KUHH�����IURP�GDWH�RI�ILQDO�DFFHSWDQFH�RU�VXEVWDQWLDO�FRPSOHWLRQ�RI�DOO�RWKHU�FRPSRQHQWV�
LQFOXGLQJ�HOHFWULFDO��

��� 48$/,7<�$6685$1&(�

$� $SSURYHG�0DQXIDFWXUHUV�

�� ,QIUDUHG�KHDWLQJ�V\VWHP�VKDOO�EH�DV�PDQXIDFWXUHG�E\��

D� *25'215$<�� %+� UDGLDQW� KHDWHUV� DV� PDQXIDFWXUHG� E\� 5REHUWV�*RUGRQ� ,QF���
%XIIDOR��1HZ�<RUN��

E� 6GDURQLFV��
F� 5H]QRU��
G� 2U�DSSURYHG�HTXDO��

%��� 0DQXIDFWXUHU
V�4XDOLILFDWLRQV�

��� )LUPV�UHJXODUO\�HQJDJHG�LQ�PDQXIDFWXUH�RI�JDV�ILUHG�UDGLDQW�V\VWHPV�ZLWK�FKDUDFWHULVWLFV��
VL]HV�� DQG� FDSDFLWLHV� UHTXLUHG�� ZKRVH� SURGXFWV� KDYH� EHHQ� LQ� VDWLVIDFWRU\� XVH� LQ� VLPLODU�
VHUYLFH�IRU�QRW�OHVV�WKDQ����\HDUV��

&��� $OWHUQDWH�0DQXIDFWXUHUV�

���� 2WKHU� ORZ� LQWHQVLW\� UDGLDQW� KHDWHUV� RI� HTXDO� RU� JUHDWHU� WKHUPDO� HIILFLHQF\� DQG�ZLWK� WKH�
VDPH�RU�ORZHU�EXUQHU�ILULQJ�UDWH�FDSDFLW\��DQG�ZLWK�WKH�UDGLDQW�GLVWULEXWLRQ�SDWWHUQ�VKRZQ�
RQ�GUDZLQJ�PD\�EH�DFFHSWDEOH�SURYLGHG� WKH\�PHHW� WKH� LQWHQW�RI� WKHVH�VSHFLILFDWLRQV�DQG�
SULRU�DSSURYDO� LQ�ZULWLQJ� LV�REWDLQHG�IURP�WKH�HQJLQHHU�DW� OHDVW� WZHQW\������GD\V�EHIRUH�
WKH�ELG�GDWH���5H]QRU�DQG�6SDFH�5D\�DUH�DSSURYHG�HTXDO��� ,I�VXFK�V\VWHPV�DUH�DSSURYHG��
WKH� FRQWUDFWRU� DVVXPHV� UHVSRQVLELOLW\� IRU� WKH�GHVLJQ��SHUIRUPDQFH�DQG�H[SHQVH�RI�VDPH���
7KH�UHGHVLJQHG�V\VWHP��JDV�SLSLQJ��DQG�HOHFWULF�ZLULQJ�VKDOO�EH�GRQH�E\�D�UHJLVWHUHG�PH�
FKDQLFDO�HQJLQHHU���6KRS�GUDZLQJV�RI�WKH�HQWLUH�QHZ�V\VWHP�VKDOO�EH�SURYLGHG�E\�WKLV�FRQ�
WUDFWRU�� �7KH�FRQWUDFWRU� VKRXOG� VWDWH� WKH� DPRXQW� WR�EH� FUHGLWHG� WR� WKH�RZQHU�GXH� WR� WKLV�
VXEVWLWXWLRQ��

���� :KHUH�DSSURYHG�VXEVWLWXWHV�DUH�XVHG��WKH�FRQWUDFWRU�DVVXPHV�DOO�UHVSRQVLELOLW\�IRU�SK\VL�
FDO�GLPHQVLRQV� DQG�DOO� RWKHU� UHVXOWLQJ�FKDQJHV�� �7KLV�UHVSRQVLELOLW\� H[WHQGV� WR� FRYHU� DOO�
H[WUD�ZRUN�DV�QHFHVVLWDWHG�E\�RWKHU�WUDGHV�DV�D�UHVXOW�RI�WKH�VXEVWLWXWLRQV��

���� 7KH� HQJLQHHU� UHVHUYHV� WKH� ULJKW� WR� UHTXLUH� WKH� FRQWUDFWRU� WR� UHPRYH� DQG� UHSODFH� DQ\�
PDWHULDO� RU� HTXLSPHQW� ZKLFK� GRHV� QRW�PHHW� VSHFLILFDWLRQV� RU� GRHV� QRW� KDYH� DQ\� SULRU�
DSSURYDO� DV� D� VXEVWLWXWH� LWHP�� �:RUN� VKDOO� EH� FRPSOHWHG� LPPHGLDWHO\� ZLWKRXW� FRVW� RU�
LQFRQYHQLHQFH�WR�WKH�RZQHU��

���� 3(5)250$1&(�6&+('8/(�

$�� (TXLSPHQW�

0DQXIDFWXUHU���������������0RGHO� �������������,QSXW��%78�+U�� �������2YHUDOO�/HQJWK�

5REHUWV�*RUGRQ������%+��������$8�������������������� ������������
����������
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6(&7,21����������$,5�+$1'/,1*�81,76�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 3(5)250$1&(�5(48,5(0(176�

$� 'HOHJDWHG� 'HVLJQ�� � 'HVLJQ� YLEUDWLRQ� LVRODWLRQ� DQG� VHLVPLF�UHVWUDLQW� GHWDLOV�� LQFOXGLQJ�
FRPSUHKHQVLYH� HQJLQHHULQJ� DQDO\VLV� E\� D� TXDOLILHG� SURIHVVLRQDO� HQJLQHHU�� XVLQJ� SHUIRUPDQFH�
UHTXLUHPHQWV�DQG�GHVLJQ�FULWHULD�LQGLFDWHG��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�HDFK�DLU�KDQGOLQJ�XQLW�LQGLFDWHG��

�� 8QLW�GLPHQVLRQV�DQG�ZHLJKW��
�� &DELQHW�PDWHULDO��PHWDO�WKLFNQHVV��ILQLVKHV��LQVXODWLRQ��DQG�DFFHVVRULHV��
�� )DQV��

D� &HUWLILHG�IDQ�SHUIRUPDQFH�FXUYHV�ZLWK�V\VWHP�RSHUDWLQJ�FRQGLWLRQV�LQGLFDWHG��
E� &HUWLILHG�IDQ�VRXQG�SRZHU�UDWLQJV��
F� )DQ�FRQVWUXFWLRQ�DQG�DFFHVVRULHV��
G� 0RWRU�UDWLQJV��HOHFWULFDO�FKDUDFWHULVWLFV��DQG�PRWRU�DFFHVVRULHV��

�� &HUWLILHG�FRLO�SHUIRUPDQFH�UDWLQJV�ZLWK�V\VWHP�RSHUDWLQJ�FRQGLWLRQV�LQGLFDWHG��
�� 'DPSHUV��LQFOXGLQJ�KRXVLQJV��OLQNDJHV��DQG�RSHUDWRUV��
�� )LOWHUV�ZLWK�SHUIRUPDQFH�FKDUDFWHULVWLFV��

%� 'HOHJDWHG�'HVLJQ� 6XEPLWWDO�� � )RU� YLEUDWLRQ� LVRODWLRQ�LQGLFDWHG� WR� FRPSO\� ZLWK� SHUIRUPDQFH�
UHTXLUHPHQWV� DQG� GHVLJQ� FULWHULD�� LQFOXGLQJ� DQDO\VLV� GDWD� VLJQHG� DQG� VHDOHG� E\� WKH� TXDOLILHG�
SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

��� ,1)250$7,21$/�68%0,77$/6�

$� 6HLVPLF�4XDOLILFDWLRQ�&HUWLILFDWHV�� �)RU�DLU�KDQGOLQJ�XQLWV�� DFFHVVRULHV��DQG�FRPSRQHQWV�� IURP�
PDQXIDFWXUHU��
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�� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

%� 6RXUFH�TXDOLW\�FRQWURO�UHSRUWV��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

��� 48$/,7<�$6685$1&(�

$� 8QLW�PHHWV�DQG�H[FHHGV�$6+5$(������PLQLPXP�HIILFLHQF\�UHTXLUHPHQWV��

%� 8QLW�PHHWV�DQG�H[FHHGV�(QHUJ\�6WDU�DQG�&RQVRUWLXP�IRU�(QHUJ\�(IILFLHQF\��&((��SHUIRUPDQFH�
FULWHULD��

&� 8QLW�VKDOO�EH�UDWHG�LQ�DFFRUGDQFH�ZLWK�$+5,�6WDQGDUG����������

'� 8QLW�VKDOO�EH�GHVLJQHG�WR�FRQIRUP�WR�$6+5$(�����

(� 8QLW� VKDOO�EH�(7/ WHVWHG�DQG�FHUWLILHG� LQ�DFFRUGDQFH�ZLWK�$16,�=������6WDQGDUGV�DQG�(7/
OLVWHG�DQG�FHUWLILHG�XQGHU�&DQDGLDQ�VWDQGDUGV�DV�D�WRWDO�SDFNDJH�IRU�VDIHW\�UHTXLUHPHQWV��

)� ,QVXODWLRQ� DQG� DGKHVLYH� VKDOO� PHHW� 1)3$� ��$� UHTXLUHPHQWV� IRU� IODPH� VSUHDG� DQG� VPRNH�
JHQHUDWLRQ��

*� 8QLW� FDVLQJ� VKDOO� EH� FDSDEOH� RI�ZLWKVWDQGLQJ� ��� KRXU� VDOW� VSUD\� H[SRVXUH� SHU�$670�%����
�VFULEHG�VSHFLPHQ���

+� 8QLW�FDVLQJ�VKDOO�EH� FDSDEOH�RI�ZLWKVWDQGLQJ�)HGHUDO�7HVW�0HWKRG�6WDQGDUG�1R�������0HWKRG�
���������� KRXU�VDOW�VSUD\��

,� 8QLW�VKDOO�EH�GHVLJQHG�DQG�PDQXIDFWXUHG�LQ�DFFRUGDQFH�ZLWK�,62�������

-� 5RRI�FXUE�VKDOO�EH�GHVLJQHG�WR�FRQIRUP�WR�15&$�6WDQGDUGV��

.� 8QLW�VKDOO�EH�VXEMHFWHG�WR�D�FRPSOHWHO\�DXWRPDWHG�UXQ�WHVW�RQ�WKH�DVVHPEO\�OLQH��7KH�GDWD�IRU�
HDFK�XQLW�ZLOO�EH�VWRUHG�DW�WKH�IDFWRU\��DQG�PXVW�EH�DYDLODEOH�XSRQ�UHTXHVW��

/� 8QLW� VKDOO� EH� GHVLJQHG� LQ� DFFRUGDQFH�ZLWK�8/�6WDQGDUG�������(7/� OLVWHG� LQFOXGLQJ� WHVWHG� WR�
ZLWKVWDQG�UDLQ��

0� 8QLW� VKDOO� EH� FRQVWUXFWHG� WR� SUHYHQW� LQWUXVLRQ� RI� VQRZ� DQG� WHVWHG� WR� SUHYHQW� VQRZ� LQWUXVLRQ�
LQWR�WKH�FRQWURO�ER[�XS�WR����PSK��

1� 8QLW�VKDNH�WHVWHG�WR�DVVXUDQFH�OHYHO����$670�'�����WR�HQVXUH�VKLSSLQJ�UHOLDELOLW\��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

$,5�+$1'/,1*�81,76� �����������

2� +LJK�(IILFLHQW�0RWRUV�OLVWHG�VKDOO�PHHW� VHFWLRQ�����RI� WKH�(QHUJ\� ,QGHSHQGHQFH� DQG�6HFXULW\�
$FW�RI�������(,6$��������

���� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$� 8QLW�VKDOO�EH�VWRUHG�DQG�KDQGOHG�SHU�PDQXIDFWXUHU¶V�UHFRPPHQGDWLRQV��

%� /LIWHG�E\�FUDQH�UHTXLUHV�HLWKHU�VKLSSLQJ�WRS�SDQHO�RU�VSUHDGHU�EDUV��

&� 8QLW�VKDOO�RQO\�EH�VWRUHG�RU�SRVLWLRQHG�LQ�WKH�XSULJKW�SRVLWLRQ��

3$57�����352'8&76�

��� 6&+('8/(6�)25�3$&.$*('�9$9�+9$&�(48,30(17�

8QLWDU\�3DFNDJHG�9$9�+9$&�(TXLSPHQW�6FKHGXOH��

$� 5RRIWRS�XQLW�VFKHGXOH��

��� 6FKHGXOH�LV�SHU�WKH�SURMHFW�VSHFLILFDWLRQ�UHTXLUHPHQWV��

��� +9$&�(48,30(17�,168/$7,21�

3DFNDJHG�9$9��5RRIWRS�8QLWV��

$� (YDSRUDWRU�IDQ�FRPSDUWPHQW��

�� ,QWHULRU�FDELQHW�VXUIDFHV�VKDOO�EH�LQVXODWHG�ZLWK�D�PLQLPXP������LQ��WKLFN��PLQLPXP�������
OE��GHQVLW\�DOXPLQXP�IRLO��IDFHG�LQVXODWLRQ�RQ�WKH�DLU�VLGH��

�� ,QVXODWLRQ�DQG�DGKHVLYH�VKDOO�PHHW�1)3$���$�UHTXLUHPHQWV�IRU�IODPH�VSUHDG�DQG�VPRNH�
JHQHUDWLRQ��

%� *DV�KHDW�FRPSDUWPHQW��

�� $OXPLQXP�IRLO��IDFHG�ILEHUJODVV�LQVXODWLRQ�VKDOO�EH�XVHG��

�� ,QVXODWLRQ�DQG�DGKHVLYH�VKDOO�PHHW�1)3$���$�UHTXLUHPHQWV�IRU�IODPH�VSUHDG�DQG�VPRNH�
JHQHUDWLRQ��

��� ,167580(17$7,21�$1'�&21752/�'(9,&(6�)25�+9$&�

6HQVRUV�DQG�=RQH�$LU�7HUPLQDOV�

$�� 6SDFH�WHUPLQDO�VHQVRUV�

�� &DUULHU�]RQH�DLU�WHUPLQDO�VSDFH�VHQVRUV�VKDOO�EH�DYDLODEOH�ZLWK�FDSDELOLWLHV�RI�FRPELQLQJ��

D� 6SDFH�WHPSHUDWXUH�VHQVLQJ�

E� 6HQVRUV�ZLWK�FRPPXQLFDWLRQ�SRUW�

F� 6HQVRUV�ZLWK�&2��VHQVLQJ�
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G� 6HQVRUV�ZLWK�/&'�GLVSOD\�

H� 6HQVRUV�ZLWK�+XPLGLW\�VHQVLQJ�

I� 6HQVRUV�ZLWK�ORFDO�RYHUULGH�DQG�LQGLFDWLQJ�OLJKW�

�� L 9X� (TXLSPHQW� 7RXFK�� &DUULHU� EUDQG� ���´� FRORU� WRXFK� VFUHHQ� ]RQH� VHQVRU� DQG� ORFDO�
XVHU� LQWHUIDFH�IRU� D� VLQJOH�2SHQ��%$&QHW�06�73��HTXLSPHQW�FRQWUROOHU��� ,QFOXGHV�EXLOW
LQ�WHPSHUDWXUH�VHQVRU��

�� L 9X�6\VWHP�7RXFK��&DUULHU�EUDQG����´� FRORU� WRXFK�VFUHHQ�XVHU� LQWHUIDFH� FRQQHFWV� WR�D�
QHWZRUN� RI� XS� WR� ���2SHQ� �%$&QHW�06�73�� HTXLSPHQW� FRQWUROOHUV�� � ,QFOXGHV� EXLOW LQ�
WHPSHUDWXUH�VHQVRU��

%�� =RQH�WHUPLQDOV�

�� =RQH� DLU� WHUPLQDOV� VKDOO� EH� D� L 9X�9$9�=RQH� 6LQJOH�'XFW� DQG�)DQ�7HUPLQDO� W\SH� IRU�
RSWLPXP�LQWHJUDWHG�V\VWHP�VROXWLRQ��7KLV�LQFOXGHV��

D� ��(�±�6LQJOH�'XFW�$LU�7HUPLQDOV�

���� ,17(*5$7('�67$*,1*�&21752/��,6&��%2$5'�6<67(0�)25�+9$&�

3DFNDJHG�9$9��5RRIWRS�8QLWV��

$�� *HQHUDO��

�� 6KDOO� EH� FRPSOHWH� ZLWK� VHOI FRQWDLQHG� ORZ YROWDJH� FRQWURO� FLUFXLW� SURWHFWHG� E\� D�
UHVHWWDEOH� FLUFXLW� EUHDNHU� RQ� WKH� �� Y� WUDQVIRUPHU� VLGH�� 7UDQVIRUPHU� VKDOO� KDYH� ��9$�
FDSDELOLW\��

�� 6KDOO�XWLOL]H�FRORU FRGHG�ZLULQJ��

�� 6KDOO� LQFOXGH� DQ� HOHFWUR PHFKDQLFDO� FRQWURO� ERDUG�� WR� FRQYHQLHQWO\�DQG� VDIHO\�SURYLGH�
FRQQHFWLRQ�SRLQWV�IRU�YLWDO�FRQWURO� IXQFWLRQV� VXFK� DV�� VPRNH� GHWHFWRUV�� SKDVH� PRQLWRU��
JDV� FRQWUROOHU�� HFRQRPL]HU�� WKHUPRVWDW�� DQG� VDIHW\� VZLWFKHV�� 6KDOO� FRQWURO� DOO� WKUHH�
VWDJHV� RI� FRPSUHVVRU� ORJLF�� IXOO\� YDULDEOH� LQGRRU� IDQ� PRWRU� ORJLF� DV� ZHOO� DV�VWDJLQJ�
RI� WKH� RXWGRRU� IDQ� PRWRU�� 6KDOO� DOVR� KDYH� D� JUHHQ� /('� LQGLFDWRU� WR� LQGLFDWH� *2�
RSHUDWLRQ� DV�ZHOO� DV� D�IDXOW�/('�LQGLFDWRU�IRU�WKHUPRVWDW�PLV ZLULQJ��QR�IDQ�RSHUDWLRQ�
DQG�VDIHW\�VZLWFKHV��

�� 7KH� KHDW� H[FKDQJHU� VKDOO� EH� FRQWUROOHG� E\� DQ� LQWHJUDWHG� JDV� FRQWUROOHU� �,*&��
PLFURSURFHVVRU��6HH�KHDW�H[FKDQJHU�VHFWLRQ�RI�WKLV�VSHFLILFDWLRQ��

%�� 6DIHWLHV��

�� &RPSUHVVRU�RYHU WHPSHUDWXUH��RYHU FXUUHQW��+LJK�LQWHUQDO�SUHVVXUH�GLIIHUHQWLDO��

�� /RZ SUHVVXUH�SURWHFWLRQ�VZLWFK��

D� /RZ�SUHVVXUH�VZLWFK�VKDOO�XVH�GLIIHUHQW�FRORU�ZLUH�WKDQ�WKH�KLJK�SUHVVXUH�VZLWFK��
7KH�SXUSRVH� LV� WR�DVVLVW� WKH�LQVWDOOHU�DQG�VHUYLFH� WHFKQLFLDQ� WR�FRUUHFWO\�ZLUH� DQG�
RU�WURXEOHVKRRW�WKH�URRIWRS�XQLW��

�� +LJK SUHVVXUH�SURWHFWLRQ�VZLWFK��

D� +LJK�SUHVVXUH�VZLWFK�VKDOO�XVH�GLIIHUHQW�FRORU�ZLUH� WKDQ�WKH� ORZ�SUHVVXUH�VZLWFK��
7KH�SXUSRVH� LV� WR�DVVLVW� WKH�LQVWDOOHU�DQG�VHUYLFH� WHFKQLFLDQ� WR�FRUUHFWO\�ZLUH� DQG�
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RU�WURXEOHVKRRW�WKH�URRIWRS�XQLW��

�� $XWRPDWLF�UHVHW��PRWRU�WKHUPDO�RYHUORDG�SURWHFWRU��

�� +HDWLQJ�VHFWLRQ�VKDOO�EH�SURYLGHG�ZLWK�WKH�IROORZLQJ�PLQLPXP�SURWHFWLRQV��

D� +LJK WHPSHUDWXUH�OLPLW�VZLWFKHV��

E� ,QGXFHG�GUDIW�PRWRU�VSHHG�VHQVRU��

F� )ODPH�UROORXW�VZLWFK��

G� )ODPH�SURYLQJ�FRQWUROV��

���� 6(48(1&(�2)�23(5$7,216�)25�+9$&�&21752/6�

3DFNDJHG�9$9��5RRIWRS�8QLWV��

$� 'XFW� 6WDWLF� 3UHVVXUH� &RQWURO� �Z�� RSWLRQDO� 5HVHW� IXQFWLRQ�� ±� 7KH� VXSSO\� IDQ� 9)'� ZLOO� EH�
FRQWUROOHG�XVLQJ� D�3,'�DQG�DQ�DQDORJ�LQSXW�IURP�D�GXFW�VWDWLF�SUHVVXUH�WUDQVGXFHU��7KH�VXSSO\�
IDQ�ZLOO�PRGXODWH�LWV�VSHHG�WR�PDLQWDLQ�WKH�GHVLUHG�GXFW�VWDWLF�SUHVVXUH�VHWSRLQW��

%� 6XSSO\�$LU�7HPSHUDWXUH�&RQWURO� �Z��RSWLRQDO�5HVHW� IXQFWLRQ��±�7KH�FRQWURO�ZLOO�PDLQWDLQ� WKH�
GHVLUHG� VXSSO\� DLU� WHPSHUDWXUH� VHWSRLQW� ZKHQHYHU� FRROLQJ� LV� UHTXLUHG�� $� XVHU� FRQILJXUDEOH�
VHWSRLQW� ZLOO� EH� SURYLGHG� �GHIDXOW� ���)��� 7KH� FRQWURO� ZLOO� XVH� WKH� DSSURSULDWH� PHWKRG�
�HFRQRPL]HU� FRROLQJ��PHFKDQLFDO� FRROLQJ�� RU� D� FRPELQDWLRQ� RI�ERWK�� WR� DFKLHYH� WKLV� VHWSRLQW�
ZKHQHYHU� WKH� ]RQH� WHPSHUDWXUH� LV� JUHDWHU� WKDQ� WKH� FXUUHQW� FRROLQJ� VHWSRLQW� �RFFXSLHG� RU�
XQRFFXSLHG��� ,I�6XSSO\�$LU�5HVHW� LV�HQDEOHG�� WKH� UHVHW� DOJRULWKP�ZLOO� FDOFXODWH�D� SURSRUWLRQDO�
UHVHW� YDOXH� EHWZHHQ� WKH� 2FFXSLHG� &RROLQJ� VHWSRLQW� DQG� ��)� DERYH� WKH� 2FFXSLHG� +HDWLQJ�
VHWSRLQW��7KH�DPRXQW�RI�UHVHW��UHVHW�UDWLR�DQG�PD[LPXP�UHVHW�OLPLW�YDOXH��LV�XVHU�FRQILJXUDEOH��

&� 0RUQLQJ�:DUP XS� ±� 7KH� FRQWURO� ZLOO� SURYLGH� D� 0RUQLQJ�:DUP XS� F\FOH� WKH� ILUVW� WLPH� LI�
WUDQVLWLRQ�IURP�XQRFFXSLHG� WR� RFFXSLHG� DQG� LI� WKH� KHDWLQJ� LV� UHTXLUHG� DQG� WKH� XQLW� JRHV� LQWR�
KHDWLQJ� LPPHGLDWHO\�� :KHQHYHU� WKH� XQLW� HQWHUV� WKH� KHDWLQJ� PRGH�� EHIRUH� DQ\� KHDW� VWDJH� LV�
HQDEOHG��WKH�FRQWURO�ZLOO�SURYLGH�D�/LQNDJH�PRGH�WR�WKH�V\VWHP�WKDW�ZLOO�FDXVH�WKH�WHUPLQDOV�WR�
PDLQWDLQ� VXIILFLHQW� DLUIORZ�� 7KH� /LQNDJH� PRGH� RI�:DUP XS� ����ZLOO� EH� VHQW� WR� WKH� WHUPLQDO�
V\VWHP� WR�HQVXUH� VXIILFLHQW� DLUIORZ�ZKLOH� LQ� WKH�KHDWLQJ�PRGH�EXW� DOVR�SURYLGLQJ�D� FRQWUROOHG�
ZDUP XS�F\FOH�WR�SUHYHQW�RYHUKHDWLQJ�RI�VRPH�]RQHV��$V�D�VDIHW\�PHDVXUH��VKRXOG�WKH�KHDWLQJ�
F\FOH� FRQWLQXH�DQG� WKH�6$7�DSSURDFK� WKH� ³0D[LPXP�+HDWLQJ�6$7´� OLPLW�� WKH�/LQNDJH�PRGH�
VHQW�ZLOO� FKDQJH�WR�3UHVVXUL]DWLRQ����� WR�HQVXUH�DOO� WHUPLQDOV� RSHQ� WR� WKHLU� PD[LPXP� DLUIORZ��
7KH� /LQNDJH� PRGH�ZLOO� UHPDLQ� 3UHVVXUL]DWLRQ� XQWLO� WKDW� KHDWLQJ�F\FOH�HQGV��2QFH�WKH�KHDWLQJ�
GHPDQG�LV�PHW�DQG�WKH�KHDW�F\FOH�LV�FRPSOHWHG�RU�LI�FRROLQJ�LV�UHTXLUHG��KHDWLQJ�ZLOO�EH�ORFNHG�
RXW�XQWLO�WKH�EHJLQQLQJ�RI�WKH�QH[W�RFFXSLHG�SHULRG��

'� 2FFXSLHG�+HDWLQJ� ±�2SWLRQDOO\�� WKH� XVHU�PD\� HQDEOH� RFFXSLHG� KHDWLQJ�ZKLFK�ZLOO� DOORZ�KHDWLQJ�
ZKHQHYHU�KHDWLQJ� LV�QHHGHG�GXULQJ� WKH� RFFXSLHG�SHULRG��7KH� F\FOH�ZLOO� RSHUDWH� H[DFWO\� WKH� VDPH�
DV� 0RUQLQJ� :DUP XS� DERYH�� H[FHSW� LW� ZLOO� QRW� EH� OLPLWHG� E\� WKH� WUDQVLWLRQ� LQWR� DQ� RFFXSLHG�
SHULRG��

(� +HDWLQJ� DQG� &RROLQJ� 6HWSRLQW� 6HSDUDWLRQ� ±� %\� GHIDXOW�� WKH� FRQWURO� ZLOO� PDLQWDLQ� D� �� GHJ� )�
�FRQILJXUDEOH�� VHSDUDWLRQ� EHWZHHQ� WKH� KHDWLQJ� DQG� FRROLQJ� VHWSRLQWV�� 7KLV� ZLOO� SUHYHQW� WKH� XQLW�
IURP�SUHPDWXUHO\�HQWHULQJ�WKH�RSSRVLWH�PRGH��
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)� (FRQRPL]HU�&RROLQJ�&\FOH�±�7KH�9$9 578�2SHQ�SURYLGHV�YDULDEOH� VXSSO\�DLUIORZ�WR� WKH�9$9�
V\VWHP� DQG� PDLQWDLQ� FRQVWDQW� PLQLPXP� YHQWLODWLRQ�� $V� WKH� VXSSO\� DLUIORZ� FKDQJHV�� WKH�
HFRQRPL]HU� PLQLPXP� SRVLWLRQ� LV� DGMXVWHG� WR� SUR�� YLGH� D� FRQVWDQW� DPRXQW� RI� RXWGRRU� DLU�� 7KH�
FRQWURO� ZLOO� SURYLGH� WKH� DELOLW\� WR� XWLOL]H� RXWGRRU� DLU� IRU� PDLQWDLQLQJ� WKH� VXSSO\� DLU� VHWSRLQW�
VKRXOG� WKH� RXWGRRU� DLU� EH� VXLWDEOH�� 7KH� HFRQRPL]HU� FRQWURO� ZLOO� XWLOL]H� DQ� 2$7� WHPSHUDWXUH�
FKHFN��D�5$7�WHPSHUDWXUH�FKHFN�LI�5$7�LV�DYDLODEOH�RU�D�637�WHPSHUDWXUH�FKHFN�FRPSDULVRQ�DQG�
RSWLRQDOO\��DQ�2$�HQWKDOS\�FKHFN� WR� GHWHUPLQH� LI� 2$� FRQGLWLRQV� DUH� VXLWDEOH� IRU� HFRQRPL]LQJ��
(FRQRPL]HU� RSHUDWLRQ�� LI� DYDLODEOH�� ZLOO� EHJLQ�ZKHQHYHU� FRROLQJ� LV� UHTXLUHG�� 7KH� HFRQRPL]HU�
ZLOO� PRGXODWH� WKH� SRVLWLRQ� RI� WKH� 2$� GDPSHU� WR� PDLQWDLQ� WKH� GHVLUHG� FDOFXODWHG� HFRQRPL]HU�
VHWSRLQW�� 7KH� HFRQRPL]HU� ZLOO� EH� FRQWUROOHG� WR�PHHW� &(&� 7LWOH� ��� UHTXLUHPHQWV� VR� WKDW� LW� ZLOO�
UHPDLQ�RSHQ������GXULQJ� LQWHJUDWHG�FRROLQJ�DQG�RQO\�SDUWLDOO\�FORVH� LI� UHTXLUHG��7KH�9$9 578�
2SHQ� DOVR� SURYLGHV�)''� �)DXOW� 'HWHFWLRQ� DQG�'LDJQRVWLFV�� IRU� HFRQRPL]HU� RSHUDWLRQ��7KH� )''�
ORJLF�ZLOO� GHWHFW� DQ�HFRQRPL]HU� WKDW� IDLOV�WR�FORVH�� IDLOV� WR�RSHQ�� LV�VWXFN� IXOO\�RSHQ�� DQG� IDLOV� WR�
IXOO\� RSHQ�� (DFK� FRQGLWLRQ�ZLOO� FDXVH� DQ�(FRQRPL]HU�2SHUDWLRQ�DODUP� WR� RFFXU� DQG� WKH� VSHFLILF�
IDXOW�FRQGLWLRQ�ZLOO�EH�GLVSOD\HG��

*� 0HFKDQLFDO� &RROLQJ�&\FOH� ±� 7KH� FRQWURO� ZLOO� RSHUDWH� WKUHH� VWDJHV� RI�PHFKDQLFDO� FRROLQJ� LQ�
RUGHU�WR�PDLQWDLQ�WKH�GHVLUHG� VXSSO\� DLU� WHPSHUDWXUH� ZKHQHYHU� HFRQRPL]HU� FRROLQJ� RSHUDWLRQ�
LV� XQDYDLODEOH� EXW� FRROLQJ� LV� UHTXLUHG��7KLV�FRQGLWLRQ�ZLOO� EH�GHWHUPLQHG� LI� WKH�2$�KDV�KLJK�
HQWKDOS\�RU�DW�D�WHPSHUDWXUH�DERYH�WKH�(FRQRPL]HU�/RFNRXW�WHPSHUDWXUH��7KH�WZR�FRPSUHVVRUV�
ZLOO� EH� VWDJHG� LQ� D� ELQDU\� IDVKLRQ� VR� WKDW� WKUHH� VWDJHV� RI� FRROLQJ� DUH� SURYLGHG��0HFKDQLFDO�
FRROLQJ� VWDJHV� ZLOO� EH� DGGHG� DV� UHTXLUHG� WR� PHHW� WKH� GHVLUHG� 6$� VHWSRLQW�� 7KH� QXPEHU� RI�
VWDJHV�ZLOO�GHSHQG� RQ� WKH� UHWXUQ� DLU� FRQGLWLRQV� DQG� WKH� V\VWHP� ORDG� �DLUIORZ� WKURXJK� WKH�
FRLO��� 6WDJHV� ZLOO� EH� DGGHG� RU� GURSSHG� DV� UHTXLUHG� WR� PDLQWDLQ� WKH� VHWSRLQW� ZKLOH� DOVR�
PDLQWDLQLQJ� WKH�PLQLPXP�RQ� WLPH� DQG�PLQLPXP�RII�WLPH�IRU� FRPSUHVVRU�RSHUDWLRQ��$Q\WLPH�
WKH� 6$� IDOOV� EHORZ� WKH� GHVLUHG� 6$� VHWSRLQW�� VWDJHV� ZLOO� EH� GURSSHG� XQWLO� RQO\� VWDJH� �� LV�
RSHUDWLQJ�� $W� WKDW� SRLQW�� VKRXOG� WKH� 6$� IDOO� EHORZ� ���)�� WKH� HFRQRPL]HU� ZLOO� PRGXODWH� WR�
LQFUHDVH�WKH�DPRXQW�RI�RXWGRRU�DLU�LQ�RUGHU�WR�PDLQWDLQ�WKLV�PLQLPXP�6$�WHPSHUDWXUH��6KRXOG�
WKH�HFRQRPL]HU�UHDFK�WKH�PD[LPXP�2$�SRVLWLRQ�DQG�LI�WKH�6$�LV�VWLOO�EHORZ�WKH�PLQLPXP�6$�
WHPSHUDWXUH�� WKH� �VW� FRROLQJ� VWDJH� ZLOO� EH� GLVDEOHG� DQG� WKH� HFRQRPL]HU� ZLOO� UHWXUQ� WR� WKH�
PLQLPXP�SRVLWLRQ��

+� ,QWHJUDWHG� &RROLQJ� &\FOH� ,I� HFRQRPL]HU� FRROLQJ� RSHUDWLRQ� LV� LQVXIILFLHQW� WR� PDLQWDLQ� WKH�
GHVLUHG�6$�VHWSRLQW��PHFKDQLFDO� FRROLQJ�ZLOO� EH� DFWLYDWHG� WR� VXSSOHPHQW� WKH� IUHH� HFRQRPL]HU�
FRROLQJ�� 7KLV� FRQGLWLRQ�ZLOO� EH� GHWHUPLQHG�LI�WKH�2$�KDV�ORZ�HQWKDOS\�EXW�LV�DW�D�WHPSHUDWXUH�
DW� OHDVW� ��)� DERYH� WKH� GHVLUHG� 6$� VHWSRLQW� DQG� EHORZ� WKH�(FRQRPL]HU� /RFNRXW� WHPSHUDWXUH��
0HFKDQLFDO� FRROLQJ� VWDJHV� ZLOO� EH� DGGHG� DV� UHTXLUHG� WR� PHHW� WKH� GHVLUHG� 6$�VHWSRLQW�� 7KH�
QXPEHU� RI� VWDJHV� ZLOO� GHSHQG� RQ� WKH� UHWXUQ� DLU� FRQGLWLRQV� DQG� WKH� V\VWHP� ORDG� �DLUIORZ�
WKURXJK� WKH�FRLO��� 6WDJHV�ZLOO� EH� DGGHG�RU�GURSSHG�DV� UHTXLUHG� WR�PDLQWDLQ� WKH� VHWSRLQW�ZKLOH�
DOVR� PDLQWDLQLQJ� WKH� PLQLPXP� RQ� WLPH� DQG� PLQLPXP� RII� WLPH� IRU� FRPSUHVVRU� RSHUDWLRQ��
$Q\WLPH� WKH� 6$� IDOOV� EHORZ� WKH� GHVLUHG� 6$� VHWSRLQW��VWDJHV�ZLOO� EH� GURSSHG�XQWLO� RQO\� VWDJH�
�� LV� RSHUDWLQJ�� $W� WKDW� SRLQW�� VKRXOG� WKH� 6$� IDOO� EHORZ� WKH� PLQLPXP� 6$� WHPSHUDWXUH�� WKH�
HFRQRPL]HU� ZLOO� PRGXODWH� WR� LQFUHDVH� WKH� DPRXQW� RI� UHWXUQ� DLU� LQ� RUGHU� WR� PDLQWDLQ� WKLV�
PLQLPXP�6$� WHPSHUDWXUH�� 6KRXOG� WKH� HFRQRPL]HU� UHDFK� WKH� PLQLPXP� 2$� SRVLWLRQ� DQG� LI�
WKH�6$�LV�VWLOO�EHORZ�WKH�PLQL��PXP�6$�WHPSHUDWXUH��WKH��VW�FRROLQJ�VWDJH�ZLOO�EH�GLVDEOHG��

,� 0LQLPXP�9HQWLODWLRQ�±�7KH�HFRQRPL]HU�PLQLPXP�SRVLWLRQ�ZLOO�EH�DGMXVWHG�DV�UHTXLUHG�EDVHG�
RQ� WKH� VXSSO\� IDQ� VSHHG�� 7ZR� XVHU� FRQILJXUDEOH� PLQLPXP� HFRQRPL]HU� SRVLWLRQV� ZLOO� EH�
SURYLGHG�� 7KH� HFRQRPL]HU� ZLOO� EH� SRVLWLRQHG�DW� WKH�³/RZ�)DQ�(FRQ�0LQ�3RV´�ZKHQ� WKH� IDQ�
LV� RSHUDWLQJ� DW� LWV� VORZHVW� VSHHG�� :KHQ� WKH� IDQ� LV� RSHUDWLQJ� DW� LWV� PD[LPXP� VSHHG�� WKH�
HFRQRPL]HU�ZLOO� EH� SRVLWLRQHG� DW� WKH� ³9HQW�'PSU� 3RV� �� '&9�0LQ� 3RV´�� )RU� DQ\� VXSSO\� IDQ�
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VSHHG� EHWZHHQ� WKHVH� WZR� SRLQWV�� WKH� HFRQRPL]HU� PLQLPXP� SRVLWLRQ� ZLOO� EH� FDOFXODWHG�
SURSRUWLRQDOO\��

-� 8QRFFXSLHG� )UHH� &RROLQJ� 8QRFFXSLHG� )UHH� &RROLQJ� DOORZV� WKH� URRIWRS� ZLWK� WKH� HFRQRPL]HU�
GDPSHU�WR�XVH�RXWGRRU�DLU�IRU�IUHH�FRROLQJ�GXULQJ�XQRFFXSLHG�SHULRGV��

:KHQ�WKH�9$9 578�2SHQ�LV�XQRFFXSLHG�DQG�WKH�VSDFH� WHPSHUDWXUH�ULVHV�DW� OHDVW���)��DERYH�WKH�
2FFXSLHG�&RROLQJ�6HWSRLQW�� WKH� VXSSO\� IDQ� VWDUWV��7KH�HFRQRPL]HU�GDPSHU� RSHQV�DV�QHFHVVDU\� WR�
PDLQWDLQ�WKH�6XSSO\�$LU�6HWSRLQW�DQG�FRRO� WKH� VSDFH�� 7KH�9$9 578�2SHQ� FRQWLQXHV� WR� RSHUDWH�
LQ� WKLV� PRGH� XQWLO� WKH� VSDFH� WHPSHUDWXUH� GURSV� WR� ��)�EHORZ�WKH�2FFXSLHG�&RROLQJ�6HWSRLQW�RU�
WKH�RXWVLGH�DLU�FRQGLWLRQV�DUH�QR�ORQJHU�VXLWDEOH�IRU�IUHH�FRROLQJ��

.� 'HPDQG� &RQWUROOHG� 9HQWLODWLRQ� >'&9@� ±� :KHQHYHU� WKH� XQLW� LV� LQ� DQ� RFFXSLHG� PRGH� DQG�
³'&9� &RQWURO´� LV� VHW� WR� HQDEOH�� D� XQLTXH� HFRQRPL]HU� PLQLPXP� SRVLWLRQ� ZLOO� EH� FDOFXODWHG�
EDVHG�RQ�WKH�RXWSXW�RI�WKH�'&9�DOJRULWKP��7KH�DOJRULWKP�PRQLWRUV� WKH�&2�� VHQVRU�YDOXH� DQG�
FRPSDUHV� WKDW� YDOXH� WR� WKH� XVHU� GHILQHG� VHWSRLQW�� $� FRQWURO� DOJRULWKP�FDOFXODWHV�WKH�UHTXLUHG�
PLQLPXP�HFRQRPL]HU�SRVLWLRQ�UHTXLUHG�WR�VDWLVI\�WKH�YHQWLODWLRQ�UHTXLUHPHQWV�RI�WKH�VSDFH��$�
XVHU� DGMXVWDEOH� '&9�0D[�9HQW� 'DPSHU� 3RVLWLRQ� LV� SURYLGHG� WR� OLPLW� WKH� PD[LPXP� DPRXQW�
RI� RXWGRRU� DLU� WKDW� FDQ� EH� EURXJKW� LQWR� WKH� XQLW� GXH� WR� WKH� '&9� DOJRULWKP�� 'HPDQG�
&RQWUROOHG� 9HQWLODWLRQ� FDQ� EH� XVHG� LQ� HLWKHU� D� GLIIHUHQWLDO� PRGH� ZKHUH� ERWK� WKH� LQGRRU� DLU�
DQG�RXWGRRU�DLU�&2�� OHYHOV�DUH�SURYLGHG�WR�WKH�FRQWURO�RU�LW�PD\�EH�XVHG�LQ�D�VLQJOH�LQGRRU�DLU�
PRGH� ZLWK� RQO\� WKH� LQGRRU� DLU� &2�� OHYHO�� ,Q� WKH� ODWWHU� FDVH�� WKH� RXWGRRU� DLU� &2�� OHYHO� LV�
DVVXPHG�DW�����SSP��

/� 6XSSO\�$LU�7HPSHULQJ��/RZ�DQG�0HGLXP�*DV�+HDW�RQO\�� 7KH�9$9 578�2SHQ�SURYLGHV�WKH�
FDSDELOLW\� WR�RSHUDWH� WKH�RSWLRQDO�HOHFWULF�KHDW�� LI�HTXLSSHG��WR�PDLQWDLQ�D�PLQLPXP�VXSSO\�DLU�
WHPSHUDWXUH�GXULQJ�FRQGLWLRQV�ZKHUH�YHU\� FROG� RXWGRRU� DLU� FDXVHV� WKH� VXSSO\� DLU� WHPSHUDWXUH�
WR�IDOO�EHORZ�WKH�FRQILJXUHG�6XSSO\�$LU� �6$��7HPSHULQJ�6HWSRLQW��7KLV�RFFXUV�GXULQJ�SHULRGV�
ZKHUH�'&9� LV� DFWLYH� DQG� LQFUHDVLQJ� WKH� DPRXQW� RI�RXWGRRU� DLU� RU� LQ� FDVHV�ZKHUH� WKH�V\VWHP�
LV� RSHUDWLQJ� DW� YHU\� ORZ� DLUIORZ� DQG� WKH� FDOFXODWHG� HFRQRPL]HU� SRVLWLRQ� KDV� LQFUHDVHG� WR�
PDLQWDLQ�D�FRQVWDQW�YHQWLODWLRQ�UDWH��

+HDW� RSHUDWLRQ� LV� VXEMHFW� WR� DQWL UHF\FOH� WLPHUV� WR� SURWHFW� WKH� HTXLSPHQW� IURP� VKRUW
F\FOLQJ�� 7KHUH� DUH� IL[HG� DSSOLFDWLRQ�VSHFLILF� PLQLPXP� RQ� DQG� RII� WLPHV� IRU� HDFK� KHDWLQJ�
RXWSXW� �����VHFRQGV�RQ�DQG����VHFRQGV�RII���7KH�PLQLPXP� RQ� WLPH� UHTXLUHG� PD\� DGYHUVHO\�
DIIHFW� VXSSO\� DLU� WHPSHUDWXUHV�ZLWK� +LJK�*DV�+HDW� RSWLRQ� LQ� VRPH�DSSOLFDWLRQV��

0� 2SHQ� $LUVLGH� /LQNDJH� ±� 7KH� FRQWURO� ZLOO� VXSSRUW� $LUVLGH� /LQNDJH� WR� DFFRPPRGDWH� V\VWHP�
RSHUDWLRQ� XVLQJ� &DUULHU� 9$9� WHUPLQDO� FRQWUROV�� 7KH� 9$9 578� 2SHQ� ZLOO� UHFHLYH� ]RQH�
LQIRUPDWLRQ� �RFFXSDQF\� VWDWXV�� RFF� 	� XQRFF� ]RQH� WHPSHUDWXUHV�� RFF� 	� XQRFF� KHDWLQJ� DQG�
FRROLQJ� VHWSRLQWV�� ]RQH� &2�� OHYHO� IRU� '&9�� DQG� ]RQH� 5+� OHYHO��� 7KH� 9$9 �578�2SHQ� ZLOO�
RSHUDWH� LQ� WKH�PRGH� UHTXLUHG� WR� VDWLVI\� WKH� ]RQHV��$LUVLGH� /LQNDJH�ZLOO� SURYLGH� RSHUDWLQJ�PRGH�
LQIRUPDWLRQ�WR�WKH�]RQHV�VR�WKDW�WKH�V\VWHP�RSHUDWLRQ�LV�IXOO\�FRRUGLQDWHG�EHWZHHQ�WKH�URRIWRS�DQG�
WKH� WHUPLQDO� ]RQHV�� 7KH�9$9� DLU� WHUPLQDOV� RIIHU� D� PLQLPXP� DLUIORZ� VHWWLQJ� LQ� $+8� KHDWLQJ�
PRGH��7KLV� VKDOO� EH� FRQILJXUHG� WR�PDLQWDLQ� WKH�UHTXLUHG�DLUIORZ��&)0��ZKHQHYHU� WKH�9$9�578�
LV� LQ� D�KHDWLQJ�PRGH�SHU� WKH�XQLW¶V� VSHFLILFDWLRQ��7KH�9$9�WHUPLQDOV�ZLOO� UHFRJQL]H� WKH� +HDWLQJ�
RU� :DUP XS� PRGHV� DV� D� KHDW� PRGH� DQG� XWLOL]H� WKH� KLJKHU� DLUIORZ� PLQLPXP� VHWSRLQW� DV�
FRQILJXUHG�� )RU� KHDWLQJ� F\FOHV�� LQLWLDOO\� XWLOL]H� WKH� /LQNDJH� 0RUQLQJ� :DUP 8S� PRGH� WR� RSHQ�
GDPSHUV� RQ� DOO� ]RQHV� EHORZ� WKH� PLGSRLQW� RI� WKH� RFFXSLHG� KHDWLQJ� DQG� FRROLQJ� VHWSRLQWV�� 7KLV�
SURYLGHV� D� FRQWUROOHG� KHDW� F\FOH� DQG� SUHYHQWV� WKH� RYHUKHDWLQJ� RI� UDQGRP� ]RQHV� ZKHUH� KHDWLQJ�
PD\�QRW� EH� UHTXLUHG��$Q\�]RQH�EHORZ�WKLV�PLGGOH� VHWSRLQW�ZLOO�KDYH�LWV�DLUIORZ�DW� WKH�PD[LPXP�
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YDOXH�� )XUWKHU� PRQLWRU� WKH� 6$7� RI� WKH� 9$9� 578� WR� GHWHUPLQH� LI� WKH� 6$7� LV� DSSURDFKLQJ� WKH�
FRQILJXUHG�PD[LPXP�OLPLW��$V�WKH� OLPLW� LV�DSSURDFKHG��WKH�/LQNDJH�PRGH� LV�FKDQJHG� WR�/LQNDJH�
3UHVVXUL]DWLRQ�WR�HQVXUH�DOO�WHUPLQDOV�RSHQ�WR�WKHLU�PD[LPXP�DLUIORZ��

1� )LHOG�7HVW�&RPPLVVLRQLQJ� ±�7KH� FRQWURO�ZLOO� SURYLGH�%$&QHW� WHVW� SRLQWV� WR� DFWLYDWH� VSHFLILF�
WHVW� PRGHV� WKDW� FDQ�EH� XVHG� WR� FRPPLVVLRQ� WKH� URRIWRS� DQG� WKH� V\VWHP�� 7HVW� PRGHV� ZLOO� EH�
DYDLODEOH� LQ� WKH�6HUYLFH�7HVW�VFUHHQ�RQ� WKH�3URSHUW\� SDJHV� DQG� VKDOO� DOVR� EH� DYDLODEOH� RQ� WKH�
ORFDO� (TXLSPHQW� 7RXFK� GHYLFH� IRU� VWDQGDORQH� FRPPLVVLRQLQJ��7HVWV� LQFOXGH�� )DQ� 7HVW�� /RZ�
+HDW� 7HVW�� +LJK� +HDW� 7HVW�� &RROLQJ� 7HVW�� 3RZHU� ([KDXVW� 7HVW�� DQG� DQ� (FRQRPL]HU� 7HVW��
:KHQ� DQ\� WHVW� LV� DFWLYH�� WKH� DSSURSULDWH� /LQNDJH� PRGH� ZLOO� EH� VHQW� WR� WKH� V\VWHP¶V�
WHUPLQDOV�� 7KLV�ZLOO�HQVXUH�DSSURSULDWH�V\VWHP�RSHUDWLRQ�DQG�DLUIORZ�GXULQJ�DQ\�WHVW�PRGH��

���� 3$1(/�$,5�),/7(56�

3DFNDJHG�9$9��5RRIWRS�8QLWV��

$�� 6WDQGDUG�ILOWHU�VHFWLRQ�

�� 6KDOO� FRQVLVW� RI� IDFWRU\ LQVWDOOHG�� ORZ�YHORFLW\�� GLVSRVDEOH� � LQ�� WKLFN� ILEHUJODVV� ILOWHUV� RI�
FRPPHUFLDOO\�DYDLODEOH�VL]HV��

�� 8QLW�VKDOO�XVH�RQO\�RQH�ILOWHU�VL]H��0XOWLSOH�VL]HV�DUH�QRW�DFFHSWDEOH��

�� )LOWHUV�VKDOO�EH�DFFHVVLEOH�WKURXJK�DQ�DFFHVV�SDQHO�ZLWK�³QR WRRO´�UHPRYDO�DV�GHVFULEHG�
LQ�WKH�XQLW�FDELQHW�VHFWLRQ�RI�WKLV�VSHFLILFDWLRQ��

�� � LQ�ILOWHU�FDSDELOLWLHV�VKDOO�EH�FDSDEOH�ZLWK�SUH HQJLQHHUHG�DQG�DSSURYHG�&DUULHU�ILOWHU�
WUDFN�ILHOG� LQVWDOOHG�DFFHVVRU\��7KLV�NLW�UHTXLUHV�ILHOG�IXUQLVKHG�ILOWHUV��

���� 6(/) &217$,1('�$,5�&21',7,21(56�

0HGLXP &DSDFLW\�6HOI &RQWDLQHG�$LU�&RQGLWLRQHUV����/&%�� ����

$�� *HQHUDO�

�� 2XWGRRU�� URRIWRS�PRXQWHG��''&� HOHFWULFDOO\� FRQWUROOHG�� KHDWLQJ� DQG� FRROLQJ�9$9�XQLW�
XWLOL]LQJ� IXOO\� KHUPHWLF� VFUROO� FRPSUHVVRUV� IRU� FRROLQJ� GXW\� DQG� JDV� FRPEXVWLRQ� IRU�
KHDWLQJ�GXW\��

9$9 578�2SHQ� %$&QHW�GLUHFW�GLJLWDO�FRQWUROOHU��

D� 6KDOO�EH�$6+5$(��� �����FRPSOLDQW��

E� 6KDOO�DFFHSW��� ��9$&���� ��+]��DQG�FRQVXPHU���9$�RU�OHVV�SRZHU��

F� 6KDOO�KDYH�DQ�RSHUDWLQJ�WHPSHUDWXUH�UDQJH�IURP� ���)�WR�����)������ ����5+�
�QRQ �FRQGHQVLQJ���

G� 6KDOO�LQFOXGH�EXLOW LQ�SURWRFRO�IRU�%$&QHW�06�73��

H� 6KDOO� DOORZ� DFFHVV� RI� XS� WR� ��� QHWZRUN� YDULDEOHV� �6197��� 6KDOO� EH� FRPSDWLEOH�
ZLWK�DOO�RSHQ�FRQWUROOHUV�

I� %DXG�UDWH�&RQWUROOHU�VKDOO�EH�VHOHFWDEOH�XVLQJ�D�GLSVZLWFK��

J� 6KDOO� KDYH� DQ� /('� GLVSOD\� LQGHSHQGHQWO\� VKRZLQJ� WKH� VWDWXV� RI� VHULDO�
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FRPPXQLFDWLRQ��UXQQLQJ��HUURUV��SRZHU��DOO�GLJLWDO�RXWSXWV��DQG�DOO�DQDORJ�LQSXWV��

K� 6KDOO�DFFHSW�WKH�IROORZLQJ�LQSXWV��VSDFH�WHPSHUDWXUH��VHWSRLQW�DGMXVWPHQW��RXWGRRU�
DLU� WHPSHUDWXUH�� LQGRRU�DLU� TXDOLW\�� RXWGRRU� DLU�TXDOLW\�� FRPSUHVVRU� ORFN RXW�� ILUH�
VKXWGRZQ�� HQWKDOS\� VZLWFK�� DQG� IDQ� VWDWXV�ILOWHU� VWDWXV�� KXPLGLW\�� UHPRWH�
RFFXSDQF\��

L� 6KDOO� SURYLGH� WKH� IROORZLQJ� RXWSXWV�� (FRQRPL]HU�� )DQ� 6SHHG�� )DQ� 6WDUW�6WRS��
&RROLQJ� 6WDJH� ��� &RROLQJ� 6WDJH� ��� &RROLQJ� 6WDJH� ��� +HDWLQJ� 6WDJH� ��� +HDWLQJ�
6WDJH����3RZHU�([KDXVW��+HDW�,QWHUORFN��

M� 6KDOO� KDYH� EXLOW LQ� VXUJH� SURWHFWLRQ� FLUFXLWU\� WKURXJK� VROLG� VWDWH� SRO\VZLWFKHV���
3RO\VZLWFKHV� VKDOO� EH� XVHG� RQ� LQFRPLQJ� SRZHU� DQG� QHWZRUN� FRQQHFWLRQV���
3RO\VZLWFKHV�ZLOO�UHWXUQ�WR�QRUPDO�ZKHQ�WKH�³WULS´�FRQGLWLRQ�FOHDUV��

N� 6KDOO�KDYH�D�EDWWHU\�EDFN XS�FDSDEOH�RI�D�PLQLPXP�RI��������KRXUV�RI�GDWD�DQG�
WLPH�FORFN�UHWHQWLRQ�GXULQJ�SRZHU�RXWDJHV��

O� 6KDOO�KDYH�EXLOW LQ�VXSSRUW�IRU�&DUULHU�WHFKQLFLDQ�WRRO��

P� 6KDOO� LQFOXGH� DQ� (,$ ���� SURWRFRO� FRPPXQLFDWLRQ� SRUW� �%$&QHW�06�73� RQO\���
DQ�DFFHVV�SRUW�IRU�FRQQHFWLRQ�RI�HLWKHU�D�FRPSXWHU�RU�D�&DUULHU�WHFKQLFLDQ�WRRO��DQ�
(,$ ���� SRUW� IRU� QHWZRUN� FRPPXQLFDWLRQ� WR� LQWHOOLJHQW� VSDFH� VHQVRUV� DQG�
GLVSOD\V��

Q� 6RIWZDUH�XSJUDGHV�ZLOO� EH�DFFRPSOLVKHG�E\�HLWKHU� ORFDO�RU� UHPRWH�GRZQORDG��1R�
VRIWZDUH�XSJUDGHV�WKURXJK�FKLS�UHSODFHPHQWV�DUH�DOORZHG��

�� )DFWRU\� DVVHPEOHG�� VLQJOH SLHFH� KHDWLQJ� DQG� 9$9� FRROLQJ� URRIWRS� XQLW�� &RQWDLQHG�
ZLWKLQ� WKH� XQLW� HQFORVXUH� VKDOO� EH� DOO� IDFWRU\� ZLULQJ�� SLSLQJ�� FRQWUROV�� DQG� VSHFLDO�
IHDWXUHV�UHTXLUHG�SULRU�WR�ILHOG�VWDUW XS��

D� 5HWXUQ�DLU�WHPSHUDWXUH�VHQVRU�WR�FRQWURO�PXOWL�VWDJH�RI�FRROLQJ�FDSDFLW\�

E� 6XSSO\�DLU�WHPSHUDWXUH�VHQVRU�WR�FRQWURO�PXOWL�VWDJH�RI�FRROLQJ�FDSDFLW\�

F� 'XFW�VWDWLF�SUHVVXUH�WUDQVGXFHU�±�ORFDWHG�LQ�FRQWURO�ER[�IRU�UHPRWH�ILHOG�PRXQWLQJ�

G� (YDSRUDWRU�FRLO�IUHH]H�SURWHFWLRQ�

�� 8QLW�VKDOO�XVH�3XURQ���5 ���$��UHIULJHUDQW��

�� 8QLW�VKDOO�EH�LQVWDOOHG�LQ�DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV��

�� 8QLW�PXVW�EH�VHOHFWHG�DQG�LQVWDOOHG�LQ�FRPSOLDQFH�ZLWK�ORFDO��VWDWH��DQG�IHGHUDO�FRGHV��

�� 7R�SURSHUO\�FRQWURO� WR� WKH�GHVLUHG�VXSSO\�DLU� WHPSHUDWXUH� FRPIRUW� VHWWLQJ�� DQ� LQWHJUDWHG�
(FRQR0LVHU��LV�SURYLGHG�VWDQGDUG���

D� ,QWHJUDWHG�8OWUD�/RZ�/HDN�0RGHOV�

����� ,QWHJUDWHG�� JHDU� GULYHQ� RSSRVLQJ�PRGXODWLQJ� EODGH� GHVLJQ� W\SH� FDSDEOH� RI�
VLPXOWDQHRXV�HFRQRPL]HU�DQG�FRPSUHVVRU�RSHUDWLRQ��

����� ,QGHSHQGHQW�PRGXOHV�IRU�YHUWLFDO�RU�KRUL]RQWDO�UHWXUQ�FRQILJXUDWLRQ�VKDOO�EH�
DYDLODEOH�� 9HUWLFDO� UHWXUQ�PRGXOHV� VKDOO� EH� DYDLODEOH� DV� D� IDFWRU\� LQVWDOOHG�
RSWLRQ��

����� 'DPSHU� EODGHV� VKDOO� EH� JDOYDQL]HG� VWHHO� ZLWK� FRPSRVLWH� JHDUV�� 3ODVWLF� RU�
FRPSRVLWH�EODGHV�RQ�LQWDNH�RU�UHWXUQ�VKDOO�QRW�EH�DFFHSWDEOH��

����� 6KDOO� LQFOXGH� DOO� KDUGZDUH� DQG� FRQWUROV� WR� SURYLGH� IUHH� FRROLQJ� ZLWK�
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RXWGRRU�DLU�ZKHQ�WHPSHUDWXUH�DQG��RU�KXPLGLW\�DUH�EHORZ�VHWSRLQWV��

����� 6KDOO�EH�HTXLSSHG�ZLWK�JHDU�GULYHQ�GDPSHUV�IRU�ERWK�WKH�RXWGRRU�YHQWLODWLRQ�
DLU�DQG�WKH�UHWXUQ�DLU�IRU�SRVLWLYH�DLU�VWUHDP�FRQWURO��

����� 8OWUD�/RZ� /HDN� GHVLJQ� PHHWV� &DOLIRUQLD� 7LWOH� ��� VHFWLRQ� ������ DQG�
$6+5$(� ����� UHTXLUHPHQWV� RI� �� FIP� SHU� VT�� IW�� RQ� WKH� RXWVLGH� GDPSHUV�
DQG����FIP�SHU�VT��IW��RQ�WKH�UHWXUQ�GDPSHUV��

����� (FRQRPL]HU� FRQWUROOHU� VKDOO� EH� D� � ���P$�GHVLJQ� FRQWUROOHG� GLUHFWO\� E\� WKH�
9$9� 578�2SHQ� FRQWUROOHU�� �9$9� 578�2SHQ�PHHWV� &DOLIRUQLD� 7LWOH� ���
)DXOW�'HWHFWLRQ�	�'LDJQRVWLF��)''��UHTXLUHPHQWV��

����� 6KDOO�EH�FDSDEOH�RI�LQWURGXFLQJ�XS�WR������RXWGRRU�DLU��

����� 6KDOO�EH�HTXLSSHG�ZLWK�D�EDURPHWULF� UHOLHI�GDPSHU�FDSDEOH�RI�UHOLHYLQJ�XS� WR�
�����UHWXUQ�DLU�DQG�FRQWDLQ�VHDOV�WKDW�PHHW�$6+5$(������UHTXLUHPHQWV��

������ 6KDOO� EH� GHVLJQHG� WR� FORVH� GDPSHU�V�� GXULQJ� ORVV RI SRZHU� VLWXDWLRQV� ZLWK�
VSULQJ�UHWXUQ�EXLOW�LQWR�PRWRU��

������ 'U\� EXOE� RXWGRRU� DLU� WHPSHUDWXUH� VHQVRU� LV� DOVR� DYDLODEOH� RQ� IDFWRU\�
LQVWDOOHG� RQO\�� � 2XWGRRU� DLU� VHQVRU� VHWSRLQW� VKDOO� EH� DGMXVWDEOH� DQG� VKDOO�
UDQJH� IURP� ��� WR� ����)�� � $GGLWLRQDO� VHQVRU� RSWLRQV� VKDOO� EH� DYDLODEOH� DV�
DFFHVVRULHV��

������ 7KH�HFRQRPL]HU�FRQWUROOHU�VKDOO�DOVR�SURYLGH�FRQWURO�RI�DQ�DFFHVVRU\�SRZHU�
H[KDXVW�XQLW�IXQFWLRQ���)DFWRU\�VHW�DW�������ZLWK�D�UDQJH�RI����WR�������

������ 7KH� HFRQRPL]HU� VKDOO�PDLQWDLQ�PLQLPXP� DLUIORZ� LQWR� WKH� EXLOGLQJ� GXULQJ�
RFFXSLHG�SHULRG�DQG�SURYLGH�GHVLJQ�YHQWLODWLRQ�UDWH�IRU�IXOO�RFFXSDQF\��

������ 'DPSHUV� VKDOO� EH� FRPSOHWHO\� FORVHG� ZKHQ� WKH� XQLW� LV� LQ� WKH� XQRFFXSLHG�
PRGH��

������ (FRQRPL]HU� FRQWUROOHU� VKDOO� DFFHSW� D� � ��� 9GF� &2�� VHQVRU� LQSXW� IRU�
,$4�'&9� FRQWURO�� � ,Q� WKLV�PRGH��GDPSHUV� VKDOO� PRGXODWH� WKH� RXWGRRU� DLU�
GDPSHU�WR�SURYLGH�YHQWLODWLRQ�EDVHG�RQ�WKH�VHQVRU�LQSXW��

������ &RPSUHVVRU� ORFNRXW� WHPSHUDWXUH� LV� DGMXVWDEOH� IURP� ���)� WR� ���)�� VHW� DW� D�
IDFWRU\�GHIDXOW�RI����)���

������ $FWXDWRU� VKDOO� EH� GLUHFW� FRXSOHG� WR� HFRQRPL]HU� JHDU�� � 1R� OLQNDJH� DUPV� RU�
FRQWURO�URGV�VKDOO�EH�DFFHSWDEOH��

������ (FRQRPL]HU�FRQWUROOHU�VKDOO�SURYLGH�LQGLFDWLRQV�ZKHQ�LQ�IUHH�FRROLQJ�PRGH��
LQ�WKH�'&9�PRGH��RU�WKH�H[KDXVW�IDQ�FRQWDFW�LV�FORVHG��

%�� 3URMHFW�&RQGLWLRQV�

���� $V�VSHFLILHG�LQ�WKH�FRQWUDFW��

&�� 2SHUDWLQJ�&KDUDFWHULVWLFV�

�� 8QLW� VKDOO� EH� FDSDEOH� RI� VWDUWLQJ� DQG� UXQQLQJ� DW� ����)� DPELHQW� RXWGRRU� WHPSHUDWXUH��
PHHWLQJ�PD[LPXP�ORDG�FULWHULD�RI�$+5,�6WDQGDUG���������DW�������YROWDJH��

�� &RPSUHVVRU�ZLWK�VWDQGDUG�FRQWUROV�VKDOO�EH�FDSDEOH�RI�RSHUDWLRQ�GRZQ�WR����)��DPELHQW�
RXWGRRU�WHPSHUDWXUHV��)RU�ORZHU�RSHUDWLRQ�DQ�LQWHJUDWHG�HFRQRPL]HU�VKDOO�EH�XWLOL]HG� WR�
DOORZ�ORZHU�WHPSHUDWXUHV�DQG�DFFRPPRGDWH�LQGRRU�DLU�TXDOLW\�LQLWLDWLYHV�
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�� 8QLW�VKDOO�GLVFKDUJH�VXSSO\�DLU�YHUWLFDOO\�RU�KRUL]RQWDOO\�DV�VKRZQ�RQ�FRQWUDFW�GUDZLQJV��

�� 8QLW�VKDOO�EH�IDFWRU\�FRQILJXUHG�DQG�RUGHUHG�IRU�YHUWLFDO�VXSSO\�	�UHWXUQ�FRQILJXUDWLRQV��

�� 8QLW� VKDOO� EH� IDFWRU\� IXUQLVKHG� IRU� HLWKHU� YHUWLFDO� RU� KRUL]RQWDO� FRQILJXUDWLRQ� ZLWKRXW�
WKH�XVH�RI�VSHFLDO�FRQYHUVLRQ�NLWV��1R�ILHOG�FRQYHUVLRQ�LV�SRVVLEOH��

'�� (OHFWULFDO�5HTXLUHPHQWV�

�� 0DLQ� SRZHU� VXSSO\� YROWDJH�� SKDVH�� DQG� IUHTXHQF\� PXVW� PDWFK� WKRVH� UHTXLUHG� E\� WKH�
PDQXIDFWXUHU��

(�� 8QLW�&DELQHW�

�� 8QLW� FDELQHW� VKDOO� EH� FRQVWUXFWHG� RI� JDOYDQL]HG� VWHHO�� DQG� VKDOO� EH� ERQGHUL]HG� DQG�
FRDWHG�ZLWK� D� SUH SDLQWHG�EDNHG�HQDPHO�ILQLVK�RQ�DOO�H[WHUQDOO\�H[SRVHG�VXUIDFHV��

�� 8QLW� FDELQHW� H[WHULRU�SDLQW� VKDOO�EH�� ILOP� WKLFNQHVV�� �GU\�������� LQFKHV�PLQLPXP�� JORVV�
�SHU�$670�'��������)��+DUGQHVV��+ �+�3HQFLO�KDUGQHVV��

�� (YDSRUDWRU�IDQ�FRPSDUWPHQW�LQWHULRU�FDELQHW�LQVXODWLRQ�VKDOO�FRQIRUP�WR�$+5,�6WDQGDUG�
�������� PLQLPXP� H[WHULRU� VZHDW� FULWHULD�� ,QWHULRU� VXUIDFHV� VKDOO� EH� LQVXODWHG� ZLWK� D�
PLQLPXP� ��� LQ�� WKLFN�� �� OE�� GHQVLW\�� DOXPLQXP� IRLO� IDFHG� ILEHUJODVV� LQVXODWLRQ��
$OXPLQXP� IRLO IDFHG� ILEHUJODVV� LQVXODWLRQ� VKDOO� DOVR� EH� XVHG� LQ� WKH� JDV� KHDW�
FRPSDUWPHQW��

�� %DVH� RI� XQLW� VKDOO� KDYH� D� PLQLPXP� RI� IRXU� ORFDWLRQV� IRU� WKUX WKH EDVH� JDV� DQG�
HOHFWULFDO�FRQQHFWLRQV�VWDQGDUG��

%RWK� JDV� DQG� HOHFWULF� FRQQHFWLRQV� VKDOO� EH� LQWHUQDO� WR� WKH� FDELQHW� WR� SURWHFW� IURP�
HQYLURQPHQWDO�LVVXHV��

�� %DVH�5DLO�

D� 8QLW�VKDOO�KDYH�EDVH�UDLOV�RQ�D�PLQLPXP�RI���VLGHV��

E� +ROHV� VKDOO� EH� SURYLGHG� LQ� WKH� EDVH� UDLOV� IRU� ULJJLQJ� VKDFNOHV� WR� IDFLOLWDWH�
PDQHXYHULQJ�DQG�RYHUKHDG�ULJJLQJ��

F� +ROHV�VKDOO�EH�SURYLGHG�LQ�WKH�EDVH�UDLO�IRU�PRYLQJ�WKH�URRIWRS�E\�IRUN�WUXFN��

G� %DVH�UDLO�VKDOO�EH�D�PLQLPXP�RI����JDXJH�WKLFNQHVV��

�� &RQGHQVDWH�SDQ�DQG�FRQQHFWLRQV��

D� 6KDOO�EH�D�VORSHG�FRQGHQVDWH�GUDLQ�SDQ�PDGH�RI�D�QRQ FRUURVLYH�PDWHULDO��

E� 6KDOO�FRPSO\�ZLWK�$6+5$(�6WDQGDUG�����

F� 6KDOO�XVH�D���� LQ� ���137�GUDLQ�FRQQHFWLRQ�� WKURXJK� WKH�VLGH�RI� WKH�GUDLQ�SDQ��
&RQQHFWLRQ�VKDOO�EH�PDGH�SHU�PDQXIDFWXUHU¶V�UHFRPPHQGDWLRQV��

�� 7RS�SDQHO��

D� 6KDOO� EH� D� PXOWL SLHFH� WRS� SDQHO� OLQNHG� ZLWK� ZDWHU� WLJKW� IODQJHV� DQG� ORFNLQJ�
V\VWHPV��

�� *DV�&RQQHFWLRQV��

D� $OO�JDV�SLSLQJ�FRQQHFWLQJ�WR�XQLW�JDV�YDOYH�VKDOO�HQWHU�WKH�XQLW�FDELQHW�DW�D�VLQJOH�
ORFDWLRQ�RQ�VLGH�RI�XQLW��KRUL]RQWDO�SODQH���
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E� 7KUX WKH EDVH�FDSDELOLW\�

����� � 6WDQGDUG� XQLW� VKDOO� KDYH� D� WKUX WKH EDVH� JDV OLQH� ORFDWLRQ� XVLQJ� D� UDLVHG��
HPERVVHG�SRUWLRQ�RI�WKH�XQLW�EDVH�SDQ��

����� � 7KUX WKH EDVH� SURYLVLRQV�FRQQHFWLRQV� DUH� DYDLODEOH� DV� VWDQGDUG�ZLWK� HYHU\�
XQLW��:KHQ�ERWWRP� FRQQHFWLRQV�DUH� UHTXLUHG�� ILHOG� IXUQLVKHG�FRXSOLQJV�DUH�
UHTXLUHG��

������ 1R�EDVH�SDQ�SHQHWUDWLRQ��RWKHU�WKDQ�WKRVH�DXWKRUL]HG�E\�WKH�PDQXIDFWXUHU��LV�
SHUPLWWHG��

�� (OHFWULFDO�&RQQHFWLRQV�

D� $OO� XQLW� SRZHU� ZLULQJ� VKDOO� HQWHU� XQLW� FDELQHW� DW� D� VLQJOH�� IDFWRU\ SUHSDUHG��
NQRFNRXW�ORFDWLRQ��

E� 7KUX WKH EDVH�FDSDELOLW\��

����� � 7KUX WKH EDVH� SURYLVLRQV�FRQQHFWLRQV� DUH� DYDLODEOH� DV� VWDQGDUG�ZLWK� HYHU\�
XQLW��:KHQ�ERWWRP� FRQQHFWLRQV�DUH� UHTXLUHG�� ILHOG� IXUQLVKHG�FRXSOLQJV�DUH�
UHTXLUHG��

������ 1R�EDVH�SDQ�SHQHWUDWLRQ��RWKHU�WKDQ�WKRVH�DXWKRUL]HG�E\�WKH�PDQXIDFWXUHU��LV�
SHUPLWWHG��

��� &RPSRQHQW�DFFHVV�SDQHOV��VWDQGDUG��

D� &DELQHW�SDQHOV�VKDOO�EH�HDVLO\�UHPRYDEOH�IRU�VHUYLFLQJ��

E� 8QLW�VKDOO�KDYH�RQH�IDFWRU\�LQVWDOOHG��WRRO OHVV��UHPRYDEOH��ILOWHU�DFFHVV�SDQHO��

F� 3DQHOV�FRYHULQJ�FRQWURO�ER[�DQG�ILOWHU�VKDOO�KDYH�PROGHG�FRPSRVLWH�KDQGOHV�ZKLOH�
WKH�EORZHU�DFFHVV�GRRU�VKDOO�KDYH�DQ�LQWHJUDWHG�IODQJH�IRU�HDV\�UHPRYDO��

G� +DQGOHV� VKDOO� EH� 89�PRGLILHG�� FRPSRVLWH�� 7KH\� VKDOO� EH� SHUPDQHQWO\� DWWDFKHG��
DQG�UHFHVVHG�LQWR�WKH�SDQHO��

H� 6FUHZV� RQ� WKH� YHUWLFDO� SRUWLRQ� RI� DOO� UHPRYDEOH� DFFHVV� SDQHO� VKDOO� HQJDJH� LQWR�
KHDW�UHVLVWDQW��PROGHG�FRPSRVLWH�FROODUV��

I� &ROODUV� VKDOO� EH� UHPRYDEOH� DQG� HDVLO\� UHSODFHDEOH� XVLQJ� PDQXIDFWXUHU�
UHFRPPHQGHG�SDUWV��

)�� *DV�+HDW�

�� *HQHUDO�

D� +HDW�H[FKDQJHU�VKDOO�EH�DQ�LQGXFHG�GUDIW�GHVLJQ��3RVLWLYH�SUHVVXUH�KHDW�H[FKDQJHU�
GHVLJQV�VKDOO�QRW�EH�DOORZHG��

E� 6KDOO�LQFRUSRUDWH�D�GLUHFW VSDUN�LJQLWLRQ�V\VWHP�DQG�UHGXQGDQW�PDLQ�JDV�YDOYH��

F� *DV� VXSSO\� SUHVVXUH� DW� WKH� LQOHW� WR� WKH� URRIWRS� XQLW� JDV� YDOYH� PXVW� PDWFK� WKDW�
UHTXLUHG�E\�WKH�PDQXIDFWXUHU��

�� 7KH� KHDW� H[FKDQJHU� VKDOO� EH� FRQWUROOHG� E\� DQ� LQWHJUDWHG� JDV� FRQWUROOHU� �,*&��
PLFURSURFHVVRU��

D� *&�ERDUG�VKDOO�QRWLI\�XVHUV�RI�IDXOW�XVLQJ�DQ�/('��OLJKW HPLWWLQJ�GLRGH���

E� 7KH�/('�VKDOO�EH�YLVLEOH�ZLWKRXW�UHPRYLQJ�WKH�FRQWURO�ER[�DFFHVV�SDQHO��
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F� ,*&� ERDUG� VKDOO� FRQWDLQ� DOJRULWKPV� WKDW� PRGLI\� HYDSRUDWRU IDQ� RSHUDWLRQ� WR�
SUHYHQW�IXWXUH�F\FOLQJ�RQ�KLJK�WHPSHUDWXUH�OLPLW�VZLWFK��

G� 8QLW� VKDOO� EH� HTXLSSHG� ZLWK� DQWL F\FOH� SURWHFWLRQ� ZLWK� RQH� VKRUW� F\FOH� RQ� XQLW�
IODPH� UROORXW� VZLWFK� RU� �� FRQWLQXRXV� VKRUW� F\FOHV� RQ� WKH� KLJK� WHPSHUDWXUH� OLPLW�
VZLWFK��)DXOW�LQGLFDWLRQ�VKDOO�EH�PDGH�XVLQJ�DQ�/('��

�� 2SWLRQDO�6WDLQOHVV�6WHHO�+HDW�([FKDQJHU�FRQVWUXFWLRQ�

D� 8VH�HQHUJ\�VDYLQJ��GLUHFW VSDUN�LJQLWLRQ�V\VWHP��

E� 8VH�D�UHGXQGDQW�PDLQ�JDV�YDOYH��

F� %XUQHUV�VKDOO�EH�RI�WKH�LQ VKRW�W\SH�FRQVWUXFWHG�RI�DOXPLQXP FRDWHG�VWHHO��

G� $OO� JDV� SLSLQJ� VKDOO� HQWHU� WKH� XQLW� FDELQHW� DW� D� VLQJOH� ORFDWLRQ� RQ� VLGH� RI� XQLW�
�KRUL]RQWDO�SODQH���

H� 7KH� RSWLRQDO� VWDLQOHVV�VWHHO� KHDW� H[FKDQJHU� VKDOO� EH� RI� WKH� WXEXODU VHFWLRQ� W\SH��
FRQVWUXFWHG�RI�D�PLQLPXP�RI��� JDXJH�W\SH�����VWDLQOHVV�VWHHO��

I� 7\SH�����VWDLQOHVV�VWHHO�VKDOO�EH�XVHG�LQ�KHDW�H[FKDQJHU�WXEHV�DQG�YHVWLEXOH�SODWH��

J� &RPSOHWH�VWDLQOHVV�VWHHO�KHDW�H[FKDQJHU�DOORZV�IRU�JUHDWHU�DSSOLFDWLRQ�IOH[LELOLW\��

�� ,QGXFHG�GUDIW�FRPEXVWLRQ�PRWRU�DQG�EORZHU�

D� 6KDOO�EH�D�GLUHFW GULYH��VLQJOH�LQOHW��IRUZDUG FXUYHG�FHQWULIXJDO�W\SH��

E� 6KDOO�EH�PDGH�IURP�VWHHO�ZLWK�D�FRUURVLRQ UHVLVWDQW�ILQLVK��

F� 6KDOO�KDYH�SHUPDQHQWO\�OXEULFDWHG�VHDOHG�EHDULQJV��

G� 6KDOO�KDYH�LQKHUHQW�WKHUPDO�RYHUORDG�SURWHFWLRQ��

H� 6KDOO�KDYH�DQ�DXWRPDWLF�UHVHW�IHDWXUH��

*�� &RLOV�

�� 6WDQGDUG�$OXPLQXP�)LQ�&RSSHU�7XEH�&RLOV��

D� 6WDQGDUG� HYDSRUDWRU� DQG� FRQGHQVHU� FRLOV� VKDOO� KDYH� DOXPLQXP� ODQFHG� SODWH� ILQV�
PHFKDQLFDOO\�ERQGHG�WR�VHDPOHVV�LQWHUQDOO\�JURRYHG�����´�GLDPHWHU�FRSSHU�WXEHV�
ZLWK�DOO�MRLQWV�EUD]HG��

E� (YDSRUDWRU�FRLOV�VKDOO�EH�OHDN�WHVWHG�WR�����SVLJ��SUHVVXUH�WHVWHG�WR�����SVLJ��DQG�
TXDOLILHG�WR�8/������EXUVW�WHVW�DW������SVLJ��

F� &RQGHQVHU�FRLOV�VKDOO�EH� OHDN� WHVWHG� WR�����SVLJ��SUHVVXUH� WHVWHG� WR�����SVLJ��DQG�
TXDOLILHG�WR�8/������EXUVW�WHVW�DW������SVLJ��

+�� 5HIULJHUDQW�&RPSRQHQWV�

�� 5HIULJHUDQW�FLUFXLW�VKDOO�LQFOXGH�WKH�IROORZLQJ�FRQWURO��VDIHW\��DQG�PDLQWHQDQFH�IHDWXUHV��

D� 0XOWL� 7KHUPRVWDWLF� ([SDQVLRQ� 9DOYH� �7;9�� V\VWHP� VKDOO� KHOS� SURYLGH� RSWLPXP�
SHUIRUPDQFH� DFURVV� WKH� HQWLUH� RSHUDWLQJ� UDQJH�� 6KDOO� FRQWDLQ� UHPRYDEOH� SRZHU�
HOHPHQW�WR�DOORZ�FKDQJH�RXW�RI�SRZHU�HOHPHQW�DQG�EXOE�ZLWKRXW�UHPRYLQJ�WKH�YDOYH�
ERG\��

E� 5HIULJHUDQW�ILOWHU�GULHU� 6ROLG�FRUH�GHVLJQ��

F� 6HUYLFH�JDXJH�FRQQHFWLRQV�RQ�VXFWLRQ�DQG�GLVFKDUJH�OLQHV��
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G� 3UHVVXUH� JDXJH� DFFHVV� WKURXJK� D� VSHFLDOO\� GHVLJQHG� DFFHVV� VFUHHQ� RQ� WKH� VLGH� RI�
WKH�XQLW��

H� 6LQJOH�FLUFXLW�GHVLJQ�ZLWK�WDQGHP�FRPSUHVVRU�DQG�IXOO\�DFWLYDWHG�HYDSRUDWRU�FRLO��

I� 6KDOO� EH� FDSDEOH� RI� SURYLGLQJ� FRROLQJ� FDSDFLW\� WXUQGRZQ� WR� ���� RI� UDWHG� IXOO�
FDSDFLW\�ZLWKRXW�WKH�QHHG�RI�KRW�JDV�E\ SDVV�GHYLFHV��

�� &RPSUHVVRUV�

D� 0RGHOV�VKDOO�XVH�IXOO\�KHUPHWLF�WDQGHP�VFUROO�FRPSUHVVRUV�RSWLPL]HG�IRU�FRPIRUW�
VWDJLQJ�DQG�,((5�HQHUJ\�VDYLQJV��

E� 0RGHOV�VKDOO�EH�DYDLODEOH�ZLWK�D�VLQJOH�UHIULJHUDQW�FLUFXLW�DQG�WKUHH�VWDJH�FRROLQJ�
RSHUDWLRQ�RQ�DOO�PRGHOV��

F� &RPSUHVVRU� PRWRUV� VKDOO� EH� FRROHG� E\� UHIULJHUDQW� JDV� SDVVLQJ� WKURXJK� PRWRU�
ZLQGLQJV��

G� &RPSUHVVRUV� VKDOO� EH� LQWHUQDOO\� SURWHFWHG� IURP� KLJK� GLVFKDUJH� WHPSHUDWXUH�
FRQGLWLRQV��

H� &RPSUHVVRUV� VKDOO� EH� SURWHFWHG� IURP� DQ� RYHU WHPSHUDWXUH� DQG� RYHU DPSHUDJH�
FRQGLWLRQV�E\�DQ�LQWHUQDO��PRWRU�RYHUORDG�GHYLFH��

I� &RPSUHVVRU�VKDOO�EH�IDFWRU\�PRXQWHG�RQ�UXEEHU�JURPPHWV��

J� &RPSUHVVRU�PRWRUV� VKDOO� KDYH� LQWHUQDO� OLQH� EUHDN� WKHUPDO�� FXUUHQW� RYHUORDG� DQG�
KLJK�SUHVVXUH�GLIIHUHQWLDO�SURWHFWLRQ��

K� &UDQNFDVH� KHDWHUV� VKDOO� EH� VWDQGDUG� RQ� HDFK� FRPSUHVVRU� DQG� GHDFWLYDWHG�
ZKHQHYHU�WKH�FRPSUHVVRU�LV�LQ�RSHUDWLRQ��

,�� )LOWHU�6HFWLRQ�

�� )LOWHUV�DFFHVV�LV�VSHFLILHG�LQ�WKH�XQLW�FDELQHW�VHFWLRQ�RI�WKLV�VSHFLILFDWLRQ��

�� )LOWHUV� VKDOO� EH� KHOG� LQ� SODFH� E\� D� SUHIRUPHG�� VOLGH RXW� ILOWHU� WUD\�� IDFLOLWDWLQJ� HDV\�
UHPRYDO�DQG�LQVWDOODWLRQ��

�� 6KDOO�FRQVLVW�RI�IDFWRU\ LQVWDOOHG��ORZ�YHORFLW\��WKURZ DZD\�� LQ��WKLFN�ILEHUJODVV�ILOWHUV��

�� )LOWHUV�VKDOO�EH�VWDQGDUG��FRPPHUFLDOO\�DYDLODEOH�VL]HV��

�� 2QO\�RQH�VL]H�ILOWHU�SHU�XQLW�LV�DOORZHG��

�� � LQ� ILOWHU� FDSDELOLW\� LV� SRVVLEOH� ZLWK� D� ILHOG� LQVWDOOHG� SUH HQJLQHHUHG� VOLGH� RXW� ILOWHU�
WUDFN�DFFHVVRU\��� LQ�ILOWHUV�DUH�ILHOG�IXUQLVKHG��

-�� (YDSRUDWRU�)DQ�DQG�0RWRU�

�� (YDSRUDWRU�IDQ�PRWRU��

D� 6KDOO�KDYH�SHUPDQHQWO\�OXEULFDWHG�EHDULQJV��

E� 6KDOO� KDYH� LQKHUHQW� DXWRPDWLF UHVHW� WKHUPDO� RYHUORDG� SURWHFWLRQ� RU� FLUFXLW�
EUHDNHU��

F� 6KDOO� KDYH� D�PD[LPXP� FRQWLQXRXV�EKS� UDWLQJ� IRU� FRQWLQXRXV�GXW\� RSHUDWLRQ�� QR�
VDIHW\�IDFWRUV�DERYH�WKDW�UDWLQJ�VKDOO�EH�UHTXLUHG��

G� 6KDOO�EH�9DULDEOH�)UHTXHQF\�GXW\�WR�PDWFK�WKH�WKUHH�VWDJH�FRPSUHVVLRQ�ORJLF��
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H� 6KDOO� FRQWDLQ� PRWRU� VKDIW� JURXQGLQJ� ULQJ� WR� SUHYHQW� HOHFWULFDO� EHDULQJ� IOXWLQJ�
GDPDJH�E\�VDIHO\�GLYHUWLQJ�KDUPIXO�VKDIW�YROWDJHV�DQG�EHDULQJ�FXUUHQWV�WR�JURXQG��

�� 9DULDEOH� )UHTXHQF\� 'ULYH� �9)'��� )RU� LQGRRU� IDQ� PRWRU� 6WDJHG� $LU� 9ROXPH� �6$9��
RSHUDWLRQ��

D� 6KDOO�EH�LQVWDOOHG�LQVLGH�WKH�XQLW�FDELQHW��PRXQWHG��ZLUHG�DQG�WHVWHG��

E� 6KDOO�FRQWDLQ�(OHFWURPDJQHWLF�,QWHUIHUHQFH��(0,��IUHTXHQF\�SURWHFWLRQ��

F� ,QVXODWHG� *DWH� %L 3RODU� 7UDQVLVWRUV� �,*%7�� XVHG� WR� SURGXFH� WKH� RXWSXW� SXOVH�
ZLGWK�PRGXODWHG��3:0��ZDYHIRUP��DOORZLQJ�IRU�TXLHW�PRWRU�RSHUDWLRQ��

G� 6HOI GLDJQRVWLFV� ZLWK� IDXOW� DQG� SRZHU� FRGH� /('� LQGLFDWRU�� � )LHOG� DFFHVVRU\�
'LVSOD\�.LW�DYDLODEOH�IRU�IXUWKHU�GLDJQRVWLFV�DQG�VSHFLDO�VHWXS�DSSOLFDWLRQV��

H� 56����FDSDELOLW\�VWDQGDUG��

I� (OHFWURQLF�WKHUPDO�RYHUORDG�SURWHFWLRQ��

J� ���VZLQJLQJ�FKRNHV�IRU�KDUPRQLF�UHGXFWLRQ�DQG�LPSURYHG�SRZHU�IDFWRU��

K� $OO�SULQWHG�FLUFXLW�ERDUGV�VKDOO�EH�FRQIRUPDO�FRDWHG��

L� 6KDOO� QRW� FRQWDLQ�YLVXDO�GLVSOD\� WR�DGMXVW� LQWHUQDO� VHWWLQJ��$YDLODEOH�RQO\�DV�ILHOG�
LQVWDOOHG�NLW��

�� %HOW GULYHQ�(YDSRUDWRU�)DQ��

D� %HOW�GULYH�VKDOO�LQFOXGH�DQ�DGMXVWDEOH SLWFK�PRWRU�SXOOH\��

E� 6KDOO�XVH�VHDOHG��SHUPDQHQWO\�OXEULFDWHG�EDOO EHDULQJ�W\SH��

F� %ORZHU�IDQ�VKDOO�EH�GRXEOH LQOHW�W\SH�ZLWK�IRUZDUG FXUYHG�EODGHV��

G� 6KDOO� EH� FRQVWUXFWHG�IURP�VWHHO�ZLWK�D� FRUURVLRQ�UHVLVWDQW� ILQLVK�DQG�G\QDPLFDOO\�
EDODQFHG��

.�� &RQGHQVHU�)DQV�DQG�0RWRUV�

�� &RQGHQVHU�IDQ�PRWRUV��

D� 6KDOO�EH�D�WRWDOO\�HQFORVHG�±�PXOWL�VSHHG�(&0�PRWRU��

E� 6KDOO�XVH�SHUPDQHQWO\�OXEULFDWHG�EHDULQJV��

F� 6KDOO�KDYH�LQKHUHQW�WKHUPDO�RYHUORDG�SURWHFWLRQ�ZLWK�DQ�DXWRPDWLF�UHVHW�IHDWXUH��

G� 6KDOO�XVH�D�VKDIW GRZQ�GHVLJQ��

�� &RQGHQVHU�)DQV��

D� 6KDOO�EH�D�GLUHFW GULYHQ�SURSHOOHU�W\SH�IDQ��

E� 6KDOO�KDYH�JDOYDQL]HG�DOXPLQXP��JDOYDOXP��EODGHV�ULYHWHG� WR�FRUURVLRQ UHVLVWDQW�
VWHHO�VSLGHUV�DQG�VKDOO�EH�G\QDPLFDOO\�EDODQFHG��

/�� 6SHFLDO�)HDWXUHV�2SWLRQV�DQG�$FFHVVRULHV�

�� 8QLW 0RXQWHG��1RQ )XVHG�'LVFRQQHFW�6ZLWFK��

D� 6ZLWFK�VKDOO�EH�IDFWRU\ LQVWDOOHG��LQWHUQDOO\�PRXQWHG��

E� 1DWLRQDO�(OHFWULF�&RGH��1(&��DQG�(7/�DSSURYHG�QRQ IXVHG�VZLWFK�VKDOO�SURYLGH�
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XQLW�SRZHU�VKXWRII��

F� 6KDOO�EH�DFFHVVLEOH�IURP�RXWVLGH�WKH�XQLW��

G� 6KDOO�SURYLGH�ORFDO�VKXWGRZQ�DQG�ORFNRXW�FDSDELOLW\��

H� 6L]HG�RQO\�IRU� WKH�XQLW�DV�RUGHUHG�IURP� WKH�IDFWRU\��'RHV�QRW�DFFRPPRGDWH� ILHOG�
LQVWDOOHG�GHYLFHV��

�� &RQYHQLHQFH�2XWOHW��

D� 3RZHUHG�FRQYHQLHQFH�RXWOHW��

������ 2XWOHW�VKDOO�EH�SRZHUHG�IURP�PDLQ�OLQH�SRZHU�WR�WKH�URRIWRS�XQLW��

������ 2XWOHW�VKDOO�EH�SRZHUHG�IURP�OLQH�VLGH�RI�GLVFRQQHFW�E\�LQVWDOOLQJ�FRQWUDFWRU��
DV�UHTXLUHG�E\�FRGH��,I�RXWOHW�LV�SRZHUHG�IURP�ORDG�VLGH�RI�GLVFRQQHFW��XQLW�
HOHFWULFDO� UDWLQJV� VKDOO� EH� (7/� FHUWLILHG� DQG� UDWHG� IRU� DGGLWLRQDO� RXWOHW�
DPSHUDJH��

������ 2XWOHW� VKDOO� EH� IDFWRU\ LQVWDOOHG� DQG� LQWHUQDOO\�PRXQWHG�ZLWK� HDVLO\� DFFHVVLEOH�
��� Y�IHPDOH�UHFHSWDFOH��

����� � 2XWOHW� VKDOO� LQFOXGH� ���DPS� *),� UHFHSWDFOHV� ZLWK� LQGHSHQGHQW� IXVH�
SURWHFWLRQ��

����� � 9ROWDJH� UHTXLUHG� WR� RSHUDWH� FRQYHQLHQFH� RXWOHW� VKDOO� EH� SURYLGHG� E\� D�
IDFWRU\ LQVWDOOHG�VWHS GRZQ�WUDQVIRUPHU��

������ 2XWOHW�VKDOO�EH�DFFHVVLEOH�IURP�RXWVLGH�WKH�XQLW��

E� 1RQ 3RZHUHG�FRQYHQLHQFH�RXWOHW��

������ 2XWOHW�VKDOO�EH�SRZHUHG�IURP�D�VHSDUDWH��������Y�SRZHU�VRXUFH��

������ $�WUDQVIRUPHU�VKDOO�QRW�EH�LQFOXGHG��

������ 2XWOHW� VKDOO� EH� IDFWRU\ LQVWDOOHG� DQG� LQWHUQDOO\�PRXQWHG�ZLWK� HDVLO\� DFFHVVLEOH�
��� Y�IHPDOH�UHFHSWDFOH��

����� � 2XWOHW� VKDOO� LQFOXGH� ���DPS� *),� UHFHSWDFOHV� ZLWK� LQGHSHQGHQW� IXVH�
SURWHFWLRQ��

������ 2XWOHW�VKDOO�EH�DFFHVVLEOH�IURP�RXWVLGH�WKH�XQLW��

�� &HQWULIXJDO�3URSHOOHU�3RZHU�([KDXVW��

D� 3RZHU�H[KDXVW�VKDOO�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�DQ�LQWHJUDWHG�HFRQRPL]HU��

E� ,QGHSHQGHQW� PRGXOHV� IRU� YHUWLFDO� RU� KRUL]RQWDO� UHWXUQ� FRQILJXUDWLRQV� VKDOO� EH�
DYDLODEOH��

F� +RUL]RQWDO�SRZHU�H[KDXVW�LV�VKDOO�EH�PRXQWHG�LQ�UHWXUQ�GXFWZRUN��

G� 3RZHU� H[KDXVW� VKDOO� EH� FRQWUROOHG� E\� HFRQRPL]HU� FRQWUROOHU� RSHUDWLRQ�� ([KDXVW�
IDQV�VKDOO�EH�HQHUJL]HG�ZKHQ�GDPSHUV�RSHQ�SDVW� WKH�� �����DGMXVWDEOH�VHW�SRLQW�
RQ�WKH�HFRQRPL]HU�FRQWURO��

�� 5RRI�&XUEV��9HUWLFDO���

D� )XOO�SHULPHWHU�URRI�FXUE�ZLWK�H[KDXVW�FDSDELOLW\�SURYLGLQJ�VHSDUDWH�DLU�VWUHDPV�IRU�
HQHUJ\�UHFRYHU\�IURP�WKH�H[KDXVW�DLU�ZLWKRXW�VXSSO\�DLU�FRQWDPLQDWLRQ��

E� )RUPHG�JDOYDQL]HG�VWHHO�ZLWK�ZRRG�QDLOHU�VWULS�DQG�VKDOO�EH�FDSDEOH�RI�VXSSRUWLQJ�



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

$,5�+$1'/,1*�81,76� ������������

HQWLUH�XQLW�ZHLJKW��

F� 3HUPLWV� LQVWDOODWLRQ� DQG� VHFXULQJ� RI� GXFWZRUN� WR� FXUE� SULRU� WR�PRXQWLQJ� XQLW� RQ�
WKH�FXUE��

�� 2XWGRRU�$LU�(QWKDOS\�6HQVRU��

D� 7KH�RXWGRRU�DLU�HQWKDOS\�VHQVRU�VKDOO�EH�XVHG� WR�SURYLGH�VLQJOH�HQWKDOS\�FRQWURO��
:KHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�D�UHWXUQ�DLU�HQWKDOS\�VHQVRU�� WKH�XQLW�ZLOO�SURYLGH�
GLIIHUHQWLDO�HQWKDOS\�FRQWURO��7KH�VHQVRU�DOORZV�WKH�XQLW�WR�GHWHUPLQH�LI�RXWVLGH�DLU�
LV�VXLWDEOH�IRU�IUHH�FRROLQJ��

�� 5HWXUQ�$LU�(QWKDOS\�6HQVRU��

D� 7KH� UHWXUQ� DLU� HQWKDOS\� VHQVRU� VKDOO� EH� XVHG� LQ� FRQMXQFWLRQ�ZLWK� DQ� RXWGRRU� DLU�
HQWKDOS\�VHQVRU�WR�SURYLGH�GLIIHUHQWLDO�HQWKDOS\�FRQWURO��

�� ,QGRRU�$LU�4XDOLW\��&2���6HQVRU��

D� 6KDOO�EH�DEOH�WR�SURYLGH�GHPDQG�YHQWLODWLRQ�LQGRRU�DLU�TXDOLW\��,$4��FRQWURO��

E� 7KH�,$4�VHQVRU�VKDOO�EH�DYDLODEOH�LQ�GXFW�PRXQW��ZDOO�PRXQW��RU�ZDOO�PRXQW�ZLWK�
/('�GLVSOD\��7KH�VHW�SRLQW�VKDOO�KDYH�DGMXVWPHQW�FDSDELOLW\��

�� 'LVSOD\�.LW�IRU�9DULDEOH�)UHTXHQF\�'ULYH�

D� .LW� DOORZV� WKH� DELOLW\� WR� DFFHVV� WKH�9)'� FRQWUROOHU� SURJUDPV� WR� SURYLGH� VSHFLDO�
VHWXS�FDSDELOLWLHV�DQG�GLDJQRVWLFV��

E� .LW�FRQWDLQV�GLVSOD\�PRGXOH��PRXQWLQJ�EUDFNHW�DQG�FRPPXQLFDWLRQ�FDEOH��

F� 'LVSOD\� .LW� FDQ� EH� SHUPDQHQWO\� LQVWDOOHG� LQ� WKH� XQLW� RU� XVHG� RQ� DQ\� 9)'�
FRQWUROOHU�DV�QHHGHG��

3$57�����(;(&87,21�

��� ,167$//$7,21�

$� 6XVSHQGHG�8QLWV�� �6XVSHQG�DQG�EUDFH�XQLWV� IURP�VWUXFWXUDO�VWHHO�VXSSRUW�IUDPH�XVLQJ� WKUHDGHG�
VWHHO� URGV� DQG� VSULQJ� KDQJHUV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� YLEUDWLRQ� LVRODWLRQ� GHYLFHV�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�&RQWUROV�IRU�+9$&�3LSLQJ�DQG�(TXLSPHQW���

%� $UUDQJH�LQVWDOODWLRQ�RI�XQLWV� WR�SURYLGH�DFFHVV�VSDFH�DURXQG�DLU�KDQGOLQJ�XQLWV�IRU�VHUYLFH�DQG�
PDLQWHQDQFH��

&� 'R� QRW� RSHUDWH� IDQ� V\VWHP� XQWLO� ILOWHUV� �WHPSRUDU\� RU� SHUPDQHQW�� DUH� LQ� SODFH�� � 5HSODFH�
WHPSRUDU\�ILOWHUV�XVHG�GXULQJ�FRQVWUXFWLRQ�DQG�WHVWLQJ��ZLWK�QHZ��FOHDQ�ILOWHUV��

'� ,QVWDOO�ILOWHU�JDJH��VWDWLF�SUHVVXUH�WDSV�XSVWUHDP�DQG�GRZQVWUHDP�RI�ILOWHUV�� �0RXQW�ILOWHU�JDJHV�
RQ�RXWVLGH�RI�ILOWHU�KRXVLQJ�RU�ILOWHU�SOHQXP�LQ�DFFHVVLEOH�SRVLWLRQ���3URYLGH�ILOWHU�JDJHV�RQ�ILOWHU�
EDQNV��LQVWDOOHG�ZLWK�VHSDUDWH�VWDWLF�SUHVVXUH�WDSV�XSVWUHDP�DQG�GRZQVWUHDP�RI�ILOWHUV��

(� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� SLSLQJ� VSHFLILHG� LQ� RWKHU� 'LYLVLRQ���� 6HFWLRQV�� � 'UDZLQJV�
LQGLFDWH�JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��
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)� ,QVWDOO�SLSLQJ�DGMDFHQW�WR�DLU�KDQGOLQJ�XQLW�WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

*� &RQQHFW�SLSLQJ�WR�DLU�KDQGOLQJ�XQLWV�PRXQWHG�RQ�YLEUDWLRQ�LVRODWRUV�ZLWK�IOH[LEOH�FRQQHFWRUV��

+� &RQQHFW� FRQGHQVDWH�GUDLQ�SDQV�XVLQJ�$670�%�����7\SH�0�FRSSHU� WXELQJ�� �([WHQG� WR�QHDUHVW�
HTXLSPHQW�RU�IORRU�GUDLQ���&RQVWUXFW�GHHS�WUDS�DW�FRQQHFWLRQ�WR�GUDLQ�SDQ�DQG�LQVWDOO�FOHDQRXWV�DW�
FKDQJHV�LQ�GLUHFWLRQ��

,� +RW��DQG�&KLOOHG�:DWHU�3LSLQJ�� �&RPSO\�ZLWK�DSSOLFDEOH� UHTXLUHPHQWV� LQ�'LYLVLRQ����6HFWLRQ�
�+\GURQLF� 3LSLQJ��� ,QVWDOO� VKXWRII� YDOYH� DQG� XQLRQ� RU� IODQJH� DW� HDFK� FRLO� VXSSO\� FRQQHFWLRQ���
,QVWDOO�EDODQFLQJ�YDOYH�DQG�XQLRQ�RU�IODQJH�DW�HDFK�FRLO�UHWXUQ�FRQQHFWLRQ��

-� &RQQHFW� GXFW� WR� DLU�KDQGOLQJ� XQLWV� ZLWK� IOH[LEOH� FRQQHFWLRQV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ�
'LYLVLRQ����6HFWLRQ��$LU�'XFW�$FFHVVRULHV���

.� &RQWUROV�

�� )DFWRU\�LQVWDOOHG�''&�&RQWUROV��

D� &RQWUROV� VKDOO� EH� IXUQLVKHG� E\� FRQWURO� PDQXIDFWXUHU� VSHFLILHG� XQGHU� 6HFWLRQ�
��������DQG�LQVWDOOHG�LQ�IDFWRU\�E\�PDQXIDFWXUHU�RI�DLU�KDQGOHUV��

E� ,VRODWLRQ�UHOD\V�VKDOO�EH�IDFWRU\�LQVWDOOHG��

���� ,QVWDOODWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�

$� ,QVWDOODWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�PDQXDO�VKDOO�EH�VXSSOLHG�ZLWK�WKH�XQLW��

%� ,QVWDOOLQJ�FRQWUDFWRU�VKDOO�LQVWDOO�XQLW��LQFOXGLQJ�ILHOG�LQVWDOOHG�FRPSRQHQWV��LQ�DFFRUGDQFH�ZLWK�
,QVWDOODWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�PDQXDO�LQVWUXFWLRQV��

&� 6WDUW� XS� DQG� PDLQWHQDQFH� UHTXLUHPHQWV� VKDOO� EH� FRPSOLHG� ZLWK� WR� HQVXUH� VDIH� DQG� FRUUHFW�
RSHUDWLRQ�RI�WKH�XQLW��

(1'�2)�6(&7,21��������



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

3$&.$*('�522)723�$,5�&21',7,21,1*�81,76� �����������
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3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH�LWHPV�RI�WKH�*HQHUDO�&RQGLWLRQV�DUH�UHSHDWHG�LQ�WKLV�6HFWLRQ�RI�WKH�6SHFLILFDWLRQV��LW�LV�LQWHQGHG�
WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�WKH�*HQHUDO�
&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 3(5)250$1&(�5(48,5(0(176�

$� 'HOHJDWHG� 'HVLJQ�� � 'HVLJQ� YLEUDWLRQ� LVRODWLRQ� DQG� VHLVPLF�UHVWUDLQW� GHWDLOV�� LQFOXGLQJ�
FRPSUHKHQVLYH� HQJLQHHULQJ� DQDO\VLV� E\� D� TXDOLILHG� SURIHVVLRQDO� HQJLQHHU�� XVLQJ� SHUIRUPDQFH�
UHTXLUHPHQWV�DQG�GHVLJQ�FULWHULD�LQGLFDWHG��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�HDFK�DLU�KDQGOLQJ�XQLW�LQGLFDWHG��

�� 8QLW�GLPHQVLRQV�DQG�ZHLJKW��
�� &DELQHW�PDWHULDO��PHWDO�WKLFNQHVV��ILQLVKHV��LQVXODWLRQ��DQG�DFFHVVRULHV��
�� )DQV��

D� &HUWLILHG�IDQ�SHUIRUPDQFH�FXUYHV�ZLWK�V\VWHP�RSHUDWLQJ�FRQGLWLRQV�LQGLFDWHG��
E� &HUWLILHG�IDQ�VRXQG�SRZHU�UDWLQJV��
F� )DQ�FRQVWUXFWLRQ�DQG�DFFHVVRULHV��
G� 0RWRU�UDWLQJV��HOHFWULFDO�FKDUDFWHULVWLFV��DQG�PRWRU�DFFHVVRULHV��

�� &HUWLILHG�FRLO�SHUIRUPDQFH�UDWLQJV�ZLWK�V\VWHP�RSHUDWLQJ�FRQGLWLRQV�LQGLFDWHG��
�� 'DPSHUV��LQFOXGLQJ�KRXVLQJV��OLQNDJHV��DQG�RSHUDWRUV��
�� )LOWHUV�ZLWK�SHUIRUPDQFH�FKDUDFWHULVWLFV��

%� 'HOHJDWHG�'HVLJQ� 6XEPLWWDO�� � )RU� YLEUDWLRQ� LVRODWLRQ�LQGLFDWHG� WR� FRPSO\� ZLWK� SHUIRUPDQFH�
UHTXLUHPHQWV� DQG� GHVLJQ� FULWHULD�� LQFOXGLQJ� DQDO\VLV� GDWD� VLJQHG� DQG� VHDOHG� E\� WKH� TXDOLILHG�
SURIHVVLRQDO�HQJLQHHU�UHVSRQVLEOH�IRU�WKHLU�SUHSDUDWLRQ��

��� ,1)250$7,21$/�68%0,77$/6�

$� 6HLVPLF� DQG� :LQG� /RDG� 4XDOLILFDWLRQ� &HUWLILFDWHV�� � )RU� DLU�KDQGOLQJ� XQLWV�� DFFHVVRULHV�� DQG�
FRPSRQHQWV��IURP�PDQXIDFWXUHU��
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�� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

%� 6RXUFH�TXDOLW\�FRQWURO�UHSRUWV��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

��� 48$/,7<�$6685$1&(�

$� 8QLW�PHHWV�DQG�H[FHHGV�$6+5$(������PLQLPXP�HIILFLHQF\�UHTXLUHPHQWV��

%� 8QLW�PHHWV�DQG�H[FHHGV�(QHUJ\�6WDU�DQG�&RQVRUWLXP�IRU�(QHUJ\�(IILFLHQF\��&((��SHUIRUPDQFH�
FULWHULD��

&� 8QLW�VKDOO�EH�UDWHG�LQ�DFFRUGDQFH�ZLWK�$+5,�6WDQGDUG����������

'� 8QLW�VKDOO�EH�GHVLJQHG�WR�FRQIRUP�WR�$6+5$(�����

(� 8QLW�VKDOO� EH�(7/ WHVWHG� DQG�FHUWLILHG� LQ� DFFRUGDQFH�ZLWK�$16,�=������6WDQGDUGV� DQG�(7/
OLVWHG�DQG�FHUWLILHG�XQGHU�&DQDGLDQ�VWDQGDUGV�DV�D�WRWDO�SDFNDJH�IRU�VDIHW\�UHTXLUHPHQWV��

)� ,QVXODWLRQ� DQG� DGKHVLYH� VKDOO� PHHW� 1)3$� ��$� UHTXLUHPHQWV� IRU� IODPH� VSUHDG� DQG� VPRNH�
JHQHUDWLRQ��

*� 8QLW� FDVLQJ� VKDOO� EH� FDSDEOH� RI�ZLWKVWDQGLQJ� ��� KRXU� VDOW� VSUD\� H[SRVXUH� SHU�$670�%����
�VFULEHG�VSHFLPHQ���

+� 8QLW� FDVLQJ� VKDOO� EH� FDSDEOH�RI�ZLWKVWDQGLQJ�)HGHUDO� 7HVW�0HWKRG�6WDQGDUG�1R�� ���� �0HWKRG�
���������� KRXU�VDOW�VSUD\��

,� 8QLW�VKDOO�EH�GHVLJQHG�DQG�PDQXIDFWXUHG�LQ�DFFRUGDQFH�ZLWK�,62�������

-� 5RRI�FXUE�VKDOO�EH�GHVLJQHG�WR�FRQIRUP�WR�15&$�6WDQGDUGV��

.� 8QLW�VKDOO� EH� VXEMHFWHG� WR� D� FRPSOHWHO\� DXWRPDWHG� UXQ� WHVW� RQ� WKH� DVVHPEO\� OLQH��7KH�GDWD� IRU�
HDFK�XQLW�ZLOO�EH�VWRUHG�DW�WKH�IDFWRU\��DQG�PXVW�EH�DYDLODEOH�XSRQ�UHTXHVW��

/� 8QLW� VKDOO� EH� GHVLJQHG� LQ� DFFRUGDQFH�ZLWK�8/�6WDQGDUG������� (7/� OLVWHG� LQFOXGLQJ� WHVWHG� WR�
ZLWKVWDQG�UDLQ��

0� 8QLW�VKDOO�EH�FRQVWUXFWHG�WR�SUHYHQW�LQWUXVLRQ�RI�VQRZ�DQG�WHVWHG�WR�SUHYHQW�VQRZ�LQWUXVLRQ�LQWR�
WKH�FRQWURO�ER[�XS�WR����PSK��

1� 8QLW�VKDNH�WHVWHG�WR�DVVXUDQFH�OHYHO����$670�'�����WR�HQVXUH�VKLSSLQJ�UHOLDELOLW\��
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���� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$� 8QLW�VKDOO�EH�VWRUHG�DQG�KDQGOHG�SHU�PDQXIDFWXUHU¶V�UHFRPPHQGDWLRQV��

%� /LIWHG�E\�FUDQH�UHTXLUHV�HLWKHU�VKLSSLQJ�WRS�SDQHO�RU�VSUHDGHU�EDUV��

&� 8QLW�VKDOO�RQO\�EH�VWRUHG�RQ�HOHYDWHG�EORFNLQJ��DQG�SRVLWLRQHG�LQ�WKH�XSULJKW�SRVLWLRQ��

3$57�����352'8&76�

��� 6&+('8/(6�)25�3$&.$*('�9$9�+9$&�(48,30(17�

$�� &DUULHU�KDV�EHHQ�XVHG�DV�%DVLV�RI�'HVLJQ�SURGXFW�IRU�WKLV�SURMHFW���(TXDO�SURGXFWV�E\�7UDQH��-&,��
'DLNLQ��RU�DSSURYHG�HTXDO�VKDOO�EH�DFFHSWDEOH��

%� 5RRIWRS�XQLW�VFKHGXOH���5HIHU�WR�GUDZLQJ�IRU�VFKHGXOH�RI�%DVLV�RI�'HVLJQ�(TXLSPHQW��DQG�UHTXLUHG�
SHUIRUPDQFH�GDWD��

��� +9$&�(48,30(17�,168/$7,21�

$� *HQHUDO��

�� 8QOHVV�RWKHUZLVH�QRWHG��LQWHULRU�FDELQHW�VXUIDFHV�VKDOO�EH�LQVXODWHG�ZLWK�D�PLQLPXP������
LQ��WKLFN��PLQLPXP�������OE��GHQVLW\�DOXPLQXP�IRLO��IDFHG�LQVXODWLRQ�RQ�WKH�DLU�VLGH��

�� ,QVXODWLRQ�DQG�DGKHVLYH�VKDOO�PHHW�1)3$���$�UHTXLUHPHQWV�IRU�IODPH�VSUHDG�DQG�VPRNH�
JHQHUDWLRQ��

%� *DV�KHDW�FRPSDUWPHQW��

�� $OXPLQXP�IRLO��IDFHG�ILEHUJODVV�LQVXODWLRQ�VKDOO�EH�XVHG��

�� ,QVXODWLRQ�DQG�DGKHVLYH�VKDOO�PHHW�1)3$���$�UHTXLUHPHQWV�IRU�IODPH�VSUHDG�DQG�VPRNH�
JHQHUDWLRQ��

��� ,167580(17$7,21�$1'�&21752/�'(9,&(6�)25�+9$&�

$�� 5HIHU� WR�6HFWLRQ� ������� IRU� DGGLWLRQDO� LQIRUPDWLRQ�� LQFOXGLQJ� FRQWURO� VHTXHQFH� DQG� LQWHJUDWLRQ�
UHTXLUHPHQWV��

%�� 6SDFH�WHUPLQDO�VHQVRUV�

�� =RQH�DLU�WHUPLQDO�VSDFH�VHQVRUV�VKDOO�KDYH�WKH�IROORZLQJ�FDSDELOLWLHV��

D� 7HPSHUDWXUH�VHQVLQJ�

E� &RPPXQLFDWLRQ�SRUW�

F� &2��VHQVLQJ�

G� /&'�GLVSOD\�

H� +XPLGLW\�VHQVLQJ�
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I� /RFDO�RYHUULGH�DQG�LQGLFDWLQJ�OLJKW�

�� 7RXFK�6FUHHQ�����´� FRORU�WRXFK�VFUHHQ�XVHU�LQWHUIDFH� FRQQHFWV� WR�D� QHWZRUN�RI� XS�WR� ���
2SHQ�%$&QHW�06�73�HTXLSPHQW�FRQWUROOHUV��� ,QFOXGHV�EXLOW LQ�WHPSHUDWXUH�VHQVRU��

%�� =RQH�WHUPLQDOV��

�� &RQILJXUH�DV�9$9�=RQH�6LQJOH�'XFW�ZLWK�HOHFWULF�UHKHDW� IRU�RSWLPXP�LQWHJUDWHG�V\VWHP�
VROXWLRQ���

���� ,17(*5$7('�67$*,1*�&21752/��,6&��%2$5'�6<67(0�)25�+9$&�

3DFNDJHG�9$9��5RRIWRS�8QLWV��

$�� *HQHUDO��

�� 6KDOO� EH� FRPSOHWH� ZLWK� %$&QHW� 06�73� VHOI FRQWDLQHG� ORZ YROWDJH� FRQWURO� FLUFXLW�
SURWHFWHG�E\�D�UHVHWWDEOH�FLUFXLW�EUHDNHU�RQ�WKH��� Y�WUDQVIRUPHU�VLGH��7UDQVIRUPHU�VKDOO�
KDYH���9$�FDSDELOLW\��

�� 6KDOO�XWLOL]H�FRORU FRGHG�ZLULQJ��

�� 6KDOO� LQFOXGH� DQ� HOHFWUR PHFKDQLFDO� FRQWURO� ERDUG�� WR� FRQYHQLHQWO\� DQG� VDIHO\�SURYLGH�
FRQQHFWLRQ�SRLQWV�IRU�YLWDO�FRQWURO� IXQFWLRQV� VXFK� DV�� VPRNH� GHWHFWRUV�� SKDVH� PRQLWRU��
JDV� FRQWUROOHU�� HFRQRPL]HU�� WKHUPRVWDW�� DQG� VDIHW\�VZLWFKHV�� 6KDOO� FRQWURO� DOO� WKUHH�
VWDJHV� RI� FRPSUHVVRU� ORJLF�� IXOO\� YDULDEOH� LQGRRU� IDQ�PRWRU� ORJLF� DV�ZHOO� DV�VWDJLQJ�RI�
WKH�RXWGRRU� IDQ�PRWRU��6KDOO� DOVR�KDYH� D�JUHHQ�/('�LQGLFDWRU� WR�LQGLFDWH�*2�RSHUDWLRQ�
DV�ZHOO� DV� D�IDXOW�/('�LQGLFDWRU�IRU�WKHUPRVWDW�PLV ZLULQJ��QR�IDQ�RSHUDWLRQ�DQG�VDIHW\�
VZLWFKHV��

�� 7KH� KHDW� H[FKDQJHU� VKDOO� EH� FRQWUROOHG� E\� DQ� LQWHJUDWHG� JDV� FRQWUROOHU� �,*&��
PLFURSURFHVVRU��6HH�KHDW�H[FKDQJHU�VHFWLRQ�RI�WKLV�VSHFLILFDWLRQ��

%�� 6DIHWLHV��

�� &RPSUHVVRU�RYHU WHPSHUDWXUH��RYHU FXUUHQW��+LJK�LQWHUQDO�SUHVVXUH�GLIIHUHQWLDO��

�� /RZ SUHVVXUH�SURWHFWLRQ�VZLWFK��

D� /RZ�SUHVVXUH�VZLWFK�VKDOO�XVH�GLIIHUHQW�FRORU�ZLUH� WKDQ�WKH�KLJK�SUHVVXUH�VZLWFK��
7KH�SXUSRVH�LV�WR�DVVLVW�WKH�LQVWDOOHU�DQG�VHUYLFH�WHFKQLFLDQ�WR�FRUUHFWO\�ZLUH�DQG�RU�
WURXEOHVKRRW�WKH�URRIWRS�XQLW��

�� +LJK SUHVVXUH�SURWHFWLRQ�VZLWFK��

D� +LJK�SUHVVXUH�VZLWFK�VKDOO� XVH�GLIIHUHQW� FRORU�ZLUH� WKDQ� WKH� ORZ�SUHVVXUH� VZLWFK��
7KH�SXUSRVH�LV�WR�DVVLVW�WKH�LQVWDOOHU�DQG�VHUYLFH�WHFKQLFLDQ�WR�FRUUHFWO\�ZLUH�DQG�RU�
WURXEOHVKRRW�WKH�URRIWRS�XQLW��

�� $XWRPDWLF�UHVHW��PRWRU�WKHUPDO�RYHUORDG�SURWHFWRU��

�� +HDWLQJ�VHFWLRQ�VKDOO�EH�SURYLGHG�ZLWK�WKH�IROORZLQJ�PLQLPXP�SURWHFWLRQV��

D� +LJK WHPSHUDWXUH�OLPLW�VZLWFKHV��

E� ,QGXFHG�GUDIW�PRWRU�VSHHG�VHQVRU��

F� )ODPH�UROORXW�VZLWFK��
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G� )ODPH�SURYLQJ�FRQWUROV��

���� 6(48(1&(�2)�23(5$7,216�)25�+9$&�&21752/6�

3DFNDJHG�9$9��5RRIWRS�8QLWV��

$� 'XFW� 6WDWLF� 3UHVVXUH� &RQWURO� �Z�� RSWLRQDO� 5HVHW� IXQFWLRQ�� ±� 7KH� VXSSO\� IDQ� 9)'� ZLOO� EH�
FRQWUROOHG� XVLQJ� D�3,'�DQG�DQ�DQDORJ�LQSXW� IURP�D�GXFW�VWDWLF�SUHVVXUH� WUDQVGXFHU��7KH�VXSSO\�
IDQ�ZLOO�PRGXODWH�LWV�VSHHG�WR�PDLQWDLQ�WKH�GHVLUHG�GXFW�VWDWLF�SUHVVXUH�VHWSRLQW��

%� 6XSSO\�$LU�7HPSHUDWXUH�&RQWURO� �Z��RSWLRQDO�5HVHW� IXQFWLRQ��±�7KH�FRQWURO�ZLOO�PDLQWDLQ� WKH�
GHVLUHG� VXSSO\� DLU� WHPSHUDWXUH� VHWSRLQW� ZKHQHYHU� FRROLQJ� LV� UHTXLUHG�� $� XVHU� FRQILJXUDEOH�
VHWSRLQW� ZLOO� EH� SURYLGHG� �GHIDXOW� ���)��� 7KH� FRQWURO� ZLOO� XVH� WKH� DSSURSULDWH� PHWKRG�
�HFRQRPL]HU� FRROLQJ��PHFKDQLFDO� FRROLQJ�� RU� D� FRPELQDWLRQ� RI�ERWK�� WR� DFKLHYH� WKLV� VHWSRLQW�
ZKHQHYHU� WKH� ]RQH� WHPSHUDWXUH� LV� JUHDWHU� WKDQ� WKH� FXUUHQW� FRROLQJ� VHWSRLQW� �RFFXSLHG� RU�
XQRFFXSLHG��� ,I�6XSSO\�$LU�5HVHW� LV�HQDEOHG�� WKH� UHVHW� DOJRULWKP�ZLOO� FDOFXODWH� D� SURSRUWLRQDO�
UHVHW�YDOXH�EHWZHHQ�WKH�2FFXSLHG�&RROLQJ�VHWSRLQW�DQG���)�DERYH�WKH�2FFXSLHG�+HDWLQJ�VHWSRLQW��
7KH�DPRXQW�RI�UHVHW��UHVHW�UDWLR�DQG�PD[LPXP�UHVHW�OLPLW�YDOXH��LV�XVHU�FRQILJXUDEOH��

&� 0RUQLQJ�:DUP XS� ±� 7KH� FRQWURO� ZLOO� SURYLGH� D� 0RUQLQJ�:DUP XS� F\FOH� WKH� ILUVW� WLPH� LI�
WUDQVLWLRQ�IURP�XQRFFXSLHG� WR� RFFXSLHG� DQG� LI� WKH� KHDWLQJ� LV� UHTXLUHG� DQG� WKH� XQLW� JRHV� LQWR�
KHDWLQJ� LPPHGLDWHO\�� :KHQHYHU� WKH� XQLW� HQWHUV� WKH� KHDWLQJ�PRGH�� EHIRUH� DQ\� KHDW� VWDJH� LV�
HQDEOHG��WKH�FRQWURO�ZLOO�SURYLGH�D�/LQNDJH�PRGH�WR�WKH�V\VWHP�WKDW�ZLOO�FDXVH�WKH�WHUPLQDOV�WR�
PDLQWDLQ� VXIILFLHQW� DLUIORZ�� 7KH� /LQNDJH� PRGH� RI�:DUP XS� ���� ZLOO� EH� VHQW� WR� WKH� WHUPLQDO�
V\VWHP� WR� HQVXUH� VXIILFLHQW� DLUIORZ�ZKLOH� LQ� WKH� KHDWLQJ�PRGH� EXW� DOVR�SURYLGLQJ�D� FRQWUROOHG�
ZDUP XS�F\FOH�WR�SUHYHQW�RYHUKHDWLQJ�RI�VRPH�]RQHV��$V�D�VDIHW\�PHDVXUH��VKRXOG�WKH�KHDWLQJ�
F\FOH� FRQWLQXH� DQG� WKH�6$7�DSSURDFK� WKH� ³0D[LPXP�+HDWLQJ�6$7´� OLPLW�� WKH� /LQNDJH�PRGH�
VHQW�ZLOO� FKDQJH� WR�3UHVVXUL]DWLRQ����� WR�HQVXUH�DOO� WHUPLQDOV� RSHQ� WR� WKHLU� PD[LPXP� DLUIORZ��
7KH� /LQNDJH� PRGH� ZLOO� UHPDLQ� 3UHVVXUL]DWLRQ� XQWLO� WKDW� KHDWLQJ�F\FOH�HQGV��2QFH�WKH�KHDWLQJ�
GHPDQG�LV�PHW�DQG�WKH�KHDW�F\FOH�LV�FRPSOHWHG�RU�LI�FRROLQJ�LV�UHTXLUHG��KHDWLQJ�ZLOO�EH�ORFNHG�
RXW�XQWLO�WKH�EHJLQQLQJ�RI�WKH�QH[W�RFFXSLHG�SHULRG��

'� 2FFXSLHG� +HDWLQJ� ±�2SWLRQDOO\�� WKH� XVHU�PD\� HQDEOH� RFFXSLHG� KHDWLQJ� ZKLFK� ZLOO� DOORZ� KHDWLQJ�
ZKHQHYHU�KHDWLQJ� LV�QHHGHG�GXULQJ� WKH� RFFXSLHG�SHULRG�� 7KH� F\FOH�ZLOO� RSHUDWH� H[DFWO\� WKH� VDPH�
DV�0RUQLQJ�:DUP XS�DERYH��H[FHSW�LW�ZLOO�QRW�EH�OLPLWHG�E\�WKH�WUDQVLWLRQ�LQWR�DQ�RFFXSLHG�SHULRG��

(� +HDWLQJ� DQG� &RROLQJ� 6HWSRLQW� 6HSDUDWLRQ� ±� %\� GHIDXOW�� WKH� FRQWURO� ZLOO� PDLQWDLQ� D� �� GHJ� )�
�FRQILJXUDEOH��VHSDUDWLRQ�EHWZHHQ�WKH�KHDWLQJ�DQG�FRROLQJ�VHWSRLQWV��7KLV�ZLOO�SUHYHQW�WKH�XQLW�IURP�
SUHPDWXUHO\�HQWHULQJ�WKH�RSSRVLWH�PRGH��

)� (FRQRPL]HU�&RROLQJ�&\FOH� ±�7KH�9$9 578�2SHQ� SURYLGHV�YDULDEOH� VXSSO\� DLUIORZ� WR� WKH�9$9�
V\VWHP�DQG�PDLQWDLQ�FRQVWDQW�PLQLPXP�YHQWLODWLRQ��$V�WKH�VXSSO\�DLUIORZ�FKDQJHV��WKH�HFRQRPL]HU�
PLQLPXP� SRVLWLRQ� LV� DGMXVWHG� WR� SUR��YLGH� D� FRQVWDQW� DPRXQW� RI� RXWGRRU� DLU�� 7KH� FRQWURO� ZLOO�
SURYLGH� WKH� DELOLW\� WR�XWLOL]H�RXWGRRU� DLU� IRU�PDLQWDLQLQJ� WKH�VXSSO\�DLU�VHWSRLQW�VKRXOG�WKH�RXWGRRU�
DLU�EH�VXLWDEOH��7KH�HFRQRPL]HU�FRQWURO�ZLOO�XWLOL]H�DQ�2$7�WHPSHUDWXUH�FKHFN��D�5$7�WHPSHUDWXUH�
FKHFN�LI�5$7�LV�DYDLODEOH�RU�D�637�WHPSHUDWXUH�FKHFN�FRPSDULVRQ�DQG�RSWLRQDOO\��DQ�2$�HQWKDOS\�
FKHFN� WR� GHWHUPLQH� LI� 2$� FRQGLWLRQV� DUH� VXLWDEOH� IRU� HFRQRPL]LQJ�� (FRQRPL]HU� RSHUDWLRQ�� LI�
DYDLODEOH�� ZLOO� EHJLQ�ZKHQHYHU�FRROLQJ� LV�UHTXLUHG��7KH�HFRQRPL]HU�ZLOO�PRGXODWH� WKH�SRVLWLRQ�RI�
WKH� 2$� GDPSHU� WR�PDLQWDLQ� WKH� GHVLUHG�FDOFXODWHG� HFRQRPL]HU� VHWSRLQW�� 7KH� HFRQRPL]HU�ZLOO� EH�
FRQWUROOHG� WR�PHHW�&(&�7LWOH����UHTXLUHPHQWV�VR� WKDW� LW�ZLOO�UHPDLQ�RSHQ������GXULQJ� LQWHJUDWHG�
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FRROLQJ� DQG� RQO\� SDUWLDOO\� FORVH� LI� UHTXLUHG�� 7KH� 9$9 578� 2SHQ� DOVR� SURYLGHV� )''� �)DXOW�
'HWHFWLRQ� DQG� 'LDJQRVWLFV�� IRU� HFRQRPL]HU� RSHUDWLRQ�� 7KH� )''� ORJLF�ZLOO� GHWHFW� DQ� HFRQRPL]HU�
WKDW� IDLOV�WR� FORVH�� IDLOV� WR�RSHQ�� LV�VWXFN� IXOO\�RSHQ�� DQG� IDLOV� WR� IXOO\�RSHQ�� (DFK�FRQGLWLRQ�ZLOO�
FDXVH�DQ�(FRQRPL]HU�2SHUDWLRQ�DODUP�WR�RFFXU�DQG�WKH�VSHFLILF�IDXOW�FRQGLWLRQ�ZLOO�EH�GLVSOD\HG��

*� 0HFKDQLFDO� &RROLQJ�&\FOH� ±�7KH� FRQWURO� ZLOO� RSHUDWH� WKUHH� VWDJHV� RI�PHFKDQLFDO� FRROLQJ� LQ�
RUGHU�WR�PDLQWDLQ�WKH�GHVLUHG� VXSSO\� DLU� WHPSHUDWXUH� ZKHQHYHU� HFRQRPL]HU� FRROLQJ� RSHUDWLRQ�
LV� XQDYDLODEOH� EXW� FRROLQJ� LV� UHTXLUHG��7KLV�FRQGLWLRQ�ZLOO� EH�GHWHUPLQHG� LI�WKH�2$�KDV�KLJK�
HQWKDOS\�RU�DW�D�WHPSHUDWXUH�DERYH�WKH�(FRQRPL]HU�/RFNRXW�WHPSHUDWXUH��7KH�WZR�FRPSUHVVRUV�
ZLOO� EH� VWDJHG� LQ� D� ELQDU\� IDVKLRQ� VR� WKDW� WKUHH� VWDJHV� RI� FRROLQJ� DUH� SURYLGHG��0HFKDQLFDO�
FRROLQJ�VWDJHV�ZLOO�EH�DGGHG�DV�UHTXLUHG�WR�PHHW�WKH�GHVLUHG�6$�VHWSRLQW��7KH�QXPEHU�RI�VWDJHV�
ZLOO�GHSHQG� RQ� WKH� UHWXUQ� DLU� FRQGLWLRQV� DQG� WKH� V\VWHP� ORDG� �DLUIORZ� WKURXJK� WKH� FRLO���
6WDJHV� ZLOO� EH� DGGHG� RU�GURSSHG�DV�UHTXLUHG� WR�PDLQWDLQ� WKH� VHWSRLQW�ZKLOH� DOVR�PDLQWDLQLQJ�
WKH�PLQLPXP�RQ� WLPH�DQG�PLQLPXP�RII�WLPH�IRU� FRPSUHVVRU�RSHUDWLRQ��$Q\WLPH� WKH�6$�IDOOV�
EHORZ�WKH�GHVLUHG�6$�VHWSRLQW�� VWDJHV�ZLOO� EH�GURSSHG� XQWLO� RQO\�VWDJH��� LV�RSHUDWLQJ�� $W� WKDW�
SRLQW��VKRXOG� WKH�6$�IDOO�EHORZ����)�� WKH�HFRQRPL]HU�ZLOO�PRGXODWH� WR� LQFUHDVH�WKH�DPRXQW�RI�
RXWGRRU�DLU�LQ�RUGHU�WR�PDLQWDLQ�WKLV�PLQLPXP�6$�WHPSHUDWXUH��6KRXOG�WKH�HFRQRPL]HU�UHDFK�WKH�
PD[LPXP�2$�SRVLWLRQ�DQG�LI�WKH�6$�LV�VWLOO�EHORZ�WKH�PLQLPXP�6$�WHPSHUDWXUH��WKH��VW�FRROLQJ�
VWDJH�ZLOO�EH�GLVDEOHG�DQG�WKH�HFRQRPL]HU�ZLOO�UHWXUQ�WR�WKH�PLQLPXP�SRVLWLRQ��

+� ,QWHJUDWHG� &RROLQJ� &\FOH� ,I� HFRQRPL]HU� FRROLQJ� RSHUDWLRQ� LV� LQVXIILFLHQW� WR� PDLQWDLQ� WKH�
GHVLUHG�6$�VHWSRLQW��PHFKDQLFDO� FRROLQJ�ZLOO� EH� DFWLYDWHG� WR� VXSSOHPHQW� WKH� IUHH� HFRQRPL]HU�
FRROLQJ�� 7KLV� FRQGLWLRQ� ZLOO� EH� GHWHUPLQHG�LI�WKH�2$�KDV�ORZ�HQWKDOS\�EXW�LV�DW�D�WHPSHUDWXUH�
DW� OHDVW� ��)�DERYH� WKH� GHVLUHG� 6$�VHWSRLQW� DQG� EHORZ� WKH�(FRQRPL]HU� /RFNRXW� WHPSHUDWXUH��
0HFKDQLFDO� FRROLQJ� VWDJHV� ZLOO� EH� DGGHG� DV� UHTXLUHG� WR� PHHW� WKH� GHVLUHG� 6$�VHWSRLQW�� 7KH�
QXPEHU�RI�VWDJHV�ZLOO�GHSHQG�RQ�WKH�UHWXUQ�DLU�FRQGLWLRQV�DQG�WKH�V\VWHP�ORDG��DLUIORZ�WKURXJK�
WKH� FRLO��� 6WDJHV� ZLOO� EH� DGGHG� RU� GURSSHG� DV� UHTXLUHG� WR� PDLQWDLQ� WKH� VHWSRLQW� ZKLOH� DOVR�
PDLQWDLQLQJ� WKH�PLQLPXP�RQ� WLPH� DQG�PLQLPXP�RII� WLPH� IRU� FRPSUHVVRU� RSHUDWLRQ��$Q\WLPH�
WKH� 6$� IDOOV� EHORZ� WKH� GHVLUHG� 6$� VHWSRLQW�� VWDJHV� ZLOO� EH� GURSSHG� XQWLO� RQO\� VWDJH� �� LV�
RSHUDWLQJ��$W�WKDW�SRLQW��VKRXOG�WKH�6$�IDOO�EHORZ�WKH�PLQLPXP�6$�WHPSHUDWXUH��WKH�HFRQRPL]HU�
ZLOO� PRGXODWH� WR� LQFUHDVH� WKH� DPRXQW� RI� UHWXUQ� DLU� LQ� RUGHU� WR� PDLQWDLQ� WKLV� PLQLPXP� 6$�
WHPSHUDWXUH�� 6KRXOG� WKH� HFRQRPL]HU� UHDFK� WKH� PLQLPXP� 2$� SRVLWLRQ� DQG� LI� WKH� 6$� LV� VWLOO�
EHORZ�WKH�PLQL��PXP�6$�WHPSHUDWXUH��WKH��VW�FRROLQJ�VWDJH�ZLOO�EH�GLVDEOHG��

,� 0LQLPXP�9HQWLODWLRQ�±�7KH�HFRQRPL]HU�PLQLPXP�SRVLWLRQ�ZLOO�EH�DGMXVWHG�DV�UHTXLUHG�EDVHG�
RQ� WKH� VXSSO\� IDQ� VSHHG�� 7ZR� XVHU� FRQILJXUDEOH� PLQLPXP� HFRQRPL]HU� SRVLWLRQV� ZLOO� EH�
SURYLGHG�� 7KH� HFRQRPL]HU�ZLOO� EH� SRVLWLRQHG�DW�WKH�³/RZ�)DQ�(FRQ�0LQ�3RV´�ZKHQ�WKH�IDQ�LV�
RSHUDWLQJ�DW�LWV�VORZHVW�VSHHG��:KHQ�WKH�IDQ�LV�RSHUDWLQJ�DW�LWV�PD[LPXP�VSHHG��WKH�HFRQRPL]HU�
ZLOO�EH�SRVLWLRQHG�DW�WKH�³9HQW�'PSU�3RV���'&9�0LQ�3RV´��)RU�DQ\�VXSSO\�IDQ�VSHHG�EHWZHHQ�
WKHVH�WZR�SRLQWV��WKH�HFRQRPL]HU�PLQLPXP�SRVLWLRQ�ZLOO�EH�FDOFXODWHG�SURSRUWLRQDOO\��

-� 8QRFFXSLHG� )UHH� &RROLQJ� 8QRFFXSLHG� )UHH� &RROLQJ� DOORZV� WKH� URRIWRS� ZLWK� WKH� HFRQRPL]HU�
GDPSHU�WR�XVH�RXWGRRU�DLU�IRU�IUHH�FRROLQJ�GXULQJ�XQRFFXSLHG�SHULRGV��

:KHQ�WKH�9$9 578�2SHQ� LV�XQRFFXSLHG�DQG� WKH�VSDFH� WHPSHUDWXUH�ULVHV�DW� OHDVW���)��DERYH�WKH�
2FFXSLHG�&RROLQJ�6HWSRLQW�� WKH� VXSSO\� IDQ� VWDUWV�� 7KH� HFRQRPL]HU� GDPSHU� RSHQV� DV� QHFHVVDU\� WR�
PDLQWDLQ� WKH�6XSSO\�$LU�6HWSRLQW�DQG�FRRO� WKH� VSDFH�� 7KH� 9$9 578�2SHQ� FRQWLQXHV� WR� RSHUDWH�
LQ� WKLV� PRGH� XQWLO� WKH� VSDFH� WHPSHUDWXUH� GURSV� WR� ��)�EHORZ�WKH�2FFXSLHG�&RROLQJ�6HWSRLQW�RU�
WKH�RXWVLGH�DLU�FRQGLWLRQV�DUH�QR�ORQJHU�VXLWDEOH�IRU�IUHH�FRROLQJ��

.� 'HPDQG�&RQWUROOHG�9HQWLODWLRQ�'&9�±�:KHQHYHU� WKH�XQLW� LV� LQ�DQ�RFFXSLHG�PRGH�DQG�³'&9�
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&RQWURO´�LV�VHW�WR�HQDEOH��D�XQLTXH�HFRQRPL]HU�PLQLPXP�SRVLWLRQ�ZLOO�EH�FDOFXODWHG�EDVHG�RQ�WKH�
RXWSXW�RI�WKH�'&9�DOJRULWKP��7KH�DOJRULWKP�PRQLWRUV�WKH�&2��VHQVRU�YDOXH�DQG�FRPSDUHV�WKDW�
YDOXH� WR� WKH� XVHU� GHILQHG� VHWSRLQW�� $� FRQWURO� DOJRULWKP� FDOFXODWHV� WKH� UHTXLUHG� PLQLPXP�
HFRQRPL]HU� SRVLWLRQ� UHTXLUHG� WR� VDWLVI\� WKH� YHQWLODWLRQ� UHTXLUHPHQWV� RI� WKH� VSDFH�� $� XVHU�
DGMXVWDEOH� '&9� 0D[� 9HQW� 'DPSHU� 3RVLWLRQ� LV� SURYLGHG� WR� OLPLW� WKH� PD[LPXP� DPRXQW� RI�
RXWGRRU�DLU� WKDW� FDQ� EH� EURXJKW� LQWR� WKH� XQLW� GXH� WR� WKH� '&9� DOJRULWKP�� 'HPDQG� &RQWUROOHG�
9HQWLODWLRQ� FDQ�EH�XVHG� LQ�HLWKHU�D�GLIIHUHQWLDO�PRGH�ZKHUH�ERWK�WKH�LQGRRU�DLU�DQG�RXWGRRU�DLU�
&2�� OHYHOV�DUH�SURYLGHG� WR� WKH� FRQWURO�RU� LW�PD\�EH�XVHG�LQ�D�VLQJOH�LQGRRU�DLU�PRGH�ZLWK�RQO\�
WKH�LQGRRU�DLU�&2��OHYHO��,Q�WKH�ODWWHU�FDVH��WKH�RXWGRRU�DLU�&2��OHYHO�LV�DVVXPHG�DW�����SSP��

/� 6XSSO\�$LU�7HPSHULQJ��/RZ�DQG�0HGLXP�*DV�+HDW�RQO\�� 7KH�9$9 578�2SHQ�SURYLGHV�WKH�
FDSDELOLW\� WR�RSHUDWH� WKH�RSWLRQDO� HOHFWULF�KHDW�� LI�HTXLSSHG�� WR�PDLQWDLQ�D�PLQLPXP�VXSSO\�DLU�
WHPSHUDWXUH�GXULQJ�FRQGLWLRQV�ZKHUH�YHU\�FROG�RXWGRRU�DLU�FDXVHV�WKH�VXSSO\�DLU� WHPSHUDWXUH�WR�
IDOO� EHORZ� WKH� FRQILJXUHG� 6XSSO\� $LU� �6$�� 7HPSHULQJ�6HWSRLQW�� 7KLV� RFFXUV� GXULQJ� SHULRGV�
ZKHUH�'&9�LV�DFWLYH�DQG� LQFUHDVLQJ� WKH�DPRXQW�RI�RXWGRRU�DLU�RU� LQ�FDVHV�ZKHUH�WKH�V\VWHP�LV�
RSHUDWLQJ�DW�YHU\�ORZ�DLUIORZ�DQG�WKH�FDOFXODWHG�HFRQRPL]HU�SRVLWLRQ�KDV�LQFUHDVHG�WR�PDLQWDLQ�
D�FRQVWDQW�YHQWLODWLRQ�UDWH��

+HDW� RSHUDWLRQ� LV� VXEMHFW� WR� DQWL UHF\FOH� WLPHUV� WR� SURWHFW� WKH� HTXLSPHQW� IURP� VKRUW F\FOLQJ��
7KHUH� DUH� IL[HG�DSSOLFDWLRQ�VSHFLILF�PLQLPXP� RQ�DQG� RII� WLPHV� IRU�HDFK� KHDWLQJ�RXWSXW� �����
VHFRQGV�RQ�DQG����VHFRQGV�RII���7KH�PLQLPXP� RQ� WLPH� UHTXLUHG�PD\� DGYHUVHO\� DIIHFW� VXSSO\�
DLU� WHPSHUDWXUHV�ZLWK� +LJK�*DV� +HDW� RSWLRQ� LQ� VRPH�DSSOLFDWLRQV��

0� 2SHQ� $LUVLGH� /LQNDJH� ±� 7KH� FRQWURO� ZLOO� VXSSRUW� $LUVLGH� /LQNDJH� WR� DFFRPPRGDWH� V\VWHP�
RSHUDWLRQ� XVLQJ� &DUULHU� 9$9� WHUPLQDO� FRQWUROV�� 7KH� 9$9 578� 2SHQ� ZLOO� UHFHLYH� ]RQH�
LQIRUPDWLRQ� �RFFXSDQF\� VWDWXV�� RFF�	� XQRFF� ]RQH�WHPSHUDWXUHV��RFF�	�XQRFF�KHDWLQJ�DQG�FRROLQJ�
VHWSRLQWV��]RQH�&2�� OHYHO� IRU�'&9��DQG�]RQH�5+�OHYHO���7KH�9$9 �578�2SHQ�ZLOO�RSHUDWH�LQ�WKH�
PRGH�UHTXLUHG�WR�VDWLVI\�WKH�]RQHV��$LUVLGH�/LQNDJH�ZLOO�SURYLGH�RSHUDWLQJ�PRGH�LQIRUPDWLRQ�WR�WKH�
]RQHV�VR�WKDW�WKH�V\VWHP�RSHUDWLRQ�LV�IXOO\�FRRUGLQDWHG�EHWZHHQ�WKH�URRIWRS�DQG�WKH�WHUPLQDO�]RQHV��
7KH�9$9� DLU� WHUPLQDOV� RIIHU� D� PLQLPXP� DLUIORZ� VHWWLQJ� LQ� $+8� KHDWLQJ� PRGH�� 7KLV� VKDOO� EH�
FRQILJXUHG� WR�PDLQWDLQ� WKH�UHTXLUHG�DLUIORZ��&)0��ZKHQHYHU� WKH�9$9�578�LV�LQ�D�KHDWLQJ�PRGH�
SHU�WKH�XQLW¶V�VSHFLILFDWLRQ��7KH�9$9�WHUPLQDOV�ZLOO� UHFRJQL]H� WKH�+HDWLQJ�RU�:DUP XS�PRGHV� DV�
D� KHDW� PRGH� DQG� XWLOL]H� WKH� KLJKHU� DLUIORZ�PLQLPXP� VHWSRLQW� DV�FRQILJXUHG�� )RU� KHDWLQJ� F\FOHV��
LQLWLDOO\� XWLOL]H� WKH� /LQNDJH�0RUQLQJ� :DUP 8S� PRGH� WR� RSHQ� GDPSHUV� RQ� DOO� ]RQHV�EHORZ� WKH�
PLGSRLQW�RI� WKH�RFFXSLHG�KHDWLQJ�DQG�FRROLQJ�VHWSRLQWV��7KLV�SURYLGHV�D�FRQWUROOHG�KHDW�F\FOH� DQG�
SUHYHQWV�WKH� RYHUKHDWLQJ� RI� UDQGRP� ]RQHV� ZKHUH� KHDWLQJ�PD\� QRW� EH� UHTXLUHG�� $Q\� ]RQH� EHORZ�
WKLV�PLGGOH�VHWSRLQW�ZLOO� KDYH�LWV�DLUIORZ�DW� WKH�PD[LPXP�YDOXH��)XUWKHU�PRQLWRU� WKH�6$7�RI� WKH�
9$9�578�WR� GHWHUPLQH� LI� WKH�6$7� LV�DSSURDFKLQJ�WKH�FRQILJXUHG�PD[LPXP�OLPLW��$V�WKH� OLPLW�LV�
DSSURDFKHG��WKH�/LQNDJH�PRGH�LV�FKDQJHG�WR�/LQNDJH�3UHVVXUL]DWLRQ�WR�HQVXUH�DOO�WHUPLQDOV�RSHQ�WR�
WKHLU�PD[LPXP�DLUIORZ��

1� )LHOG�7HVW�±� 7KH� FRQWURO�ZLOO� SURYLGH�%$&QHW� WHVW� SRLQWV� WR� DFWLYDWH� VSHFLILF� WHVW�PRGHV� WKDW�
FDQ�EH� XVHG� WR� FRPPLVVLRQ� WKH� URRIWRS� DQG� WKH� V\VWHP�� 7HVW� PRGHV� ZLOO� EH� DYDLODEOH� LQ� WKH�
6HUYLFH�7HVW�VFUHHQ�RQ�WKH�3URSHUW\� SDJHV� DQG� VKDOO� DOVR�EH� DYDLODEOH�RQ� WKH� ORFDO� (TXLSPHQW�
7RXFK� GHYLFH� IRU� VWDQGDORQH� FRPPLVVLRQLQJ��7HVWV� LQFOXGH�� )DQ� 7HVW�� /RZ� +HDW� 7HVW�� +LJK�
+HDW�7HVW��&RROLQJ�7HVW��3RZHU�([KDXVW�7HVW��DQG�DQ�(FRQRPL]HU�7HVW��:KHQ�DQ\�WHVW�LV�DFWLYH��
WKH� DSSURSULDWH� /LQNDJH� PRGH� ZLOO� EH� VHQW� WR� WKH� V\VWHP¶V� WHUPLQDOV�� 7KLV� ZLOO� HQVXUH�
DSSURSULDWH�V\VWHP�RSHUDWLRQ�DQG�DLUIORZ�GXULQJ�DQ\�WHVW�PRGH��

���� 3$1(/�$,5�),/7(56�
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$�� 6WDQGDUG�ILOWHU�VHFWLRQ�

�� 6KDOO� FRQVLVW� RI� IDFWRU\ LQVWDOOHG�� ORZ� YHORFLW\�� GLVSRVDEOH� � LQ�� WKLFN� ILEHUJODVV� ILOWHUV� RI�
FRPPHUFLDOO\�DYDLODEOH�VL]HV��

�� 8QLW�VKDOO�XVH�RQO\�RQH�ILOWHU�VL]H��0XOWLSOH�VL]HV�DUH�QRW�DFFHSWDEOH��

�� )LOWHUV�VKDOO�EH�DFFHVVLEOH�WKURXJK�DQ�DFFHVV�SDQHO�ZLWK�³QR WRRO´�UHPRYDO�DV�GHVFULEHG�LQ�
WKH�XQLW�FDELQHW�VHFWLRQ�RI�WKLV�VSHFLILFDWLRQ��

�� � LQ� ILOWHU� FDSDELOLWLHV�VKDOO� EH� FDSDEOH�ZLWK�SUH HQJLQHHUHG�DQG�DSSURYHG�&DUULHU� ILOWHU�
WUDFN�ILHOG� LQVWDOOHG�DFFHVVRU\��7KLV�NLW�UHTXLUHV�ILHOG�IXUQLVKHG�ILOWHUV��

���� 23(5$7,1*�&+$5$&7(5,67,&6�

$�� 8QLW�VKDOO� EH� FDSDEOH�RI� VWDUWLQJ� DQG� UXQQLQJ�DW� ����)�DPELHQW� RXWGRRU� WHPSHUDWXUH��PHHWLQJ�
PD[LPXP�ORDG�FULWHULD�RI�$+5,�6WDQGDUG���������DW�������YROWDJH��

%�� &RPSUHVVRU�ZLWK�VWDQGDUG�FRQWUROV�VKDOO�EH�FDSDEOH�RI�RSHUDWLRQ�GRZQ�WR����)��DPELHQW�RXWGRRU�
WHPSHUDWXUHV�� )RU� ORZHU� RSHUDWLRQ� DQ� LQWHJUDWHG� HFRQRPL]HU� VKDOO� EH� XWLOL]HG� WR� DOORZ� ORZHU�
WHPSHUDWXUHV�DQG�DFFRPPRGDWH�LQGRRU�DLU�TXDOLW\�LQLWLDWLYHV�

&�� 8QLW�VKDOO�GLVFKDUJH�VXSSO\�DLU�YHUWLFDOO\�RU�KRUL]RQWDOO\�DV�VKRZQ�RQ�FRQWUDFW�GUDZLQJV��

'�� 8QLW� VKDOO� EH� IDFWRU\� IXUQLVKHG� IRU� HLWKHU� YHUWLFDO� RU� KRUL]RQWDO� FRQILJXUDWLRQ� ZLWKRXW� WKH� XVH�
RI� VSHFLDO�FRQYHUVLRQ�NLWV��5HIHU�WR�GUDZLQJV�IRU�DGGLWLRQDO�LQIRUPDWLRQ��

(�� (OHFWULFDO�5HTXLUHPHQWV�

�� 8QLW�VKDOO�EH�HTXLSSHG�ZLWK�IXVHG�GLVFRQQHFW�DQG�ZLUHG�WR�UHFHLYH�RQH�SRZHU�FLUFXLW��DQG�
LQFOXGHV� IXVHG� FRQWURO� YROWDJH� WUDQVIRUPHUV� PDLQ� SRZHU� VXSSO\� YROWDJH�� SKDVH�� DQG�
IUHTXHQF\�PXVW�PDWFK�WKRVH�UHTXLUHG�E\�WKH�MRE�VLWH�FRQGLWLRQV��

���� %$6(�

$�� 8QLW�VKDOO�KDYH�EDVH�UDLOV�RQ�D�PLQLPXP�RI���VLGHV��

%�� +ROHV�VKDOO�EH�SURYLGHG�LQ�WKH�EDVH�UDLOV�IRU�ULJJLQJ�VKDFNOHV�WR�IDFLOLWDWH�PDQHXYHULQJ�DQG�RYHUKHDG�
ULJJLQJ��

&�� +ROHV�VKDOO�EH�SURYLGHG�LQ�WKH�EDVH�UDLO�IRU�PRYLQJ�WKH�URRIWRS�E\�IRUN�WUXFN��

'�� %DVH�UDLO�VKDOO�EH�D�PLQLPXP�RI����JDXJH�WKLFNQHVV��

��� &21'(16$7(�3$1�$1'�&211(&7,216�

$� 6KDOO�EH�D�VORSHG�FRQGHQVDWH�GUDLQ�SDQ�PDGH�RI�D�QRQ FRUURVLYH�PDWHULDO��

%� 6KDOO�FRPSO\�ZLWK�$6+5$(�6WDQGDUG�����
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&� 6KDOO� XVH� D� ��� LQ� ���137� GUDLQ� FRQQHFWLRQ�� WKURXJK� WKH� VLGH� RI� WKH� GUDLQ�SDQ��&RQQHFWLRQ�
VKDOO�EH�PDGH�SHU�PDQXIDFWXUHU¶V�UHFRPPHQGDWLRQV��

���� 723�3$1(/�

$� 6KDOO�EH�D�PXOWL SLHFH�WRS�SDQHO�OLQNHG�ZLWK�ZDWHU�WLJKW�IODQJHV�DQG�ORFNLQJ�V\VWHPV��

���� *$6�&211(&7,216�

$� $OO�JDV�SLSLQJ�FRQQHFWLQJ�WR�XQLW� JDV�YDOYH�VKDOO� HQWHU�WKH�XQLW� FDELQHW� DW� D� VLQJOH� ORFDWLRQ�RQ�
VLGH�RI�XQLW��KRUL]RQWDO�SODQH���

%�� 7KUX WKH EDVH�FDSDELOLW\�

��� 6WDQGDUG� XQLW� VKDOO� KDYH� D� WKUX WKH EDVH� JDV OLQH� ORFDWLRQ� XVLQJ� D� UDLVHG�� HPERVVHG�
SRUWLRQ�RI�WKH�XQLW�EDVH�SDQ��

��� 7KUX WKH EDVH� SURYLVLRQV�FRQQHFWLRQV� DUH� DYDLODEOH� DV� VWDQGDUG�ZLWK� HYHU\�XQLW��:KHQ�
ERWWRP�FRQQHFWLRQV�DUH�UHTXLUHG��ILHOG�IXUQLVKHG�FRXSOLQJV�DUH�UHTXLUHG��

��� 1R�EDVH�SDQ�SHQHWUDWLRQ��RWKHU�WKDQ�WKRVH�DXWKRUL]HG�E\�WKH�PDQXIDFWXUHU��LV�SHUPLWWHG��

���� $&&(66�3$1(/6�

$� &DELQHW�SDQHOV�VKDOO�EH�HDVLO\�UHPRYDEOH�IRU�VHUYLFLQJ��

%� 8QLW�VKDOO�KDYH�RQH�IDFWRU\�LQVWDOOHG��WRRO OHVV��UHPRYDEOH��ILOWHU�DFFHVV�SDQHO��

&� 3DQHOV�FRYHULQJ�FRQWURO�ER[�DQG�ILOWHU�VKDOO� KDYH�PROGHG�FRPSRVLWH�KDQGOHV�ZKLOH� WKH�EORZHU�
DFFHVV�GRRU�VKDOO�KDYH�DQ�LQWHJUDWHG�IODQJH�IRU�HDV\�UHPRYDO��

'� +DQGOHV� VKDOO� EH�89�PRGLILHG�� FRPSRVLWH�� 7KH\� VKDOO� EH� SHUPDQHQWO\� DWWDFKHG�� DQG� UHFHVVHG�
LQWR�WKH�SDQHO��

(� 6FUHZV�RQ� WKH�YHUWLFDO� SRUWLRQ�RI� DOO� UHPRYDEOH� DFFHVV�SDQHO� VKDOO� HQJDJH� LQWR�KHDW� UHVLVWDQW��
PROGHG�FRPSRVLWH�FROODUV��

)�� &ROODUV�VKDOO�EH�UHPRYDEOH�DQG�HDVLO\�UHSODFHDEOH�XVLQJ�PDQXIDFWXUHU�UHFRPPHQGHG�SDUWV��

����� *$6�+($7�

$�� *HQHUDO�

��� +HDW�H[FKDQJHU�VKDOO�EH�DQ�LQGXFHG�GUDIW�GHVLJQ��3RVLWLYH�SUHVVXUH�KHDW�H[FKDQJHU�GHVLJQV�
VKDOO�QRW�EH�DOORZHG��

��� 6KDOO�LQFRUSRUDWH�D�GLUHFW VSDUN�LJQLWLRQ�V\VWHP�DQG�UHGXQGDQW�PDLQ�JDV�YDOYH��

��� *DV�VXSSO\�SUHVVXUH�DW�WKH�LQOHW�WR�WKH�URRIWRS�XQLW�JDV�YDOYH�PXVW�PDWFK�WKDW�UHTXLUHG�E\�
WKH�PDQXIDFWXUHU��

%� 7KH�KHDW�H[FKDQJHU�VKDOO�EH�FRQWUROOHG�E\�DQ�LQWHJUDWHG�JDV�FRQWUROOHU��,*&��PLFURSURFHVVRU��
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�� *&�ERDUG�VKDOO�QRWLI\�XVHUV�RI�IDXOW�XVLQJ�DQ�/('��OLJKW HPLWWLQJ�GLRGH���

�� 7KH�/('�VKDOO�EH�YLVLEOH�ZLWKRXW�UHPRYLQJ�WKH�FRQWURO�ER[�DFFHVV�SDQHO��

�� ,*&�ERDUG�VKDOO�FRQWDLQ�DOJRULWKPV�WKDW�PRGLI\�HYDSRUDWRU IDQ�RSHUDWLRQ�WR�SUHYHQW�IXWXUH�
F\FOLQJ�RQ�KLJK�WHPSHUDWXUH�OLPLW�VZLWFK��

�� 8QLW� VKDOO� EH� HTXLSSHG� ZLWK� DQWL F\FOH� SURWHFWLRQ� ZLWK� RQH� VKRUW� F\FOH� RQ� XQLW� IODPH�
UROORXW� VZLWFK�RU���FRQWLQXRXV�VKRUW� F\FOHV�RQ� WKH� KLJK� WHPSHUDWXUH� OLPLW� VZLWFK�� )DXOW�
LQGLFDWLRQ�VKDOO�EH�PDGH�XVLQJ�DQ�/('��

&� 2SWLRQDO�6WDLQOHVV�6WHHO�+HDW�([FKDQJHU�FRQVWUXFWLRQ�

�� 8VH�HQHUJ\�VDYLQJ��GLUHFW VSDUN�LJQLWLRQ�V\VWHP��

�� 8VH�D�UHGXQGDQW�PDLQ�JDV�YDOYH��

�� %XUQHUV�VKDOO�EH�RI�WKH�LQ VKRW�W\SH�FRQVWUXFWHG�RI�DOXPLQXP FRDWHG�VWHHO��

�� $OO�JDV�SLSLQJ�VKDOO�HQWHU�WKH�XQLW�FDELQHW�DW�D�VLQJOH�ORFDWLRQ�RQ�VLGH�RI�XQLW��KRUL]RQWDO�
SODQH���

�� +HDW�H[FKDQJHU�VKDOO�EH�RI�WXEXODU VHFWLRQ�W\SH��FRQVWUXFWHG�RI�D�PLQLPXP�RI��� JDXJH�
W\SH�����VWDLQOHVV�VWHHO��

�� 7\SH�����VWDLQOHVV�VWHHO�VKDOO�EH�XVHG�LQ�KHDW�H[FKDQJHU�WXEHV�DQG�YHVWLEXOH�SODWH��

�� &RPSOHWH�VWDLQOHVV�VWHHO�KHDW�H[FKDQJHU�DOORZV�IRU�JUHDWHU�DSSOLFDWLRQ�IOH[LELOLW\��

'� ,QGXFHG�GUDIW�FRPEXVWLRQ�PRWRU�DQG�EORZHU�

�� 6KDOO�EH�D�GLUHFW GULYH��VLQJOH�LQOHW��IRUZDUG FXUYHG�FHQWULIXJDO�W\SH��

�� 6KDOO�EH�PDGH�IURP�VWHHO�ZLWK�D�FRUURVLRQ UHVLVWDQW�ILQLVK��

�� 6KDOO�KDYH�SHUPDQHQWO\�OXEULFDWHG�VHDOHG�EHDULQJV��

�� 6KDOO�KDYH�LQKHUHQW�WKHUPDO�RYHUORDG�SURWHFWLRQ��

�� 6KDOO�KDYH�DQ�DXWRPDWLF�UHVHW�IHDWXUH��

����� &2,/6�

$� 6WDQGDUG�$OXPLQXP�)LQ�&RSSHU�7XEH�&RLOV��

�� 6WDQGDUG� HYDSRUDWRU� DQG� FRQGHQVHU� FRLOV� VKDOO� KDYH� DOXPLQXP� ODQFHG� SODWH� ILQV�
PHFKDQLFDOO\�ERQGHG�WR�VHDPOHVV�LQWHUQDOO\�JURRYHG�����´�GLDPHWHU�FRSSHU�WXEHV�ZLWK�DOO�
MRLQWV�EUD]HG��

�� (YDSRUDWRU�FRLOV�VKDOO�EH�OHDN�WHVWHG�WR�����SVLJ��SUHVVXUH�WHVWHG�WR�����SVLJ��DQG�TXDOLILHG�
WR�8/������EXUVW�WHVW�DW������SVLJ��

�� &RQGHQVHU�FRLOV�VKDOO�EH�OHDN�WHVWHG�WR�����SVLJ��SUHVVXUH�WHVWHG�WR�����SVLJ��DQG�TXDOLILHG�
WR�8/������EXUVW�WHVW�DW������SVLJ��

���� 5()5,*(5$17�&20321(176�

$� 5HIULJHUDQW�FLUFXLW�VKDOO�LQFOXGH�WKH�IROORZLQJ�FRQWURO��VDIHW\��DQG�PDLQWHQDQFH�IHDWXUHV��
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�� 0XOWL�7KHUPRVWDWLF�([SDQVLRQ�9DOYH��7;9��V\VWHP�VKDOO�KHOS�SURYLGH�RSWLPXP�SHUIRUPDQFH�
DFURVV� WKH� HQWLUH�RSHUDWLQJ� UDQJH��6KDOO� FRQWDLQ� UHPRYDEOH� SRZHU� HOHPHQW� WR� DOORZ�FKDQJH�
RXW�RI�SRZHU�HOHPHQW�DQG�EXOE�ZLWKRXW�UHPRYLQJ�WKH�YDOYH�ERG\��

�� 5HIULJHUDQW�ILOWHU�GULHU� 6ROLG�FRUH�GHVLJQ��

�� 6HUYLFH�JDXJH�FRQQHFWLRQV�RQ�VXFWLRQ�DQG�GLVFKDUJH�OLQHV��

�� 3UHVVXUH�JDXJH�DFFHVV�WKURXJK�D�VSHFLDOO\�GHVLJQHG�DFFHVV�VFUHHQ�RQ�WKH�VLGH�RI�WKH�XQLW��

�� 6LQJOH�FLUFXLW�GHVLJQ�ZLWK�WDQGHP�FRPSUHVVRU�DQG�IXOO\�DFWLYDWHG�HYDSRUDWRU�FRLO��

�� 6KDOO� EH� FDSDEOH� RI�SURYLGLQJ�FRROLQJ�FDSDFLW\� WXUQGRZQ� WR�����RI� UDWHG� IXOO� FDSDFLW\�
ZLWKRXW�WKH�QHHG�RI�KRW�JDV�E\ SDVV�GHYLFHV��

%� &RPSUHVVRUV�

�� 8QLWV� VKDOO� LQFOXGH� WDQGHP� IXOO\� KHUPHWLF� VFUROO� FRPSUHVVRUV� RSWLPL]HG� IRU� FRPIRUW�
VWDJLQJ�DQG�,((5�HQHUJ\�VDYLQJV��

�� &RPSUHVVRU�PRWRUV�VKDOO�EH�FRROHG�E\�UHIULJHUDQW�JDV�SDVVLQJ�WKURXJK�PRWRU�ZLQGLQJV��

�� &RPSUHVVRUV�VKDOO�EH�LQWHUQDOO\�SURWHFWHG�IURP�KLJK�GLVFKDUJH�WHPSHUDWXUH�FRQGLWLRQV��

�� &RPSUHVVRUV�VKDOO�EH�SURWHFWHG�IURP�DQ�RYHU WHPSHUDWXUH�DQG�RYHU DPSHUDJH�FRQGLWLRQV�
E\�DQ�LQWHUQDO��PRWRU�RYHUORDG�GHYLFH��

�� &RPSUHVVRU�VKDOO�EH�IDFWRU\�PRXQWHG�RQ�UXEEHU�JURPPHWV��

�� &RPSUHVVRU�PRWRUV� VKDOO� KDYH� LQWHUQDO� OLQH� EUHDN� WKHUPDO�� FXUUHQW� RYHUORDG� DQG� KLJK�
SUHVVXUH�GLIIHUHQWLDO�SURWHFWLRQ��

�� &UDQNFDVH� KHDWHUV� VKDOO� EH� VWDQGDUG�RQ� HDFK�FRPSUHVVRU� DQG�GHDFWLYDWHG�ZKHQHYHU� WKH�
FRPSUHVVRU�LV�LQ�RSHUDWLRQ��

���� (9$325$725�)$1�$1'�02725�

$� (YDSRUDWRU�IDQ�PRWRU�

�� 6KDOO�KDYH�SHUPDQHQWO\�OXEULFDWHG�EHDULQJV��

�� 6KDOO�KDYH�LQKHUHQW�DXWRPDWLF UHVHW�WKHUPDO�RYHUORDG�SURWHFWLRQ�RU�FLUFXLW�EUHDNHU��

�� 6KDOO� KDYH� D�PD[LPXP� FRQWLQXRXV�EKS� UDWLQJ� IRU� FRQWLQXRXV�GXW\�RSHUDWLRQ�� QR� VDIHW\�
IDFWRUV�DERYH�WKDW�UDWLQJ�VKDOO�EH�UHTXLUHG��

�� 6KDOO�EH�9DULDEOH�)UHTXHQF\�GXW\�WR�PDWFK�WKH�WKUHH�VWDJH�FRPSUHVVLRQ�ORJLF��

�� 6KDOO�FRQWDLQ�PRWRU�VKDIW�JURXQGLQJ�ULQJ�WR�SUHYHQW�HOHFWULFDO�EHDULQJ�IOXWLQJ�GDPDJH�E\�
VDIHO\�GLYHUWLQJ�KDUPIXO�VKDIW�YROWDJHV�DQG�EHDULQJ�FXUUHQWV�WR�JURXQG��

%� 9DULDEOH�)UHTXHQF\�'ULYH��9)'��

�� 6KDOO�EH�LQVWDOOHG�LQVLGH�WKH�XQLW�FDELQHW��PRXQWHG��ZLUHG�DQG�WHVWHG��

�� 6KDOO�FRQWDLQ�(OHFWURPDJQHWLF�,QWHUIHUHQFH��(0,��IUHTXHQF\�SURWHFWLRQ��

�� ,QVXODWHG� *DWH� %L 3RODU� 7UDQVLVWRUV� �,*%7�� XVHG� WR� SURGXFH� WKH� RXWSXW� SXOVH� ZLGWK�
PRGXODWHG��3:0��ZDYHIRUP��DOORZLQJ�IRU�TXLHW�PRWRU�RSHUDWLRQ��

�� 6HOI GLDJQRVWLFV�ZLWK�IDXOW�DQG�SRZHU�FRGH�/('�LQGLFDWRU��� )LHOG�DFFHVVRU\�'LVSOD\�.LW�
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DYDLODEOH�IRU�IXUWKHU�GLDJQRVWLFV�DQG�VSHFLDO�VHWXS�DSSOLFDWLRQV��

�� 56����FDSDELOLW\�VWDQGDUG��

�� (OHFWURQLF�WKHUPDO�RYHUORDG�SURWHFWLRQ��

�� ���VZLQJLQJ�FKRNHV�IRU�KDUPRQLF�UHGXFWLRQ�DQG�LPSURYHG�SRZHU�IDFWRU��

�� $OO�SULQWHG�FLUFXLW�ERDUGV�VKDOO�EH�FRQIRUPDO�FRDWHG��

�� 6KDOO�QRW�FRQWDLQ�YLVXDO�GLVSOD\�WR�DGMXVW�LQWHUQDO�VHWWLQJ��$YDLODEOH�RQO\�DV�ILHOG�LQVWDOOHG�
NLW��

&� %HOW GULYHQ�(YDSRUDWRU�)DQ��

�� %HOW�GULYH�VKDOO�LQFOXGH�DQ�DGMXVWDEOH SLWFK�PRWRU�SXOOH\��

�� 6KDOO�XVH�VHDOHG��SHUPDQHQWO\�OXEULFDWHG�EDOO EHDULQJ�W\SH��

�� %ORZHU�IDQ�VKDOO�EH�GRXEOH LQOHW�W\SH�ZLWK�IRUZDUG FXUYHG�EODGHV��

�� 6KDOO�EH�FRQVWUXFWHG�IURP�VWHHO�ZLWK�D�FRUURVLRQ�UHVLVWDQW�ILQLVK�DQG�G\QDPLFDOO\�EDODQFHG��

����� &21'(16(5�)$16�$1'�027256�

$�� &RQGHQVHU�IDQ�PRWRUV��

��� 6KDOO�EH�D�WRWDOO\�HQFORVHG�±�PXOWL�VSHHG�(&0�PRWRU��

�� 6KDOO�XVH�SHUPDQHQWO\�OXEULFDWHG�EHDULQJV��

�� 6KDOO�KDYH�LQKHUHQW�WKHUPDO�RYHUORDG�SURWHFWLRQ�ZLWK�DQ�DXWRPDWLF�UHVHW�IHDWXUH��

�� 6KDOO�XVH�D�VKDIW GRZQ�GHVLJQ��

%�� &RQGHQVHU�)DQV��

�� 6KDOO�EH�D�GLUHFW GULYHQ�SURSHOOHU�W\SH�IDQ��

�� 6KDOO� KDYH� JDOYDQL]HG� DOXPLQXP� �JDOYDOXP�� EODGHV� ULYHWHG� WR� FRUURVLRQ UHVLVWDQW� VWHHO�
VSLGHUV�DQG�VKDOO�EH�G\QDPLFDOO\�EDODQFHG��

����� $&&(6625,(6�

$�� 8QLW 0RXQWHG��)XVHG�'LVFRQQHFW�6ZLWFK��

�� 6ZLWFK�VKDOO�EH�IDFWRU\ LQVWDOOHG��LQWHUQDOO\�PRXQWHG��

�� 1DWLRQDO�(OHFWULF�&RGH��1(&��DQG�(7/�DSSURYHG�QRQ IXVHG�VZLWFK�VKDOO�SURYLGH�
XQLW�SRZHU�VKXWRII��

�� 6KDOO�EH�DFFHVVLEOH�IURP�RXWVLGH�WKH�XQLW��

�� 6KDOO�SURYLGH�ORFDO�VKXWGRZQ�DQG�ORFNRXW�FDSDELOLW\��

�� 6L]HG�RQO\�IRU� WKH�XQLW� DV�RUGHUHG�IURP� WKH� IDFWRU\��'RHV�QRW� DFFRPPRGDWH� ILHOG�
LQVWDOOHG�GHYLFHV��

%�� &RQYHQLHQFH�2XWOHW��
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��� 3RZHUHG�FRQYHQLHQFH�RXWOHW��

D � � 2XWOHW�VKDOO�EH�SRZHUHG�IURP�PDLQ�OLQH�SRZHU�WR�WKH�URRIWRS�XQLW��

E � � 2XWOHW� VKDOO� EH� SRZHUHG� IURP� OLQH� VLGH� RI�GLVFRQQHFW� E\� LQVWDOOLQJ� FRQWUDFWRU�� DV�
UHTXLUHG�E\�FRGH��,I�RXWOHW�LV�SRZHUHG�IURP�ORDG�VLGH�RI�GLVFRQQHFW��XQLW�HOHFWULFDO�
UDWLQJV�VKDOO�EH�(7/�FHUWLILHG�DQG�UDWHG�IRU�DGGLWLRQDO�RXWOHW�DPSHUDJH��

F � � 2XWOHW�VKDOO�EH�IDFWRU\ LQVWDOOHG�DQG�LQWHUQDOO\�PRXQWHG�ZLWK�HDVLO\�DFFHVVLEOH���� Y�
IHPDOH�UHFHSWDFOH��

G � � 2XWOHW�VKDOO�LQFOXGH����DPS�*),�UHFHSWDFOHV�ZLWK�LQGHSHQGHQW�IXVH�SURWHFWLRQ��

H � � 9ROWDJH� UHTXLUHG� WR� RSHUDWH� FRQYHQLHQFH� RXWOHW� VKDOO� EH� SURYLGHG� E\� D� IDFWRU\
LQVWDOOHG�VWHS GRZQ�WUDQVIRUPHU��

I � � 2XWOHW�VKDOO�EH�DFFHVVLEOH�IURP�RXWVLGH�WKH�XQLW��

&�� &HQWULIXJDO�3URSHOOHU�3RZHU�([KDXVW��

�� 3RZHU�H[KDXVW�VKDOO�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�DQ�LQWHJUDWHG�HFRQRPL]HU��

�� ,QGHSHQGHQW�PRGXOHV�IRU�YHUWLFDO�RU�KRUL]RQWDO�UHWXUQ�FRQILJXUDWLRQV�VKDOO�EH�DYDLODEOH��

�� +RUL]RQWDO�SRZHU�H[KDXVW�LV�VKDOO�EH�PRXQWHG�LQ�UHWXUQ�GXFWZRUN��

��� 3RZHU�H[KDXVW�VKDOO�EH�FRQWUROOHG�E\�HFRQRPL]HU�FRQWUROOHU�RSHUDWLRQ��([KDXVW�IDQV�VKDOO�
EH�HQHUJL]HG�ZKHQ�GDPSHUV�RSHQ�SDVW�WKH�� �����DGMXVWDEOH�VHW�SRLQW�RQ�WKH�HFRQRPL]HU�
FRQWURO��

'�� 5RRI�&XUEV��9HUWLFDO���

�� )XOO�SHULPHWHU�URRI�FXUE�ZLWK�H[KDXVW�FDSDELOLW\�SURYLGLQJ�VHSDUDWH�DLU�VWUHDPV�IRU�
HQHUJ\�UHFRYHU\�IURP�WKH�H[KDXVW�DLU�ZLWKRXW�VXSSO\�DLU�FRQWDPLQDWLRQ��

�� )RUPHG�JDOYDQL]HG�VWHHO�ZLWK�ZRRG�QDLOHU�VWULS�DQG�VKDOO�EH�FDSDEOH�RI�VXSSRUWLQJ�
HQWLUH�XQLW�ZHLJKW��

�� 3HUPLWV�LQVWDOODWLRQ�DQG�VHFXULQJ�RI�GXFWZRUN�WR�FXUE�SULRU�WR�PRXQWLQJ�XQLW�RQ�WKH�
FXUE��

(�� 2XWGRRU�$LU�(QWKDOS\�6HQVRU��

�� 7KH�RXWGRRU�DLU�HQWKDOS\�VHQVRU�VKDOO� EH�XVHG� WR�SURYLGH� VLQJOH� HQWKDOS\�FRQWURO��
:KHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�D� UHWXUQ�DLU�HQWKDOS\�VHQVRU�� WKH�XQLW�ZLOO�SURYLGH�
GLIIHUHQWLDO�HQWKDOS\�FRQWURO��7KH�VHQVRU�DOORZV�WKH�XQLW�WR�GHWHUPLQH�LI�RXWVLGH�DLU�
LV�VXLWDEOH�IRU�IUHH�FRROLQJ��

)�� 5HWXUQ�$LU�(QWKDOS\�6HQVRU��

�� 7KH� UHWXUQ� DLU� HQWKDOS\� VHQVRU� VKDOO� EH� XVHG� LQ� FRQMXQFWLRQ� ZLWK� DQ� RXWGRRU� DLU�
HQWKDOS\�VHQVRU�WR�SURYLGH�GLIIHUHQWLDO�HQWKDOS\�FRQWURO��

*�� ,QGRRU�$LU�4XDOLW\��&2���6HQVRU��

�� 6KDOO�EH�DEOH�WR�SURYLGH�GHPDQG�YHQWLODWLRQ�LQGRRU�DLU�TXDOLW\��,$4��FRQWURO��

�� 7KH�,$4�VHQVRU�VKDOO�EH�DYDLODEOH�LQ�GXFW�PRXQW��ZDOO�PRXQW��RU�ZDOO�PRXQW�ZLWK�
/('�GLVSOD\��7KH�VHW�SRLQW�VKDOO�KDYH�DGMXVWPHQW�FDSDELOLW\��
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+�� 'LVSOD\�.LW�IRU�9DULDEOH�)UHTXHQF\�'ULYH�

�� .LW� DOORZV� WKH� DELOLW\� WR� DFFHVV� WKH� 9)'� FRQWUROOHU� SURJUDPV� WR� SURYLGH� VSHFLDO�
VHWXS�FDSDELOLWLHV�DQG�GLDJQRVWLFV��

�� .LW�FRQWDLQV�GLVSOD\�PRGXOH��PRXQWLQJ�EUDFNHW�DQG�FRPPXQLFDWLRQ�FDEOH��

�� 'LVSOD\�.LW�FDQ�EH�SHUPDQHQWO\�LQVWDOOHG�LQ�WKH�XQLW�RU�XVHG�RQ�DQ\�9)'�FRQWUROOHU�
DV�QHHGHG��

3$57�����(;(&87,21�

��� ,167$//$7,21�

$� 6XVSHQGHG�8QLWV�� �6XVSHQG�DQG�EUDFH�XQLWV� IURP�VWUXFWXUDO�VWHHO�VXSSRUW� IUDPH�XVLQJ� WKUHDGHG�
VWHHO�URGV�DQG�VSULQJ�KDQJHUV���&RPSO\�ZLWK�UHTXLUHPHQWV�IRU�YLEUDWLRQ�LVRODWLRQ�GHYLFHV�VSHFLILHG�
LQ�'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�DQG�6HLVPLF�&RQWUROV�IRU�+9$&�3LSLQJ�DQG�(TXLSPHQW���

%� $UUDQJH� LQVWDOODWLRQ�RI�XQLWV� WR�SURYLGH�DFFHVV�VSDFH�DURXQG�DLU�KDQGOLQJ�XQLWV� IRU�VHUYLFH�DQG�
PDLQWHQDQFH��

&� 'R�QRW�RSHUDWH�IDQ�V\VWHP�XQWLO�ILOWHUV��WHPSRUDU\�RU�SHUPDQHQW��DUH�LQ�SODFH���5HSODFH�WHPSRUDU\�
ILOWHUV�XVHG�GXULQJ�FRQVWUXFWLRQ�DQG�WHVWLQJ��ZLWK�QHZ��FOHDQ�ILOWHUV��

'� ,QVWDOO�ILOWHU�JDJH��VWDWLF�SUHVVXUH�WDSV�XSVWUHDP�DQG�GRZQVWUHDP�RI�ILOWHUV���0RXQW�ILOWHU�JDJHV�RQ�
RXWVLGH�RI� ILOWHU�KRXVLQJ�RU� ILOWHU�SOHQXP�LQ� DFFHVVLEOH�SRVLWLRQ�� �3URYLGH� ILOWHU�JDJHV�RQ� ILOWHU�
EDQNV��LQVWDOOHG�ZLWK�VHSDUDWH�VWDWLF�SUHVVXUH�WDSV�XSVWUHDP�DQG�GRZQVWUHDP�RI�ILOWHUV��

(� &RPSO\�ZLWK�UHTXLUHPHQWV�IRU�SLSLQJ�VSHFLILHG�LQ�RWKHU�'LYLVLRQ����6HFWLRQV���'UDZLQJV�LQGLFDWH�
JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

)� ,QVWDOO�SLSLQJ�DGMDFHQW�WR�DLU�KDQGOLQJ�XQLW�WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

*� &RQQHFW�SLSLQJ�WR�DLU�KDQGOLQJ�XQLWV�PRXQWHG�RQ�YLEUDWLRQ�LVRODWRUV�ZLWK�IOH[LEOH�FRQQHFWRUV��

+� &RQQHFW� FRQGHQVDWH�GUDLQ�SDQV�XVLQJ�$670�%�����7\SH�0�FRSSHU� WXELQJ�� �([WHQG� WR�QHDUHVW�
HTXLSPHQW�RU�IORRU�GUDLQ���&RQVWUXFW�GHHS�WUDS�DW�FRQQHFWLRQ�WR�GUDLQ�SDQ�DQG�LQVWDOO�FOHDQRXWV�DW�
FKDQJHV�LQ�GLUHFWLRQ��

,� +RW�� DQG�&KLOOHG�:DWHU�3LSLQJ�� �&RPSO\�ZLWK� DSSOLFDEOH� UHTXLUHPHQWV� LQ�'LYLVLRQ����6HFWLRQ�
�+\GURQLF� 3LSLQJ��� ,QVWDOO� VKXWRII� YDOYH� DQG� XQLRQ� RU� IODQJH� DW� HDFK� FRLO� VXSSO\� FRQQHFWLRQ���
,QVWDOO�EDODQFLQJ�YDOYH�DQG�XQLRQ�RU�IODQJH�DW�HDFK�FRLO�UHWXUQ�FRQQHFWLRQ��

-� &RQQHFW� GXFW� WR� DLU�KDQGOLQJ� XQLWV� ZLWK� IOH[LEOH� FRQQHFWLRQV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ�
'LYLVLRQ����6HFWLRQ��$LU�'XFW�$FFHVVRULHV���

.� &RQWUROV�

�� )DFWRU\�LQVWDOOHG�''&�&RQWUROV��
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D� &RQWUROV�VKDOO�EH�IXUQLVKHG�E\�FRQWURO�PDQXIDFWXUHU�VSHFLILHG�XQGHU�6HFWLRQ���������
DQG�LQVWDOOHG�LQ�IDFWRU\�E\�PDQXIDFWXUHU�RI�DLU�KDQGOHUV��

E� ,VRODWLRQ�UHOD\V�VKDOO�EH�IDFWRU\�LQVWDOOHG��

���� ,QVWDOODWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�

$� ,QVWDOODWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�PDQXDO�VKDOO�EH�VXSSOLHG�ZLWK�WKH�XQLW��

%� ,QVWDOOLQJ�FRQWUDFWRU�VKDOO�LQVWDOO�XQLW��LQFOXGLQJ�ILHOG�LQVWDOOHG�FRPSRQHQWV��LQ�DFFRUGDQFH�ZLWK�
,QVWDOODWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�PDQXDO�LQVWUXFWLRQV��

&� 6WDUW�XS�DQG�PDLQWHQDQFH�UHTXLUHPHQWV�VKDOO�EH�FRPSOLHG�ZLWK�WR�HQVXUH�VDIH�DQG�FRUUHFW�RSHUDWLRQ�
RI�WKH�XQLW��

(1'�2)�6(&7,21��������
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6(&7,21����������$,5�&2,/6�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH� LWHPV� RI� WKH� *HQHUDO� &RQGLWLRQV� DUH� UHSHDWHG� LQ� WKLV� 6HFWLRQ� RI� WKH� 6SHFLILFDWLRQV�� LW� LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�RI�
WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 6800$5<�

$� 7KLV�6HFWLRQ�LQFOXGHV�KRW�ZDWHU��HOHFWULF��FKLOOHG�ZDWHU�DQG�GLUHFW�H[SDQVLRQ�DLU�FRLOV�WKDW�DUH�QRW�
DQ�LQWHJUDO�SDUW�RI�DLU�KDQGOLQJ�XQLWV��

��� $&7,21�68%0,77$/6�

$� 3URGXFW� 'DWD�� � )RU� HDFK� W\SH� RI� SURGXFW� LQGLFDWHG�� � ,QFOXGH� FRQVWUXFWLRQ� GHWDLOV�� PDWHULDO�
GHVFULSWLRQV��GLPHQVLRQV�RI� LQGLYLGXDO�FRPSRQHQWV�DQG�SURILOHV��DQG�ILQLVKHV�IRU�HDFK�DLU�FRLO���
,QFOXGH�UDWHG�FDSDFLW\�DQG�SUHVVXUH�GURS�IRU�HDFK�DLU�FRLO��

%� 6KRS�'UDZLQJV���'LDJUDP�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

��� ,1)250$7,21$/�68%0,77$/6�

$� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

��� 48$/,7<�$6685$1&(�

$� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
$UWLFOH������ E\� D� WHVWLQJ� DJHQF\� DFFHSWDEOH� WR� DXWKRULWLHV� KDYLQJ� MXULVGLFWLRQ�� DQG�PDUNHG� IRU�
LQWHQGHG�XVH��

%� $6+5$(�&RPSOLDQFH��

�� &RPSO\�ZLWK�$6+5$(����IRU�UHIULJHUDWLRQ�V\VWHP�VDIHW\��
�� &RPSO\�ZLWK�$6+5$(����IRU�PHWKRGV�RI�WHVWLQJ�FRROLQJ�DQG�KHDWLQJ�FRLOV��
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�� &RPSO\�ZLWK�DSSOLFDEOH�UHTXLUHPHQWV� LQ�$6+5$(������������6HFWLRQ��� ���6\VWHPV�DQG�
(TXLSPHQW��DQG�6HFWLRQ������&RQVWUXFWLRQ�DQG�6WDUWXS���

3$57�����352'8&76�

��� (/(&75,&�&2,/6�

$� 0DQXIDFWXUHU�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFW� E\� RQH� RI� WKH�
IROORZLQJ��

�� &DUULHU�±�%DVLV�RI�'HVLJQ�
�� ,1'((&2�
�� %UDVFK�0DQXIDFWXULQJ�&R���,QF��
�� &KURPDOR[��,QF���:LHJDQG�,QGXVWULDO�'LYLVLRQ��(PHUVRQ�(OHFWULF�&RPSDQ\��
�� 2U�DSSURYHG�HTXDO��

%� &RLO�$VVHPEO\���&RPSO\�ZLWK�8/�������

&� +HDWLQJ� (OHPHQWV�� � &RLOHG� UHVLVWDQFH� ZLUH� RI� ��� SHUFHQW� QLFNHO� DQG� ��� SHUFHQW� FKURPLXP��
VXUURXQGHG�E\�FRPSDFWHG�PDJQHVLXP�R[LGH�SRZGHU�LQ�WXEXODU�VWHHO�VKHDWK��ZLWK�VSLUDO�ZRXQG��
FRSSHU�SODWHG��VWHHO�ILQV�FRQWLQXRXVO\�EUD]HG�WR�VKHDWK��

'� +LJK�7HPSHUDWXUH� &RLO� 3URWHFWLRQ�� � 'LVN�W\SH�� DXWRPDWLFDOO\� UHVHW�� WKHUPDO�FXWRXW�� VDIHW\�
GHYLFH��VHUYLFHDEOH�WKURXJK�WHUPLQDO�ER[�ZLWKRXW�UHPRYLQJ�KHDWHU�IURP�GXFW�RU�FDVLQJ��

�� 6HFRQGDU\� 3URWHFWLRQ�� � /RDG�FDUU\LQJ��PDQXDOO\� UHVHW� RU�PDQXDOO\� UHSODFHDEOH�� WKHUPDO�
FXWRXWV��IDFWRU\�ZLUHG�LQ�VHULHV�ZLWK�HDFK�KHDWHU�VWDJH��

(� )UDPHV���*DOYDQL]HG�VWHHO�FKDQQHO�IUDPH��PLQLPXP�������LQFK�WKLFN�IRU�IODQJHG�PRXQWLQJ��

)� &RQWURO� 3DQHO�� � 8QLW� PRXQWHG� 6&5� SDFNDJH� ZLWK� GLVFRQQHFWLQJ� PHDQV� DQG� RYHUFXUUHQW�
SURWHFWLRQ���,QFOXGH�WKH�IROORZLQJ�FRQWUROV��

�� 7LPH�GHOD\�UHOD\��
�� 3LORW�OLJKWV��
�� $LUIORZ�SURYLQJ�VZLWFK��

*� 5HIHU�WR�'LYLVLRQ����6HFWLRQ��,QVWUXPHQWDWLRQ�DQG�&RQWURO�IRU�+9$&��IRU�WKHUPRVWDW��

3$57�����(;(&87,21�

��� ,167$//$7,21�

$� ,QVWDOO�FRLOV�OHYHO�DQG�SOXPE��

%� ,QVWDOO� FRLOV� LQ� PHWDO� GXFWV� DQG� FDVLQJV� FRQVWUXFWHG� DFFRUGLQJ� WR� 60$&1$
V� �+9$&� 'XFW�
&RQVWUXFWLRQ�6WDQGDUGV��0HWDO�DQG�)OH[LEOH���
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&� 6WUDLJKWHQ�EHQW�ILQV�RQ�DLU�FRLOV��

'� &OHDQ�FRLOV�XVLQJ�PDWHULDOV�DQG�PHWKRGV�UHFRPPHQGHG�LQ�ZULWLQJ�E\�PDQXIDFWXUHUV��DQG�FOHDQ�
LQVLGH�RI�FDVLQJV�DQG�HQFORVXUHV�WR�UHPRYH�GXVW�DQG�GHEULV��

(� 3LSLQJ�LQVWDOODWLRQ�UHTXLUHPHQWV�DUH�VSHFLILHG�LQ�RWKHU�'LYLVLRQ����6HFWLRQV���'UDZLQJV�LQGLFDWH�
JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ��ILWWLQJV��DQG�VSHFLDOWLHV��

)� ,QVWDOO�SLSLQJ�DGMDFHQW�WR�FRLOV�WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

*� &RQQHFW�ZDWHU�SLSLQJ�ZLWK�XQLRQV�DQG�VKXWRII�YDOYHV�WR�DOORZ�FRLOV�WR�EH�GLVFRQQHFWHG�ZLWKRXW�
GUDLQLQJ� SLSLQJ�� � &RQWURO� YDOYHV� DUH� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �,QVWUXPHQWDWLRQ� DQG�
&RQWURO�IRU�+9$&��DQG�RWKHU�SLSLQJ�VSHFLDOWLHV�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��+\GURQLF�
3LSLQJ���

+� *URXQG� HTXLSPHQW� DFFRUGLQJ� WR� 'LYLVLRQ���� 6HFWLRQ� �*URXQGLQJ� DQG� %RQGLQJ� IRU� (OHFWULFDO�
6\VWHPV���

,� &RQQHFW�ZLULQJ� DFFRUGLQJ� WR�'LYLVLRQ����6HFWLRQ� �/RZ�9ROWDJH�(OHFWULFDO� 3RZHU�&RQGXFWRUV�
DQG�&DEOHV���

��� ),(/'�48$/,7<�&21752/�

$� 3HUIRUP�WKH�IROORZLQJ�ILHOG�WHVWV�DQG�LQVSHFWLRQV�DQG�SUHSDUH�WHVW�UHSRUWV��

�� 2SHUDWLRQDO�7HVW�� �$IWHU� HOHFWULFDO� FLUFXLWU\� KDV�EHHQ�HQHUJL]HG��RSHUDWH� HOHFWULF� FRLOV� WR�
FRQILUP�SURSHU�XQLW�RSHUDWLRQ��

�� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�
HTXLSPHQW��

(1'�2)�6(&7,21��������
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6(&7,21����������)$1�&2,/�81,7�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� :KHUH� LWHPV�RI� WKH�*HQHUDO�&RQGLWLRQV�DUH�UHSHDWHG� LQ� WKLV�6HFWLRQ�RI� WKH�6SHFLILFDWLRQV�� LW�LV�
LQWHQGHG�WR�TXDOLI\�RU�WR�FDOO�SDUWLFXODU�DWWHQWLRQ�WR�WKHP��LW�LV�QRW�LQWHQGHG�WKDW�DQ\�RWKHU�SDUWV�
RI�WKH�*HQHUDO�&RQGLWLRQV�VKDOO�EH�DVVXPHG�WR�EH�RPLWWHG�LI�QRW�UHSHDWHG�KHUHLQ��

��� 6800$5<�

$� 7KLV�6HFWLRQ�LQFOXGHV�IDQ�FRLO�XQLWV�DQG�DFFHVVRULHV��

��� $&7,21�68%0,77$/6�

$� 3URGXFW� 'DWD�� � ,QFOXGH� UDWHG� FDSDFLWLHV�� RSHUDWLQJ� FKDUDFWHULVWLFV�� IXUQLVKHG� VSHFLDOWLHV�� DQG�
DFFHVVRULHV��

%� 6KRS�'UDZLQJV���'HWDLO�HTXLSPHQW�DVVHPEOLHV�DQG�LQGLFDWH�GLPHQVLRQV��ZHLJKWV��ORDGV��UHTXLUHG�
FOHDUDQFHV�� PHWKRG� RI� ILHOG� DVVHPEO\�� FRPSRQHQWV�� DQG� ORFDWLRQ� DQG� VL]H� RI� HDFK� ILHOG�
FRQQHFWLRQ��

�� :LULQJ�'LDJUDPV���3RZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

��� ,1)250$7,21$/�68%0,77$/6�

$� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�PDLQWHQDQFH�GDWD��

��� 6<67(0�'(6&5,37,21�

$� 2XWGRRU��PRXQWHG�� DLU�FRROHG�� VSOLW�V\VWHP� KHDW� SXPS� XQLW� VXLWDEOH� IRU� JURXQG� RU� URRIWRS�
LQVWDOODWLRQ��8QLW� FRQVLVWV� RI� D� KHUPHWLF� FRPSUHVVRU�� DQ� DLU��FRROHG� FRLO�� IRUZDUG�VZHSW� EODGH�
SURSHOOHU��W\SH� FRQGHQVHU� IDQ�� DQG� D� FRQWURO� ER[�� 8QLW� ZLOO� GLVFKDUJH� VXSSO\� DLU� XSZDUG� DV�
VKRZQ� RQ� FRQWUDFW� GUDZLQJV�� 8QLW� ZLOO� EH� XVHG� LQ� D� UHIULJHUDWLRQ� FLUFXLW� WR� PDWFK� XS� WR� D�
SDFNDJHG�IDQ�FRLO�RU�FRLO�XQLW��
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��� 48$/,7<�$6685$1&(�

x 8QLW�ZLOO�EH�UDWHG�LQ�DFFRUGDQFH�ZLWK�WKH�ODWHVW�HGLWLRQ�RI�$+5,�6WDQGDUG������
x 8QLW�ZLOO�EH�FHUWLILHG�IRU�FDSDFLW\�DQG�HIILFLHQF\��DQG�OLVWHG�LQ�WKH�ODWHVW�$+5,�GLUHFWRU\��
x 8QLW�FRQVWUXFWLRQ�ZLOO�FRPSO\�ZLWK�ODWHVW�HGLWLRQ�RI�$6+5$(�DQG�ZLWK�1(&��
x 8QLW�ZLOO�EH�FRQVWUXFWHG�LQ�DFFRUGDQFH�ZLWK�8/�VWDQGDUGV�DQG�ZLOO�FDUU\�WKH�8/�ODEHO�RI�

DSSURYDO��8QLW�ZLOO�KDYH�&�8/�DSSURYDO��
x 8QLW� FDELQHW� ZLOO� EH� FDSDEOH� RI� ZLWKVWDQGLQJ� )HGHUDO� 7HVW� 0HWKRG� 6WDQGDUG� 1R�� ����

�0HWKRG�����������KU�VDOW�VSUD\�WHVW��
x $LU�FRROHG�FRQGHQVHU�FRLOV�DUH�SUHVVXUH�WHVWHG�DQG�WKH�RXWGRRU�XQLWV�DUH�OHDN�WHVWHG��
x 8QLW�FRQVWUXFWHG�LQ�,62�����DSSURYHG�IDFLOLW\��

���� '(/,9(5<��6725$*(�$1'�+$1'/,1*�

$�� 8QLW�ZLOO�EH�VKLSSHG�DV�VLQJOH�SDFNDJH�RQO\�DQG� LV�VWRUHG�DQG�KDQGOHG�SHU�XQLW�PDQXIDFWXUHU¶V�
UHFRPPHQGDWLRQV��

���� :$55$17<�

$�� 3URYLGH�IXOO���\HDU�ZDUUDQW\����\HDU�FRQGHQVHU�FRLO�DQG�FRPSUHVVRU�ZDUUDQW\��

3$57�����352'8&76�

��� (48,30(17�

$� )DFWRU\�DVVHPEOHG��VLQJOH�SLHFH��DLU�FRROHG�KHDW�SXPS�XQLW��&RQWDLQHG�ZLWKLQ�WKH�XQLW�HQFORVXUH�
LV� DOO� IDFWRU\� ZLULQJ�� SLSLQJ�� FRQWUROV�� FRPSUHVVRU�� UHIULJHUDQW� FKDUJH� 3XURQU� �5����$��� DQG�
VSHFLDO�IHDWXUHV�UHTXLUHG�SULRU�WR�ILHOG�VWDUW�XS��

%� 8QLW�&DELQHW�

x 8QLW� FDELQHW� ZLOO� EH� FRQVWUXFWHG� RI� JDOYDQL]HG� VWHHO�� ERQGHUL]HG�� DQG� FRDWHG� ZLWK� D�
SRZGHU�FRDW�SDLQW��

&� )DQV�

x &RQGHQVHU�IDQ�ZLOO�EH�GLUHFW�GULYH�SURSHOOHU�W\SH��GLVFKDUJLQJ�DLU�XSZDUG��

x &RQGHQVHU�IDQ�PRWRUV�ZLOO�EH� WRWDOO\�HQFORVHG����SKDVH� W\SH�ZLWK�FODVV�%�LQVXODWLRQ�DQG�
SHUPDQHQWO\�OXEULFDWHG��

x 6KDIWV�ZLOO�EH�FRUURVLRQ�UHVLVWDQW��

x )DQ�EODGHV�ZLOO�EH�VWDWLFDOO\�DQG�G\QDPLFDOO\�EDODQFHG��

x &RQGHQVHU�IDQ�RSHQLQJV�ZLOO�EH�HTXLSSHG�ZLWK�VWHHO�ZLUH�VDIHW\�JXDUGV��

'� &RPSUHVVRU�

x &RPSUHVVRU�ZLOO�EH�KHUPHWLFDOO\�VHDOHG��
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x &RPSUHVVRU�ZLOO�EH�PRXQWHG�RQ�UXEEHU�YLEUDWLRQ�LVRODWRUV��

x &RPSUHVVRU�ZLOO�EH�FRYHUHG�ZLWK�D�VRXQG�DEVRUELQJ�EODQNHW��

(� &RQGHQVHU�&RLO�

x &RQGHQVHU�FRLO�ZLOO�EH�DLU�FRROHG��

x &RLO�ZLOO� EH� FRQVWUXFWHG� RI� DOXPLQXP� ILQV�PHFKDQLFDOO\� ERQGHG� WR� FRSSHU� WXEHV�ZKLFK�
DUH�WKHQ�FOHDQHG��GHK\GUDWHG��DQG�VHDOHG��

)� 5HIULJHUDWLRQ�&RPSRQHQWV�

x 5HIULJHUDWLRQ� FLUFXLW� FRPSRQHQWV� ZLOO� LQFOXGH� OLTXLG²OLQH� VKXWRII� YDOYH� ZLWK� VZHDW�
FRQQHFWLRQV�� YDSRU�OLQH� VKXWRII�YDOYH�ZLWK� VZHDW� FRQQHFWLRQV�� V\VWHP� FKDUJH� RI� 3XURQU�
�5����$��UHIULJHUDQW��32(�FRPSUHVVRU�RLO��DFFXPXODWRU��DQG�UHYHUVLQJ�YDOYH��

x 8QLW�ZLOO� EH� HTXLSSHG�ZLWK�KLJK�SUHVVXUH� VZLWFK�� VXFWLRQ�SUHVVXUH� WUDQVGXFHU�� DQG� ILOWHU�
GULHU�IRU�3XURQ�UHILJHUDQW��

*� (OHFWULFDO�5HTXLUHPHQWV�

x 8QLW�HOHFWULFDO�SRZHU�ZLOO�EH�VLQJOH�SRLQW�FRQQHFWLRQ��

x &RQWURO�FLUFXLW�ZLOO�EH���Y��

+� 6SHFLDO�)HDWXUHV�

x 5HIHU� WR� VHFWLRQ� RI� WKLV� OLWHUDWXUH� LGHQWLI\LQJ� DFFHVVRULHV� DQG� GHVFULSWLRQV� IRU� VSHFLILF�
IHDWXUHV�DQG�DYDLODEOH�HQKDQFHPHQWV��

x ,QILQLW\�FRQWURO�ZLWK�DSSURSULDWH�VRIWZDUH�YHUVLRQ�LV�UHTXLUHG�IRU�IXOO�IHDWXUHG�RSHUDWLRQ��

3$57���±�(;(&87,21�

���� *(1(5$/�

$�� 6<67(0�'(6&5,37,21�

��� 'UDIW�,QGXFHU�0RWRU�

)XUQLVK�D���ZD\�PXOWLSRLVH�JDV�ILUHG�FRQGHQVLQJ�IXUQDFH�IRU�XVH�ZLWK�QDWXUDO�JDV��IXUQLVK�
H[WHUQDO� PHGLD� FDELQHW� IRU� XVH� ZLWK� DFFHVVRU\� PHGLD� ILOWHU� RU� VWDQGDUG� ILOWHU�� � 'UDIW�
LQGXFHU�PRWRU�VKDOO�EH�VLQJOH�VSHHG�36&�GHVLJQ��

��� 3ULPDU\�+HDW�([FKDQJHUV�

3ULPDU\�KHDW�H[FKDQJHUV�VKDOO�EH���3DVV�FRUURVLRQ�UHVLVWDQW�DOXPLQL]HG�VWHHO�RI�IROG�DQG�
FULPS�VHFWLRQDO�GHVLJQ�DQG�DSSOLHG�RSHUDWLQJ�XQGHU�QHJDWLYH�SUHVVXUH��

��� 6HFRQGDU\�+HDW�([FKDQJHUV�

6HFRQGDU\� KHDW� H[FKDQJHUV� VKDOO� EH� RI� D� VWDLQOHVV� VWHHO� IORZ�WKURXJK� RI� ILQ� DQG� WXEH�
GHVLJQ�DQG�DSSOLHG�RSHUDWLQJ�XQGHU�QHJDWLYH�SUHVVXUH��

�
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��� &RQWUROV�

&RQWUROV�VKDOO�LQFOXGH�D�PLFUR�SURFHVVRU�EDVHG�LQWHJUDWHG�HOHFWURQLF�FRQWURO�ERDUG�ZLWK�DW�
OHDVW����VHUYLFH�WURXEOHVKRRWLQJ�FRGHV�GLVSOD\HG�YLD�GLDJQRVWLF�IODVKLQJ�/('�OLJKW�RQ�WKH�
FRQWURO��D�VHOI�WHVW�IHDWXUH�WKDW�FKHFNV�DOO�PDMRU�IXQFWLRQV�RI�WKH�IXUQDFH�DQG�D�UHSODFHDEOH�
DXWRPRWLYH�W\SH�FLUFXLW�SURWHFWLRQ�IXVH���0XOWLSOH�RSHUDWLRQDO�VHWWLQJV�DYDLODEOH��LQFOXGLQJ�
EORZHU�VSHHGV�IRU�KLJK�KHDW��ORZ�FRROLQJ��KLJK�FRROLQJ�DQG�FRQWLQXRXV�IDQ���&RQWLQXRXV�
IDQ� VSHHG�PD\� EH� DGMXVWHG� IURP� WKH� WKHUPRVWDW�� � )HDWXUHV� ZLOO� DOVR� LQFOXGH� WHPSRUDU\�
UHGXFHG� DLUIORZ� LQ� WKH� FRROLQJ�PRGH� IRU� LPSURYHG� GHKXPLGLILFDWLRQ� ZKHQ� D� 73�35+�
HGJH��LV�VHOHFWHG�DV�WKH�WKHUPRVWDW��

��� 48$/,7<�$6685$1&(�

$� 8QLW� ZLOO� EH� GHVLJQHG�� WHVWHG� DQG� FRQVWUXFWHG� WR� WKH� FXUUHQW� $16,� =� ������&6$� ���� GHVLJQ�
VWDQGDUG�IRU�JDV�ILUHG�FHQWUDO�IXUQDFHV���8QLW�ZLOO�EH�WKLUG�SDUW\�FHUWLILHG�E\�&6$�WR�WKH�FXUUHQW�
$16,�=�������&6$�����GHVLJQ�VWDQGDUG�IRU�JDV�ILUHG�FHQWUDO�IXUQDFHV���8QLW�ZLOO�FDUU\�WKH�&6$�
%OXH�6WDU��DQG�%OXH�)ODPH��ODEHOV���8QLW�HIILFLHQF\�WHVWLQJ�ZLOO�EH�SHUIRUPHG�SHU�WKH�FXUUHQW�
'2(� WHVW� SURFHGXUH� DV� OLVWHG� LQ� WKH� )HGHUDO�5HJLVWHU�� �8QLW�ZLOO� EH� FHUWLILHG� IRU� FDSDFLW\� DQG�
HIILFLHQF\�DQG� OLVWHG�LQ� WKH� ODWHVW�$+5,�&RQVXPHU¶V�'LUHFWRU\�RI�&HUWLILHG�(IILFLHQF\�5DWLQJV���
8QLW�ZLOO�FDUU\�WKH�FXUUHQW�)HGHUDO�7UDGH�&RPPLVVLRQ�(QHUJ\�*XLGH�HIILFLHQF\�ODEHO��

��� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$� 8QLW�ZLOO�EH�VKLSSHG�DV�VLQJOH�SDFNDJH�RQO\�DQG� LV�VWRUHG�DQG�KDQGOHG�SHU�XQLW�PDQXIDFWXUHU¶V�
UHFRPPHQGDWLRQV��

��� :$55$17<�

$� 3URYLGH�IXOO���\HDU�KHDW�H[FKDQJHU�ZDUUDQW\��

��� (48,30(17�

%ORZHU�:KHHO�DQG�(&0�%ORZHU�0RWRU�

*DOYDQL]HG�EORZHU�ZKHHO�VKDOO�EH�FHQWULIXJDO�W\SH���VWDWLFDOO\�DQG�G\QDPLFDOO\�EDODQFHG���%ORZHU�
PRWRU�RI�(&0�W\SH�VKDOO�EH�SHUPDQHQWO\�OXEULFDWHG�ZLWK�VHDOHG�EDOO�EHDULQJV��DQG�KDYH�PXOWLSOH�
VSHHGV�IURP����������530�RSHUDWLQJ�RQO\�ZKHQ����9$&�PRWRU�LQSXWV�DUH�SURYLGHG���%ORZHU�
PRWRU�VKDOO�EH�GLUHFW�GULYH�DQG�VRIW�PRXQWHG�WR�WKH�EORZHU�KRXVLQJ�WR�UHGXFH��

(OHFWULFDO�VXSSO\�VKDOO�EH�����YROWV�����+]��VLQJOH�SKDVH��QRPLQDO���

)LOWHUV�

)XUQDFH�VKDOO�KDYH�UHXVDEOH�W\SH�ILOWHUV��

&DVLQJ�

&DVLQJ�VKDOO�EH�RI������LQ��WKLFNQHVV�PLQLPXP��SUH�SDLQWHG�VWHHO��
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6SHFLDO�)HDWXUHV�

5HIHU�WR�VHFWLRQ�RI�WKH�SURGXFW�GDWD�LGHQWLI\LQJ�DFFHVVRULHV�DQG�GHVFULSWLRQV�IRU�VSHFLILF�IHDWXUHV�
DQG�DYDLODEOH�HQKDQFHPHQWV��

(1'�2)�6(&7,21��������



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

GENERAL PROVISIONS FOR ELECTRICAL WORK 260000 - 1 
 

SECTION 260000 - GENERAL PROVISIONS FOR ELECTRICAL WORK 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. This Section is coordinate with and complementary to the General Conditions and 
Supplementary General Conditions of the work, wherever applicable to Mechanical and 
Electrical Work. 

B. Drawing and General Provision of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections. 

C. Drawings are diagrammatic and are a graphic representation of contract requirements to 
the best available standards at the scale required.  Sizes and locations of equipment are 
shown to scale where possible, but may be distorted for clarity on the Drawings.  Final 
locations of outlets and equipment shall be as shown in enlarged details or as approved 
by the Architect or his representative. 

D. Light and power and system riser diagrams and schematic diagrams generally indicate 
equipment connections to be used for various systems.  System conduit and wiring shall 
be as required for actual systems installed on this project.  Provide all work shown on 
diagrams whether or not it is duplicated on the plans. 

1.2 SCOPE OF WORK 

A. The Specifications and the accompanying Drawings are intended to secure the provisions 
of all material, labor, equipment, and services necessary to install complete, test, and 
make ready for operation the Electrical Systems in accordance with the Specifications 
and Drawings.  All systems shall be complete with necessary appurtenances and minor 
auxiliaries, including pull boxes, offsets to clear interferences, and supports which are not 
shown but are needed to make each system complete in every respect.  All work 
described in the Specifications and not shown on the Drawings, or vice versa, shall be 
furnished in complete working order.  If mention has been omitted of any item of work or 
material necessary for completion of the system, then such items must be and are hereby 
included.  The work includes but is not limited to the following: 

  1. Raceways and installation components. 

2. Wire and Cable. 

3. Seismic restraints for electrical equipment (earthquake bracing). 

4. Panelboards - Lighting and Distribution. 

5. Fuses. 
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6. Safety and disconnect switches. 

7. Service and Distribution equipment. 

8. Coordination and Provision of Utility Electrical Service Requirements for 
Complete Installation. 

9. Motor controllers. 

10. Manual motor starters. 

11. Control equipment. 

12. Emergency generator. 

13. Automatic transfer switches. 

14. Control and alarm wiring system. 

15. Grounding system. 

16. Lighting fixtures. 

17. Site lighting. 

18. Telephone and communication conduit systems. 

19. Heating cable and controllers. 

20. Security system. 

21. Access central system. 

22. Electrical provisions for fire and life safety. 

23. Fire alarm system. 

25. Testing. 

26. Demolition. 

27. Furnishing of access doors. 

28. Furnishing and setting of all sleeves through the floors, roof, and walls where 
required, including waterproofing and fireproof sealing and cap flashing. 

29. Excavation and backfill  (Excavation in rock shall be included). 

30. All concrete work for pads (including housekeeping pads), bases for outdoor 
lighting fixtures, and conduit envelopment. 
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31. Hardware, such as inserts, bolts, etc., associated with concrete pads. 

32. Cutting, drilling and boring associated with electrical work. 

33. Prime painting, where required for electrical equipment and installation. 

34. Removal of existing electrical work in accordance with Architectural Demolition 
Scheme or as directed and required.  Restoration of electrical service in affected 
adjoining areas which are to continue to function. 

35. Provisions for temporary light and power. 

36. Final connection of all equipment unless otherwise noted. 

1.3 QUALITY ASSURANCE AND STANDARDS 

A. The complete installation shall be in accordance with the applicable requirements and 
standards of National Electrical Manufacturers Association (NEMA), National Fire 
Protection Association (NFPA), Local Inspection Agency, along with state and local 
municipal codes and all applicable codes and authorities having jurisdiction.  Any items 
or requirements noted in the Specifications or on Drawings which conflict with these 
shall be referred to the Architect for decision.  All work necessary to comply with these 
requirements shall be performed by the Contractor at no extra cost to the Owner. 

B. All electrical equipment, materials, and appliances shall have the listing of Underwriter's 
Laboratories, Inc., and shall bear labels attesting to UL listing. 

1.4 SUBMITTALS  

A. Refer to Section 013300 ± Submittal Procedures 

B. The Contractor shall submit shop drawings with such promptness as to cause no delay in 
his own work or that of another contractor. 

C. Submit shop drawings complete in every detail for items as described in the contract 
documents, or as may be required by the Architect. 

D. Submit shop drawings as indicated in subsequent Sections of this Specification. 

1.5 EXAMINATION OF EXISTING CONDITIONS ON PREMISES 

A. Before submitting his bid, this Contractor shall visit the site of the work and shall 
thoroughly familiarize himself with the observable existing conditions affecting the work. 
 By the act of submitting a bid, the Contractor shall be deemed to have made such an 
examination and to have accepted such conditions and to have made allowance therefore 
in preparing his bid.  No additional compensation will be granted on account of extra 
work made necessary by the Contractor's failure to investigate such existing conditions.  
Verify all grades, elevations, dimensions and clearances at the site. 
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B. Existing conditions, equipment, material, and sizes are shown for reference only.  Verify 
existing conditions and bring any discrepancies to Architect's attention in writing prior to 
submission of bid. 

1.6 REMOVAL AND RELOCATION OF EXISTING WORK 

A. Disconnect, remove and/or relocate electrical material, equipment, devices, components, 
and other work noted and required by demolition or alterations in existing construction. 

B. Provide new material and equipment required for relocated equipment. 

C. Remove conductors from existing raceways to be rewired.  Clean raceways as required 
prior to rewiring. 

D. Tape both ends of abandoned conductors, and cap outlets and abandoned raceways. 

E. Cut and cap abandoned floor raceways flush with concrete floor or behind walls and 
ceilings. 

F. Dispose of removed raceways and wiring.  Turn over removed electrical equipment to 
Owner or dispose of as directed. 

G. All electrical work in adjoining areas, whether indicated on the Drawings or not, which is 
to continue to function but is affected by demolition work shall be reconnected and 
restored to present function as part of the electrical system of the building. 

H. Connect new work to existing work in a neat and acceptable manner, with minimum 
interference to existing facilities. 

I. Maintain continuous operation of existing facilities affected by the work. 

J. Alarm and emergency systems shall be interrupted only with the written consent of the 
Owner. 

K. Temporary shutdowns, when required, shall be made only with written consent of Owner 
at times not to interfere with normal operations. 

L. Where indicated on the Drawings or required by alteration scheme, the Contractor shall 
remove all electrical outlets, switches, and other devices, complete with associated 
wiring, conduit, etc., from partitions, walls, and floors that are to be removed.  When the 
removal of these makes dead electrical wiring that is to remain, Contractor shall install 
junction boxes or other devices necessary to make the circuits affected continuous and 
ready for operation.  Otherwise, wiring shall be removed back to the nearest electrical 
outlet box that is to remain, or to the panelboard. 

M. All raceways, which become exposed beyond finished surfaces because of the alteration 
work, shall be removed and rerouted behind finished surfaces. 

N. Wiring that is to be removed as a result of demolition work but is required to continue to 
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function, shall be interrupted at convenient locations, rerouted (new wiring and conduits) 
and reconnected.  New materials shall be equivalent to existing ones in all respects, 
conductor ampacity, conduit size, etc. 

1.7 COORDINATION OF WORK WITH OTHER TRADES 

A. The work of this Section shall be coordinated with the work of all other Contracts, the 
Utility Companies, Power and Telephone.  It shall be so arranged that there will be no 
delay in the proper installation and completion of all work. 

B. Examine all Architectural, Structural, Heating, Ventilating and Air Conditioning, 
Sprinkler and Plumbing Drawings relating to this Project, and verify all governing 
conditions at the site and become fully informed as to the extent and character of the 
work required and its relation to other work in the building.  No consideration will be 
granted for any alleged misunderstanding of the materials to be furnished for work to be 
done. 

C. Scaled and figured dimensions with respect to the items are approximate only; sizes of 
equipment have been taken from typical equipment items of the class indicated.  Before 
proceeding with work, the Contractor shall carefully check all dimensions and sizes and 
shall assume full responsibility for the fitting-in of equipment and materials to the 
building and to meet architectural and structural conditions. 

D. Coordinate work with other disciplines.  Confer with other contractors whose work might 
affect this installation; and arrange all parts of this work and equipment in proper relation 
to the work and equipment of others, with the building construction and with architectural 
finish so that this work will harmonize in service, appearance, and function. 

E. Examine all work prepared by others to receive the work of this Section and report any 
defects affecting installation to the General Contractor for correction.  Commencement of 
work will be construed as complete acceptance of preparatory work by others. 

F. Exposed piping shall be installed to provide the maximum amount of headroom but in no 
case shall piping be installed less than seven feet six inches clear (7'-6") above the 
finished floor.  Piping installed in areas where hung ceilings or other furred spaces are 
indicated shall be installed concealed. 

G. The Contractor is referred to the Architectural Drawings for locations and types of hung 
ceilings and furred spaces. 

H. Verify locations of all electrical equipment with Architectural Drawings, interior details, 
elevations and finishes.  In centering devices and locating boxes and outlets, allow for 
pipes, ducts, trim, paneling, hung ceilings and the like, and correct any inaccuracy that 
may result.  Failure to do so shall result in the contractor relocating equipment with no 
expense to Owner. 

I. The Electrical Contractor shall coordinate all ceiling work with Ceiling Contractor and 
shall determine ceiling type prior to the purchasing and installation of lighting fixtures, 
smoke detectors, exit lights or any other ceiling mounted electrical elements. Electrical 
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work shall also be coordinated with location of diffusers, sprinklers and other mechanical 
work. 

1.8 INSPECTION AND TESTS 

A. At the time of the final inspection and tests, all connections at the panels and all splices, 
etc., must have been completed.  All fuses must be in place and the circuits continuous 
from service switches to all receptacles, outlets, motors, etc.  Each entire wiring system 
must test free from short circuits and grounds.  When wiring systems are "megger" tested, 
the insulation resistance between conductors and between conductors and grounds, based 
on maximum load, shall not be less than that required by the National Electrical Code and 
local authorities having jurisdiction.  A written record (5 copies) of all test data shall be 
supplied to the Architect.  The tests shall cover but not be limited to the following: 

1. Primary service and distribution system. 

2. Secondary service and distribution system. 

3. Emergency equipment and distribution system. 

4. Fire alarm, sprinkler and smoke detection systems. 

5. All communications, signaling and alarm systems. 

6. 10% of all power installations and motor controls randomly selected by the 
Engineer. 

7. 10% of all light installations and circuit switching randomly selected by the 
engineer. 

8. Any part of the work called for in the Specifications and/or on the Drawings and 
as designated by the Architect or Engineer. 

B. Provide all necessary testing equipment, instruments, and skilled personnel for the tests.  
If in the opinion of the Architect, the results of such tests show that the work has not 
complied with the requirements of the Specifications or Drawings, the Contractor shall 
make all additions or changes necessary to put the system in proper working condition 
and shall pay for all expenses and for all subsequent tests which are necessary to 
determine whether the work is satisfactory.  Any additional work or subsequent tests shall 
be carried out at the convenience of the Owner prior to final payment. 

1.9 PERMITS, CERTIFICATES AND FEES 

A. Obtain and deliver a final Certificate of Approval from the applicable inspection 
authority having jurisdiction.  Make delivery to the Architect for transmittal to the Owner 
upon completion of the work and before final payment.  Pay all charges made by the 
inspection authority and include their cost in the bid. 
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B. This work shall include the procurement of and payment for all permits, certificates and 
fees for the performance of the electrical work in compliance with codes, applicable laws 
and municipal regulations including those from local utilities for services. 

1.10 PROTECTION, MAINTENANCE AND PRODUCT HANDLING OF ELECTRICAL 
EQUIPMENT 

A. Electrical equipment shall be delivered and stored at the site, properly packed and crated 
until finally installed.  Store materials in spaces as designated.  Investigate each space 
through which equipment must be moved.  If necessary, equipment shall be shipped from 
manufacturer in crated sections of size suitable for moving through restricted spaces. 

B. Provide effective protection against damage for all material and equipment during 
shipment and storage at the Project Site.  Cover all stored equipment to exclude dust and 
moisture.  Place stored conduit on dunnage with appropriate weather cover and caps on 
exposed ends. 

C. Uninstalled equipment and materials shall be adequately protected against loss or theft; 
damage caused by water, paint, fire, plaster, moisture, acids, fumes, dust or other 
environmental conditions; or physical damage; during delivery, storage, installation and 
shutdown conditions.  This Contractor shall replace any damaged or stolen material 
without extra cost to the Owner. 

D. Provide effective protection for all material and equipment against damage that may be 
caused by environmental conditions.  Do no work when conditions or temperature in area 
or moisture on materials or substrates are not in accordance with material manufacturer's 
recommend conditions for installation. 

E. This Contractor shall be responsible for the maintenance of all installed equipment and 
systems until final acceptance by the Architect and the Owner.  The operation of the 
equipment by the Owner does not constitute an acceptance of the work.  Work will be 
accepted only after the Contractor has adjusted his equipment, demonstrated that it 
fulfills the requirements of the Drawings and Specifications, and has furnished all 
required certificates. 

F. This Contractor shall guarantee in writing to the Owner that all work installed by him 
shall be free of defects in workmanship and materials and that all apparatus will develop 
the capacities and characteristics as indicated, and that, if during a period of two years 
from date of substantial completion of work by the Architect, any defects in 
workmanship, materials or performance appear, he will remedy them without any cost to 
the Owner.  Guarantee requirements shall consist of the aforementioned and other 
requirements, as established under applicable contract documents. 

G. After cabinets and boxes are installed, cover openings to prevent entrance of water and 
foreign materials.  Close conduit openings with temporary metal or plastic caps, 
including those terminated in cabinets. 

H. Protect all rough and finished floors and other finished surfaces from damage, which may 
be caused by construction materials and methods.  Protect floors with tarpaulins, chip 
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pans and oil-proof floor covering.  Protect finished surfaces from welding and cutting 
splatters with baffles and splatter blankets.  Protect finished surfaces from paint 
droppings, adhesive and other marring agents with drop cloths.  Protect other surfaces 
with appropriate protective measures. 

I. Have materials delivered to site.  Unload and store materials in designated location, and 
protect from damage.  Deliver materials to their point of installation. 

J. Deliver materials to Project site in manufacturer's original unopened containers with 
manufacturer's name and product identification clearly marked thereon. 

1.11 DELIVERY AND RECEIVING 

A. Owner-furnished equipment will be delivered, crated or otherwise packaged to the Site 
delivery point selected.  This Contractor shall accept delivery of all Owner-furnished 
items that are under his trade jurisdiction and place them in their final location. 

B. Where items cannot be immediately placed in their final position, this Contractor shall 
store and protect all Owner-furnished items until the time of their final installation.  He 
shall be responsible for the care and protection of the items until acceptance by the 
Owner. 

1.12 ACCESSIBILITY AND MEASUREMENTS 

A. All work shall be installed so as to be readily accessible for operation, maintenance and 
repair.  Minor deviations from the plans may be made to accomplish this, subject to the 
approval of the Architect. 

B. Before ordering any material or doing any work, the Contractor shall verify all 
measurements at the Building, and shall be responsible for the correctness of same as 
related to the work under this Contract. 

1.13 TEMPORARY LIGHT AND POWER 

A. Electric services for temporary light and power shall be obtained from temporary 
construction service. 

B. The Electrical Contractor shall furnish, install and maintain the temporary lighting and 
power system for all Contractors.  Provide temporary power for all construction trailers 
or as directed.  The use of electricity shall be kept to a minimum. 

C. The General Contractor will pay for all energy required by the temporary lighting and 
power system. 

D. Provide all wiring, supports, lamp sockets, receptacle sockets and any other materials, 
supplies or equipment necessary for temporary light and power system. 
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E. Ground fault protection required by OSHA for temporary receptacle circuits shall be 
accomplished by providing branch circuit panels containing ground fault protection 
circuit breakers. 

F. Provide a grounding conductor connection to each receptacle-grounding terminal.  
Minimum size branch circuit and grounding conductors shall be No. 12 AWG. 

G. Install separate stringer circuits for lighting and receptacles.  Provide 1 lamp socket and 1 
duplex receptacle (or two single receptacles) for every 400 square feet of new general 
construction area.  (Approximately 20¶ on centers).  In addition, provide one lamp socket 
and one duplex receptacle every 20¶ along the peripheral walls of the construction areas 
for temporary conditions.  Each lamp socket shall be provided with a 100-watt lamp.  
Replace burned out lamps as required for as long as the temporary lighting system is 
maintained in operation. 

H. Provide sufficient supplementary temporary lighting to permit proper execution of the 
work.  This supplementary lighting shall consist of but not be limited to the following: 

1. Construction hoist landings. 

2. Stairways and stairway landings where existing illumination is inadequate due to 
alterations or construction. 

3. Interior rooms not covered with general construction area lighting. 

I. Keep the temporary lighting and power system operational commencing 15 minutes 
before the established starting time of that trade which starts work earliest in the morning 
and ending 15 minutes after the established quitting time of that trade which stops work 
latest in the evening.  This applies to all weekdays, Monday through Friday inclusive, 
which are established as regular working days for any trade engaged in the work, and 
shall continue until Final Acceptance of the work or until these services are ordered 
terminated by the Owner or the Owner's Representative. 

1.14 NAMES AND TRADE NAMES 

A. Where trade and manufacturers' names are specified or indicated on the Drawings, they 
are intended to indicate the standard of material or articles required.  This shall not 
remove the responsibility of the Contractor from verifying the equipment's compliance 
with all rules and regulations governing the use of such equipment.  No purchase of any 
equipment shall be done without written authorization if such equipment will not abide 
with all rules and regulations covering its intended use. 

1.15 MATERIAL AND WORKMANSHIP 

A. All material shall be new and of the best quality and shall have the Underwriters 
Laboratories label attached.  The Label shall be of the type for the intended application.  
The work throughout shall be executed in the best and most thorough manner under the 
direction of, and to the satisfaction of the Architect, who will interpret the meaning of the 
Drawings and Specifications.  The Architect shall have the power to reject any work and 
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materials, which, in his opinion, is not in full accordance therewith. 

B. If, after installation, operation of the equipment proves to be unsatisfactory to the Owner 
by reason of defects, errors or omissions, the Owner reserves the right to operate 
equipment until it can be removed from service for correction by Contractor.  Contractor 
shall pay for damages to work of other trades caused by this defective equipment and its 
replacement. 

1.16 OPERATING INSTRUCTIONS (SYSTEMS AND EQUIPMENT FURNISHED UNDER 
ELECTRICAL WORK) 

A. Two months prior to the completion of all work and the final inspection of the installation 
by the Owner, 5 copies of a complete Instruction Manual, bound in booklet form and 
suitably indexed, shall be submitted to the Architect for approval.  All written material 
contained in the Manual shall be typewritten or printed and in accordance with Section 
017823 ³OSeUaWiRQ aQd MaiQWeQaQce DaWa´. 

B. The Manual shall contain the following items: 

1. Table of Contents 

2. Introduction - Explanation of manual and its use. 

3. Description of system or equipment. 

a. Complete schematic drawings of all systems. 

b. Functional and sequential description of all systems. 

4. Systems operation: 

a. Operation procedures. 

b. All posted instruction charts. 

5. Maintenance: 

a. Systems trouble-shooting charts. 

b. Procedures for checking out functions. 

c. Recommended list of spare parts. 

6. Listing of Manufacturers. 

7. Manufacturer's Data (where multiple model, type and size listings are included, 
clearly and conspicuously indicate those that are pertinent to this installation): 

a. Description - literature, drawings, illustrations, certified performance 
charts, technical data, etc. 
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b. Operation. 

c. Maintenance - including complete trouble-shooting charts. 

d. Parts list. 

e. Names, addresses and telephone numbers of recommended repair and 
service companies. 

f. Guarantee data. 

PART 2 - (NOT USED) 

PART 3 - (NOT USED) 

END OF SECTION 260000 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes:  Grounding systems and equipment. 

B. Section includes grounding systems and equipment, plus the following special applications: 

1. Overhead-line grounding. 
2. Underground distribution grounding. 
3. Ground bonding common with lightning protection system. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article, including the following: 

1. Ground rods. 
2. Ground rings. 
3. Grounding arrangements and connections for separately derived systems. 
4. Grounding for sensitive electronic equipment. 

B. Qualification Data:  For qualified testing agency and testing agency's field supervisor. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For grounding to include in emergency, operation, and 
maintenance manuals. In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 

1. Instructions for periodic testing and inspection of grounding features based on 
NFPA 70B. 
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a. Tests shall determine if ground-resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if values 
do not. 

b. Include recommended testing intervals. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Bare Grounding Conductor and Conductor Protector for Wood Poles: 

1. No. 4 AWG minimum, soft-drawn copper. 
2. Conductor Protector:  Half-round PVC or wood molding; if wood, use pressure-treated 

fir, cypress, or cedar. 

D. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross 
section, with 9/32-inch holes spaced 1-1/8 inches apart.  Stand-off insulators for mounting shall 
comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested at 5000 V. 
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2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch in diameter by 10 feet in length. 

B. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged with 
nonhazardous electrolytic chemical salts. 

1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches long. 
2. Backfill Material:  Electrode manufacturer's recommended material. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum. 

1. Bury at least 24 inches below grade. 
2. Duct-Bank Grounding Conductor:  Bury 12 inches above duct bank when indicated as 

part of duct-bank installation. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two 
bands of yellow. 

D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated. 
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1. Install bus on insulated spacers 2 inches minimum from wall, 6 inches above finished 
floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 
of doorway, and down to specified height above floor; connect to horizontal bus. 

E. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches will extend above finished floor.  If necessary, 
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper 
conductor from ground rod into manhole through a waterproof sleeve in manhole wall.  Protect 
ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete.  
Seal floor opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 
ground rod or grounding conductor.  Make connections with No. 4 AWG minimum, stranded, 
hard-drawn copper bonding conductor.  Train conductors level or plumb around corners and 
fasten to manhole walls.  Connect to cable armor and cable shields according to written 
instructions by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring around the 
pad.  Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes.  Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding 
terminals.  Bury ground ring not less than 6 inches from the foundation. 

3.3 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
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5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment 
grounding conductor in branch-circuit runs from equipment-area power panels and 
power-distribution units. 

10. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment. 

C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to 
air duct and connected metallic piping. 

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond 
conductor to heater units, piping, connected equipment, and components. 

E. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 

F. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose.  Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 

G. Signal and Communication Equipment:  In addition to grounding and bonding required by 
NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-
STD-607-A. 

1. For telephone, alarm, voice and data, and other communication equipment, provide 
No. 4 AWG minimum insulated grounding conductor in raceway from grounding 
electrode system to each service location, terminal cabinet, wiring closet, and central 
equipment location. 

2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 
conductor on a 1/4-by-4-by-12-inch grounding bus. 

3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

H. Metal and Wood Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a 
separate insulated equipment grounding conductor in addition to grounding conductor installed 
with branch-circuit conductors. 
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3.4 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system.  Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to electrical 
service grounding electrode.  Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

C. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating if 
any. 

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are 
specified in Division 26 Section "Underground Ducts and Raceways for Electrical Systems," 
and shall be at least 12 inches deep, with cover. 

1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well flush 
with finished grade or floor. 

E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange.  Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting.  Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector. 
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3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

G. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond 
across flexible duct connections to achieve continuity. 

H. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet apart. 

I. Ground Ring:  Install a grounding conductor, electrically connected to each building structure 
ground rod and to each steel column, extending around the perimeter of building. 

1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps 
to building steel. 

2. Bury ground ring not less than 24 inches from building's foundation. 

J. Under Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70; use 
a minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG. 

1. If concrete foundation is less than 20 feet long, coil excess conductor within base of 
foundation. 

2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor 
bolts.  Extend grounding conductor below grade and connect to building's grounding grid 
or to grounding electrode external to concrete. 

3.5 LABELING 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article 
for instruction signs.  The label or its text shall be green. 

B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the 
grounding electrode conductor where exposed. 

1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager." 

3.6 FIELD QUALITY CONTROL 

A. Testing AgencyEngage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 
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D. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, at ground test 
wells, and at individual ground rods.  Make tests at ground rods before any conductors 
are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, 
and key to the record of tests and observations.  Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results. 

E. Grounding system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

G. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohm(s). 
5. Substations and Pad-Mounted Equipment:  5 ohms. 
6. Manhole Grounds:  10 ohms. 

H. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

B. Related Sections include the following: 

1. Division 26 Section "Vibration and Seismic Controls for Electrical Systems" for products 
and installation requirements necessary for compliance with seismic criteria. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 
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1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
2. Nonmetallic slotted support systems. 

B. Shop Drawings:  Show fabrication and installation details and include calculations for the 
following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Nonmetallic slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

B. Comply with NFPA 70. 

1.8 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 3 
 

d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 
h. Or approved equal. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4. 

4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-
4. 

5. Channel Dimensions:  Selected for applicable load criteria. 

B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with 9/16-inch diameter holes at a maximum of 8 inches o.c., in at least 1 
surface. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. Fabco Plastics Wholesale Limited. 
d. Seasafe, Inc. 
e. Or approved equal. 

2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for 
use with those items. 

3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may 
be stainless steel. 

4. Rated Strength:  Selected to suit applicable load criteria. 

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 
cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 
as required to suit individual conductors or cables supported.  Body shall be malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 
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1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 
5) Or approved equal. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities appropriate 
for supported loads and building materials in which used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 
6) Or approved equal. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates. 
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PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in 
diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted [or 
other ]support system, sized so capacity can be increased by at least 25 percent in future without 
exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 
RMC may be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches thick. 

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
7. To Light Steel:  Sheet metal screws. 
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8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 
panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in 
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters 
from edge of the base. 

B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and 
placement requirements are specified in Division 03 Section "Cast-in-Place Concrete." 

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm). 

B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal. 
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C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� 0HWDO�FRQGXLWV��WXELQJ��DQG�ILWWLQJV��
�� 1RQPHWDO�FRQGXLWV��WXELQJ��DQG�ILWWLQJV��
�� 0HWDO�ZLUHZD\V�DQG�DX[LOLDU\�JXWWHUV��
�� %R[HV��HQFORVXUHV��DQG�FDELQHWV��

%� 5HODWHG�5HTXLUHPHQWV��

�� 'LYLVLRQ���� 6HFWLRQ� �8QGHUJURXQG� 'XFWV� DQG� 5DFHZD\V� IRU� (OHFWULFDO� 6\VWHPV�� IRU�
H[WHULRU�GXFWEDQNV��PDQKROHV��DQG�XQGHUJURXQG�XWLOLW\�FRQVWUXFWLRQ��

��� '(),1,7,216�

$� *5&���*DOYDQL]HG�5LJLG�6WHHO�&RQGXLW��

%� ,0&���,QWHUPHGLDWH�0HWDO�&RQGXLW��

&� 1(&$���6WDQGDUG�IRU�,QVWDOOLQJ�6WHHO�5DFHZD\��

��� $&7,21�68%0,77$/6�

$� 3URGXFW� 'DWD�� � )RU� VXUIDFH� UDFHZD\V�� ZLUHZD\V� DQG� ILWWLQJV�� IORRU� ER[HV�� KLQJHG�FRYHU�
HQFORVXUHV��DQG�FDELQHWV��

%� 6KRS�'UDZLQJV���)RU�FXVWRP�HQFORVXUHV�DQG�FDELQHWV�� � ,QFOXGH�SODQV��HOHYDWLRQV��VHFWLRQV��DQG�
DWWDFKPHQW�GHWDLOV��

&� 6DPSOHV���)RU�ZLUHZD\V��QRQPHWDOOLF�ZLUHZD\V��DQG�VXUIDFH�UDFHZD\V��DQG�IRU�HDFK�FRORU�DQG�
WH[WXUH�VSHFLILHG�����LQFKHV�ORQJ��
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$� &RRUGLQDWLRQ�'UDZLQJV�� �&RQGXLW� URXWLQJ�SODQV��GUDZQ�WR�VFDOH��RQ�ZKLFK� WKH�IROORZLQJ�LWHPV�
DUH�VKRZQ�DQG�FRRUGLQDWHG�ZLWK�HDFK�RWKHU��XVLQJ�LQSXW�IURP�LQVWDOOHUV�RI�LWHPV�LQYROYHG��

�� 6WUXFWXUDO�PHPEHUV�LQ�SDWKV�RI�FRQGXLW�JURXSV�ZLWK�FRPPRQ�VXSSRUWV��
�� +9$&� DQG� SOXPELQJ� LWHPV� DQG� DUFKLWHFWXUDO� IHDWXUHV� LQ� SDWKV� RI� FRQGXLW� JURXSV� ZLWK�

FRPPRQ�VXSSRUWV��

%� 4XDOLILFDWLRQ�'DWD���)RU�SURIHVVLRQDO�HQJLQHHU��

&� 6HLVPLF� 4XDOLILFDWLRQ� &HUWLILFDWHV�� � )RU� HQFORVXUHV�� FDELQHWV�� DQG� FRQGXLW� UDFNV� DQG� WKHLU�
PRXQWLQJ�SURYLVLRQV��LQFOXGLQJ�WKRVH�IRU�LQWHUQDO�FRPSRQHQWV��IURP�PDQXIDFWXUHU��

�� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

�� 'HWDLOHG� GHVFULSWLRQ� RI� FRQGXLW� VXSSRUW� GHYLFHV� DQG� LQWHUFRQQHFWLRQV� RQ� ZKLFK� WKH�
FHUWLILFDWLRQ�LV�EDVHG�DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

'� 6RXUFH�TXDOLW\�FRQWURO�UHSRUWV��

3$57�����352'8&76�

��� 0(7$/�&21'8,76��78%,1*��$1'�),77,1*6�

$� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�WKH�IROORZLQJ��

�� $)&�&DEOH�6\VWHPV��,QF��
�� $OOLHG�7XEH�	�&RQGXLW��D�7\FR�,QWHUQDWLRQDO�/WG��&R��
�� 2�=�*HGQH\��D�EUDQG�RI�(*6�(OHFWULFDO�*URXS��
�� 5HSXEOLF�&RQGXLW��
�� 6RXWKZLUH�&RPSDQ\��
�� 7KRPDV�	�%HWWV�&RUSRUDWLRQ��
�� :KHDWODQG�7XEH�&RPSDQ\��D�GLYLVLRQ�RI�-RKQ�0DQHHO\�&RPSDQ\��
�� 2U�$SSURYHG�HTXDO��

%� /LVWLQJ�DQG�/DEHOLQJ���0HWDO�FRQGXLWV��WXELQJ��DQG�ILWWLQJV�VKDOO�EH�OLVWHG�DQG�ODEHOHG�DV�GHILQHG�
LQ�1)3$�����E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

&� *5&���
�� &RPSO\�ZLWK�$16,�&�����DQG�8/����
�� 6KDOO�EH�IXOO�ZHLJKW�VWHHO�SLSH��KRW�GLS�JDOYDQL]HG�LQVLGH�DQG�RXWVLGH��WKUHDGHG��PLQLPXP�

ô´��
�� 6KDOO� EH� SDLQWHG� ZLWK� �� SURWHFWLYH� FRDWV� RI� DVSKDOWLF� FRPSRXQG� ZKHUH� ORFDWHG�

XQGHUJURXQG�RU�EHORZ�VODEV�RQ�JUDGH�RU�ILOO��
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'� ,0&����
�� &RPSO\�ZLWK�$16,�&�����DQG�8/�������
�� 6KDOO�EH�LQWHUPHGLDWH�VWHHO�SLSH��KRW�GLS�JDOYDQL]HG��WKUHDGHG��PLQLPXP�ô´��
�� 6KDOO� EH� SDLQWHG� ZLWK� �� SURWHFWLYH� FRDWV� RI� DVSKDOWLF� FRPSRXQG� ZKHUH� ORFDWHG�

XQGHUJURXQG�RU�EHORZ�VODE��

(� 39&�&RDWHG�6WHHO�&RQGXLW����XVH�LQ�RU�EHORZ�FRQFUHWH�DW�JUDGH�RQO\���

�� &RPSO\�ZLWK�1(0$�51����
�� &RDWLQJ�7KLFNQHVV���������LQFK����PP���PLQLPXP��
�� 6KDOO�EH�VHOI�H[WLQJXLVKLQJ��8/�OLVWHG��
�� :KHUH�QRWHG�DV�FRQFUHWH�HQFDVHG��LW�VKDOO�EH�WKLQ�ZDOO��7\SH�(%��
�� 'LUHFW�EXULDO�VKDOO�EH�KHDY\�ZDOO��6FKHGXOH�����

)� (07����
�� &RPSO\�ZLWK�$16,�&�����DQG�8/������
�� 6KDOO�EH�VWHHO�WKLQ�ZDOO�SLSH��JDOYDQL]HG��WKUHDGOHVV��PLQLPXP�ô´��PD[LPXP��´��
�� ,W�VKDOO�QRW�EH�XVHG�IRU�FDEOH�UDWHG�DERYH�����YROWV��

*� )0&���&RPSO\�ZLWK�8/����>]LQF�FRDWHG�VWHHO@�>RU@�>DOXPLQXP@��

+� /)0&���)OH[LEOH�VWHHO�FRQGXLW�ZLWK�39&�MDFNHW�DQG�FRPSO\LQJ�ZLWK�8/������

,� )LWWLQJV�IRU�0HWDO�&RQGXLW���&RPSO\�ZLWK�1(0$�)%���DQG�8/����%��

�� &RQGXLW� )LWWLQJV� IRU� +D]DUGRXV� �&ODVVLILHG�� /RFDWLRQV�� � &RPSO\� ZLWK� 8/����� DQG�
1)3$�����

�� )LWWLQJV�IRU�(07��

D� 0DWHULDO��6WHHO�RU�PDOOHDEOH�LURQ��
E� 7\SH�FRPSUHVVLRQ��

�� ([SDQVLRQ�)LWWLQJV���39&�RU�VWHHO�WR�PDWFK�FRQGXLW�W\SH��FRPSO\LQJ�ZLWK�8/������ UDWHG�
IRU� HQYLURQPHQWDO� FRQGLWLRQV� ZKHUH� LQVWDOOHG�� DQG� LQFOXGLQJ� IOH[LEOH� H[WHUQDO� ERQGLQJ�
MXPSHU��

�� &RDWLQJ�IRU�)LWWLQJV�IRU�39&�&RDWHG�&RQGXLW���0LQLPXP�WKLFNQHVV�RI�������LQFK����PP���
ZLWK�RYHUODSSLQJ�VOHHYHV�SURWHFWLQJ�WKUHDGHG�MRLQWV��

-� -RLQW�&RPSRXQG� IRU� ,0&�RU�*5&�� �$SSURYHG�� DV�GHILQHG� LQ�1)3$�����E\�DXWKRULWLHV�KDYLQJ�
MXULVGLFWLRQ� IRU� XVH� LQ� FRQGXLW� DVVHPEOLHV�� DQG� FRPSRXQGHG� IRU� XVH� WR� OXEULFDWH� DQG� SURWHFW�
WKUHDGHG�FRQGXLW�MRLQWV�IURP�FRUURVLRQ�DQG�WR�HQKDQFH�WKHLU�FRQGXFWLYLW\��

��� 0(7$/�:,5(:$<6�$1'�$8;,/,$5<�*877(56�

$� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�WKH�IROORZLQJ��

�� &RRSHU�%�/LQH��,QF��
�� +RIIPDQ��D�3HQWDLU�FRPSDQ\��
�� 0RQR�6\VWHPV��,QF��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��
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�� 2U�$SSURYHG�HTXDO��

%� 'HVFULSWLRQ�� � 6KHHW�PHWDO�� FRPSO\LQJ�ZLWK�8/����� DQG�1(0$������ 7\SH��� XQOHVV�RWKHUZLVH�
LQGLFDWHG��DQG�VL]HG�DFFRUGLQJ�WR�1)3$�����

�� 0HWDO�ZLUHZD\V�LQVWDOOHG�RXWGRRUV�VKDOO�EH�OLVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����E\�D�
TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

&� )LWWLQJV�DQG�$FFHVVRULHV���,QFOXGH�FRYHUV��FRXSOLQJV��RIIVHWV��HOERZV��H[SDQVLRQ�MRLQWV��DGDSWHUV��
KROG�GRZQ�VWUDSV��HQG�FDSV��DQG�RWKHU�ILWWLQJV�WR�PDWFK�DQG�PDWH�ZLWK�ZLUHZD\V�DV�UHTXLUHG�IRU�
FRPSOHWH�V\VWHP��

'� :LUHZD\�&RYHUV���6FUHZ�FRYHU�W\SH�XQOHVV�RWKHUZLVH�LQGLFDWHG��

(� )LQLVK���0DQXIDFWXUHU
V�VWDQGDUG�HQDPHO�ILQLVK��

��� %2;(6��(1&/2685(6��$1'�&$%,1(76�

$� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�WKH�IROORZLQJ��

�� &RRSHU�7HFKQRORJLHV�&RPSDQ\��&RRSHU�&URXVH�+LQGV��
�� (*6�$SSOHWRQ�(OHFWULF��
�� (ULFNVRQ�(OHFWULFDO�(TXLSPHQW�&RPSDQ\��
�� +RIIPDQ��D�3HQWDLU�FRPSDQ\��
�� +XEEHOO�,QFRUSRUDWHG��.LOODUN�'LYLVLRQ��
�� 2�=�*HGQH\��D�EUDQG�RI�(*6�(OHFWULFDO�*URXS��
�� 5$&2��D�+XEEHOO�&RPSDQ\��
�� 6SULQJ�&LW\�(OHFWULFDO�0DQXIDFWXULQJ�&RPSDQ\��
�� 7KRPDV�	�%HWWV�&RUSRUDWLRQ��
��� :LUHPROG���/HJUDQG��
��� 2U�$SSURYHG�HTXDO��

%� *HQHUDO�5HTXLUHPHQWV� IRU�%R[HV�� (QFORVXUHV�� DQG�&DELQHWV�� �%R[HV�� HQFORVXUHV�� DQG� FDELQHWV�
LQVWDOOHG�LQ�ZHW�ORFDWLRQV�VKDOO�EH�OLVWHG�IRU�XVH�LQ�ZHW�ORFDWLRQV��

&� 6KHHW�0HWDO�2XWOHW�DQG�'HYLFH�%R[HV���&RPSO\�ZLWK�1(0$�26���DQG�8/����$��

'� &DVW�0HWDO�2XWOHW�DQG�'HYLFH�%R[HV���&RPSO\�ZLWK�1(0$�)%����IHUURXV�DOOR\��7\SH�)'��ZLWK�
JDVNHWHG�FRYHU��

(� /XPLQDLUH�2XWOHW�%R[HV���1RQDGMXVWDEOH��GHVLJQHG�IRU�DWWDFKPHQW�RI�OXPLQDLUH�ZHLJKLQJ����OE�
����NJ����2XWOHW�ER[HV�GHVLJQHG�IRU�DWWDFKPHQW�RI�OXPLQDLUHV�ZHLJKLQJ�PRUH�WKDQ����OE�����NJ��
VKDOO�EH�OLVWHG�DQG�PDUNHG�IRU�WKH�PD[LPXP�DOORZDEOH�ZHLJKW��

)� 6PDOO�6KHHW�0HWDO�3XOO�DQG�-XQFWLRQ�%R[HV���1(0$�26����

*� &DVW�0HWDO� $FFHVV�� 3XOO�� DQG� -XQFWLRQ� %R[HV�� � &RPSO\� ZLWK� 1(0$�)%��� DQG� 8/�������
JDOYDQL]HG��FDVW�LURQ�ZLWK�JDVNHWHG�FRYHU��
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+� %R[� H[WHQVLRQV� XVHG� WR� DFFRPPRGDWH� QHZ� EXLOGLQJ� ILQLVKHV� VKDOO� EH� RI� VDPH� PDWHULDO� DV�
UHFHVVHG�ER[��

,� 'HYLFH�%R[�'LPHQVLRQV�����LQFKHV�VTXDUH�E\�������LQFKHV�GHHS�RU���LQFKHV�E\�������LQFKHV�E\�
������LQFKHV�GHHS���

-� *DQJDEOH�ER[HV�DUH�SURKLELWHG��

.� &DELQHWV��

�� 1(0$������ 7\SH���JDOYDQL]HG�VWHHO� ER[�ZLWK� UHPRYDEOH� LQWHULRU� SDQHO� DQG� UHPRYDEOH�
IURQW��ILQLVKHG�LQVLGH�DQG�RXW�ZLWK�PDQXIDFWXUHU
V�VWDQGDUG�HQDPHO��

�� +LQJHG�GRRU�LQ�IURQW�FRYHU�ZLWK�IOXVK�ODWFK�DQG�FRQFHDOHG�KLQJH��
�� .H\�ODWFK�WR�PDWFK�SDQHOERDUGV��
�� 0HWDO�EDUULHUV�WR�VHSDUDWH�ZLULQJ�RI�GLIIHUHQW�V\VWHPV�DQG�YROWDJH��
�� $FFHVVRU\�IHHW�ZKHUH�UHTXLUHG�IRU�IUHHVWDQGLQJ�HTXLSPHQW��
�� 1RQPHWDOOLF� FDELQHWV� VKDOO� EH� OLVWHG� DQG� ODEHOHG�DV�GHILQHG� LQ�1)3$�����E\�D�TXDOLILHG�

WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

3$57�����(;(&87,21�

��� 5$&(:$<�$33/,&$7,21�

$� 2XWGRRUV���$SSO\�UDFHZD\�SURGXFWV�DV�VSHFLILHG�EHORZ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

�� ([SRVHG�&RQGXLW���*5&��,0&��
�� &RQFHDOHG�&RQGXLW��$ERYHJURXQG���*5&�,0&��
�� &RQQHFWLRQ�WR�9LEUDWLQJ�(TXLSPHQW��,QFOXGLQJ�7UDQVIRUPHUV�DQG�+\GUDXOLF��3QHXPDWLF��

(OHFWULF�6ROHQRLG��RU�0RWRU�'ULYHQ�(TXLSPHQW����/)0&��
�� %R[HV�DQG�(QFORVXUHV��$ERYHJURXQG���1(0$������7\SH����

%� ,QGRRUV���$SSO\�UDFHZD\�SURGXFWV�DV�VSHFLILHG�EHORZ�XQOHVV�RWKHUZLVH�LQGLFDWHG��

�� ([SRVHG���*5&��,0&����
�� &RQFHDOHG�LQ�&HLOLQJV�DQG�,QWHULRU�:DOOV�DQG�3DUWLWLRQV���(07��
�� &RQQHFWLRQ�WR�9LEUDWLQJ�(TXLSPHQW��,QFOXGLQJ�7UDQVIRUPHUV�DQG�+\GUDXOLF��3QHXPDWLF��

(OHFWULF�6ROHQRLG��RU�0RWRU�'ULYHQ�(TXLSPHQW����)0&��H[FHSW�XVH�/)0&�LQ�GDPS�RU�ZHW�
ORFDWLRQV��

�� 'DPS�RU�:HW�/RFDWLRQV���*5&��,0&��
�� %R[HV� DQG� (QFORVXUHV�� � 1(0$������ 7\SH���� H[FHSW� XVH� 1(0$������ 7\SH��� VWDLQOHVV�

VWHHO�LQ�GDPS�RU�ZHW�ORFDWLRQV��

&� 0LQLPXP�5DFHZD\�6L]H�������LQFK�WUDGH�VL]H��

'� 5DFHZD\�)LWWLQJV���&RPSDWLEOH�ZLWK�UDFHZD\V�DQG�VXLWDEOH�IRU�XVH�DQG�ORFDWLRQ��

�� 5LJLG� DQG� ,QWHUPHGLDWH� 6WHHO� &RQGXLW�� � 8VH� WKUHDGHG� ULJLG� VWHHO� FRQGXLW� ILWWLQJV� XQOHVV�
RWKHUZLVH�LQGLFDWHG���&RPSO\�ZLWK�1(0$�)%�������
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�� 39&�([WHUQDOO\�&RDWHG��5LJLG�6WHHO�&RQGXLWV���8VH�RQO\�ILWWLQJV� OLVWHG�IRU�XVH�ZLWK� WKLV�
W\SH� RI� FRQGXLW�� � 3DWFK� DQG� VHDO� DOO� MRLQWV�� QLFNV�� DQG� VFUDSHV� LQ� 39&� FRDWLQJ� DIWHU�
LQVWDOOLQJ� FRQGXLWV� DQG� ILWWLQJV�� �8VH� VHDODQW� UHFRPPHQGHG� E\� ILWWLQJ�PDQXIDFWXUHU� DQG�
DSSO\�LQ�WKLFNQHVV�DQG�QXPEHU�RI�FRDWV�UHFRPPHQGHG�E\�PDQXIDFWXUHU��

�� (07���8VH�FRPSUHVVLRQ��VWHHO�ILWWLQJV���&RPSO\�ZLWK�1(0$�)%��������6HWVFUHZ�ILWWLQJV�
ZLOO�QRW�EH�DFFHSWHG��

�� )OH[LEOH�&RQGXLW�� �8VH� RQO\� ILWWLQJV� OLVWHG� IRU� XVH�ZLWK� IOH[LEOH� FRQGXLW�� � &RPSO\�ZLWK�
1(0$�)%�������

��� ,167$//$7,21�

$� &RPSO\�ZLWK�1(&$���DQG�1(&$�����IRU�LQVWDOODWLRQ�UHTXLUHPHQWV�H[FHSW�ZKHUH�UHTXLUHPHQWV�
RQ� 'UDZLQJV� RU� LQ� WKLV� DUWLFOH� DUH� VWULFWHU�� � &RPSO\� ZLWK� 1)3$���� OLPLWDWLRQV� IRU� W\SHV� RI�
UDFHZD\V�DOORZHG�LQ�VSHFLILF�RFFXSDQFLHV��

%� .HHS�UDFHZD\V�DW�OHDVW���LQFKHV�DZD\�IURP�SDUDOOHO�UXQV�RI�IOXHV�DQG�VWHDP�RU�KRW�ZDWHU�SLSHV���
,QVWDOO�KRUL]RQWDO�UDFHZD\�UXQV�DERYH�ZDWHU�DQG�VWHDP�SLSLQJ��

&� &RPSOHWH�UDFHZD\�LQVWDOODWLRQ�EHIRUH�VWDUWLQJ�FRQGXFWRU�LQVWDOODWLRQ��

'� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �+DQJHUV� DQG� 6XSSRUWV� IRU� (OHFWULFDO�
6\VWHPV��IRU�KDQJHUV�DQG�VXSSRUWV��

(� ,QVWDOO� QR� PRUH� WKDQ� WKH� HTXLYDOHQW� RI� WKUHH� ���GHJUHH� EHQGV� LQ� DQ\� FRQGXLW� UXQ� H[FHSW� IRU�
FRQWURO� ZLULQJ� FRQGXLWV�� IRU� ZKLFK� IHZHU� EHQGV� DUH� DOORZHG�� � 6XSSRUW� ZLWKLQ� ��� LQFKHV� RI�
FKDQJHV�LQ�GLUHFWLRQ��

)� &RQFHDO�FRQGXLW�DQG�(07�ZLWKLQ�ILQLVKHG�ZDOOV��FHLOLQJV��DQG�IORRUV�XQOHVV�RWKHUZLVH�LQGLFDWHG���
,QVWDOO�FRQGXLWV�SDUDOOHO�RU�SHUSHQGLFXODU�WR�EXLOGLQJ�OLQHV��

*� $��6XSSRUW�FRQGXLW�ZLWKLQ����LQFKHV�RI�HQFORVXUHV�WR�ZKLFK�DWWDFKHG��

+� 6WXE�XSV�WR�$ERYH�5HFHVVHG�&HLOLQJV��

�� 8VH�(07��,0&��RU�50&�IRU�UDFHZD\V��
�� 8VH�D�FRQGXLW�EXVKLQJ�RU�LQVXODWHG�ILWWLQJ�WR�WHUPLQDWH�VWXE�XSV�QRW�WHUPLQDWHG�LQ�KXEV�RU�

LQ�DQ�HQFORVXUH��

,� 7KUHDGHG�&RQGXLW� -RLQWV�� ([SRVHG� WR�:HW��'DPS��&RUURVLYH�� RU�2XWGRRU�&RQGLWLRQV�� �$SSO\�
OLVWHG�FRPSRXQG�WR�WKUHDGV�RI�UDFHZD\�DQG�ILWWLQJV�EHIRUH�PDNLQJ�XS�MRLQWV���)ROORZ�FRPSRXQG�
PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

-� &RDW� ILHOG�FXW� WKUHDGV� RQ� 39&�FRDWHG� UDFHZD\� ZLWK� D� FRUURVLRQ�SUHYHQWLQJ� FRQGXFWLYH�
FRPSRXQG�SULRU�WR�DVVHPEO\��

.� 5DFHZD\�7HUPLQDWLRQV�DW�/RFDWLRQV�6XEMHFW�WR�0RLVWXUH�RU�9LEUDWLRQ���8VH�LQVXODWLQJ�EXVKLQJV�
WR�SURWHFW�FRQGXFWRUV�LQFOXGLQJ�FRQGXFWRUV�VPDOOHU�WKDQ�1R����$:*��

/� 7HUPLQDWH�WKUHDGHG�FRQGXLWV�LQWR�WKUHDGHG�KXEV�RU�ZLWK�ORFNQXWV�RQ�LQVLGH�DQG�RXWVLGH�RI�ER[HV�
RU�FDELQHWV���,QVWDOO�EXVKLQJV�RQ�FRQGXLWV�XS�WR�������LQFK�WUDGH�VL]H�DQG�LQVXODWHG�WKURDW�PHWDO�
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EXVKLQJV�RQ�������LQFK�WUDGH�VL]H�DQG�ODUJHU�FRQGXLWV�WHUPLQDWHG�ZLWK�ORFNQXWV���,QVWDOO�LQVXODWHG�
WKURDW�PHWDO�JURXQGLQJ�EXVKLQJV�RQ�VHUYLFH�FRQGXLWV��

0� ,QVWDOO� UDFHZD\V� VTXDUH� WR� WKH� HQFORVXUH� DQG� WHUPLQDWH� DW� HQFORVXUHV� ZLWK� ORFNQXWV�� � ,QVWDOO�
ORFNQXWV�KDQG�WLJKW�SOXV�����WXUQ�PRUH��

1� 'R�QRW�UHO\�RQ�ORFNQXWV�WR�SHQHWUDWH�QRQFRQGXFWLYH�FRDWLQJV�RQ�HQFORVXUHV���5HPRYH�FRDWLQJV�LQ�
WKH�ORFNQXW�DUHD�SULRU�WR�DVVHPEOLQJ�FRQGXLW�WR�HQFORVXUH�WR�DVVXUH�D�FRQWLQXRXV�JURXQG�SDWK��

2� &XW�FRQGXLW�SHUSHQGLFXODU�WR�WKH�OHQJWK���)RU�FRQGXLWV���LQFK�WUDGH�VL]H�DQG�ODUJHU��XVH�UROO�FXWWHU�
RU�D�JXLGH�WR�PDNH�FXW�VWUDLJKW�DQG�SHUSHQGLFXODU�WR�WKH�OHQJWK��

3� ,QVWDOO�SXOO�ZLUHV�LQ�HPSW\�UDFHZD\V���8VH�SRO\SURS\OHQH�RU�PRQRILODPHQW�SODVWLF�OLQH�ZLWK�QRW�
OHVV�WKDQ�����OE�WHQVLOH�VWUHQJWK���/HDYH�DW�OHDVW����LQFKHV�RI�VODFN�DW�HDFK�HQG�RI�SXOO�ZLUH���&DS�
XQGHUJURXQG�UDFHZD\V�GHVLJQDWHG�DV�VSDUH�DERYH�JUDGH�DORQJVLGH�UDFHZD\V�LQ�XVH��

4� 6XUIDFH�5DFHZD\V��

�� ,QVWDOO�VXUIDFH�UDFHZD\�ZLWK�D�PLQLPXP���LQFK�UDGLXV�FRQWURO�DW�EHQG�SRLQWV��
�� 6HFXUH� VXUIDFH� UDFHZD\� ZLWK� VFUHZV� RU� RWKHU� DQFKRU�W\SH� GHYLFHV� DW� LQWHUYDOV� QRW�

H[FHHGLQJ� ��� LQFKHV� DQG�ZLWK� QR� OHVV� WKDQ� WZR� VXSSRUWV� SHU� VWUDLJKW� UDFHZD\� VHFWLRQ���
6XSSRUW�VXUIDFH�UDFHZD\�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV���7DSH�DQG�JOXH�
DUH�QRW�DFFHSWDEOH�VXSSRUW�PHWKRGV��

5� ,QVWDOO�UDFHZD\�VHDOLQJ�ILWWLQJV�DW�DFFHVVLEOH�ORFDWLRQV�DFFRUGLQJ�WR�1)3$����DQG�ILOO�WKHP�ZLWK�
OLVWHG�VHDOLQJ�FRPSRXQG���)RU�FRQFHDOHG�UDFHZD\V��LQVWDOO�HDFK�ILWWLQJ�LQ�D�IOXVK�VWHHO�ER[�ZLWK�D�
EODQN�FRYHU�SODWH�KDYLQJ�D�ILQLVK�VLPLODU�WR�WKDW�RI�DGMDFHQW�SODWHV�RU�VXUIDFHV���,QVWDOO�UDFHZD\�
VHDOLQJ�ILWWLQJV�DFFRUGLQJ�WR�1)3$�����

6� ,QVWDOO� GHYLFHV� WR� VHDO� UDFHZD\� LQWHULRUV� DW� DFFHVVLEOH� ORFDWLRQV�� �/RFDWH� VHDOV� VR�QR� ILWWLQJV�RU�
ER[HV�DUH�EHWZHHQ�WKH�VHDO�DQG�WKH�IROORZLQJ�FKDQJHV�RI�HQYLURQPHQWV���6HDO�WKH�LQWHULRU�RI� DOO�
UDFHZD\V�DW�WKH�IROORZLQJ�SRLQWV��

�� :KHUH� FRQGXLWV� SDVV� IURP� ZDUP� WR� FROG� ORFDWLRQV�� VXFK� DV� ERXQGDULHV� RI� UHIULJHUDWHG�
VSDFHV��

�� :KHUH�DQ�XQGHUJURXQG�VHUYLFH�UDFHZD\�HQWHUV�D�EXLOGLQJ�RU�VWUXFWXUH��
�� :KHUH�RWKHUZLVH�UHTXLUHG�E\�1)3$�����

7� &RPSO\�ZLWK�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV�IRU�VROYHQW�ZHOGLQJ�51&�DQG�ILWWLQJV��

8� ([SDQVLRQ�-RLQW�)LWWLQJV��

�� ,QVWDOO� LQ� HDFK� UXQ� RI� DERYHJURXQG� 50&�DQG� ,07� FRQGXLW� WKDW� LV� ORFDWHG� ZKHUH�
HQYLURQPHQWDO�WHPSHUDWXUH�FKDQJH�PD\�H[FHHG�����GHJ�)�DQG�WKDW�KDV�VWUDLJKW�UXQ�OHQJWK�
WKDW�H[FHHGV�����IHHW��

�� ,QVWDOO�W\SH�DQG�TXDQWLW\�RI�ILWWLQJV�WKDW�DFFRPPRGDWH�WHPSHUDWXUH�FKDQJH�OLVWHG�IRU�HDFK�
RI�WKH�IROORZLQJ�ORFDWLRQV��

D� 2XWGRRU� /RFDWLRQV� 1RW� ([SRVHG� WR� 'LUHFW� 6XQOLJKW�� � ���� GHJ�)� WHPSHUDWXUH�
FKDQJH��

E� 2XWGRRU�/RFDWLRQV�([SRVHG�WR�'LUHFW�6XQOLJKW�������GHJ�)�WHPSHUDWXUH�FKDQJH��
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F� ,QGRRU�6SDFHV�&RQQHFWHG�ZLWK�2XWGRRUV�ZLWKRXW�3K\VLFDO�6HSDUDWLRQ�� � ����GHJ�)�
WHPSHUDWXUH�FKDQJH��

G� $WWLFV�������GHJ�)�WHPSHUDWXUH�FKDQJH��

�� ,QVWDOO�ILWWLQJ�V��WKDW�SURYLGH�H[SDQVLRQ�DQG�FRQWUDFWLRQ�IRU�DW�OHDVW����������LQFK�SHU�IRRW�
RI�OHQJWK�RI�VWUDLJKW�UXQ�SHU�GHJ�)�RI�WHPSHUDWXUH�FKDQJH�IRU�PHWDO�FRQGXLWV��

�� ,QVWDOO� H[SDQVLRQ� ILWWLQJV� DW� DOO� ORFDWLRQV� ZKHUH� FRQGXLWV� FURVV� EXLOGLQJ� RU� VWUXFWXUH�
H[SDQVLRQ�MRLQWV��

�� ,QVWDOO� HDFK� H[SDQVLRQ�MRLQW� ILWWLQJ�ZLWK� SRVLWLRQ��PRXQWLQJ�� DQG� SLVWRQ� VHWWLQJ� VHOHFWHG�
DFFRUGLQJ�WR�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV�IRU�FRQGLWLRQV�DW�VSHFLILF�ORFDWLRQ�DW�WLPH�
RI�LQVWDOODWLRQ���,QVWDOO�FRQGXLW�VXSSRUWV�WR�DOORZ�IRU�H[SDQVLRQ�PRYHPHQW��

9� )OH[LEOH�&RQGXLW�&RQQHFWLRQV�� �&RPSO\�ZLWK�1(0$�59���� �8VH� D�PD[LPXP�RI� ��� LQFKHV�RI�
IOH[LEOH� FRQGXLW� IRU� UHFHVVHG� DQG� VHPL�UHFHVVHG� OXPLQDLUHV��HTXLSPHQW� VXEMHFW� WR� YLEUDWLRQ��
QRLVH�WUDQVPLVVLRQ��RU�PRYHPHQW��DQG�IRU�WUDQVIRUPHUV�DQG�PRWRUV��

�� 8VH�/)0&�LQ�GDPS�RU�ZHW�ORFDWLRQV�VXEMHFW�WR�VHYHUH�SK\VLFDO�GDPDJH��
�� 8VH�/)0&�RU�/)1&�LQ�GDPS�RU�ZHW�ORFDWLRQV�QRW�VXEMHFW�WR�VHYHUH�SK\VLFDO�GDPDJH��

:� 0RXQW� ER[HV� DW� KHLJKWV� LQGLFDWHG� RQ� 'UDZLQJV�� � ,I� PRXQWLQJ� KHLJKWV� RI� ER[HV� DUH� QRW�
LQGLYLGXDOO\�LQGLFDWHG��JLYH�SULRULW\�WR�$'$�UHTXLUHPHQWV���,QVWDOO�ER[HV�ZLWK�KHLJKW�PHDVXUHG�
WR�FHQWHU�RI�ER[�XQOHVV�RWKHUZLVH�LQGLFDWHG��

;� 5HFHVVHG�%R[HV�LQ�0DVRQU\�:DOOV���6DZ�FXW�RSHQLQJ�IRU�ER[�LQ�FHQWHU�RI�FHOO�RI�PDVRQU\�EORFN��
DQG�LQVWDOO�ER[�IOXVK�ZLWK�VXUIDFH�RI�ZDOO���3UHSDUH�EORFN�VXUIDFHV�WR�SURYLGH�D�IODW�VXUIDFH�IRU�D�
UDLQWLJKW�FRQQHFWLRQ�EHWZHHQ�ER[�DQG�FRYHU�SODWH�RU�VXSSRUWHG�HTXLSPHQW�DQG�ER[��

<� +RUL]RQWDOO\� VHSDUDWH� ER[HV�PRXQWHG� RQ� RSSRVLWH� VLGHV� RI� ZDOOV� VR� WKH\� DUH� QRW� LQ� WKH� VDPH�
YHUWLFDO�FKDQQHO��

=� /RFDWH�ER[HV�VR�WKDW�FRYHU�RU�SODWH�ZLOO�QRW�VSDQ�GLIIHUHQW�EXLOGLQJ�ILQLVKHV��

$$� 6XSSRUW� ER[HV� RI� WKUHH� JDQJV� RU� PRUH� IURP� PRUH� WKDQ� RQH� VLGH� E\� VSDQQLQJ� WZR� IUDPLQJ�
PHPEHUV�RU�PRXQWLQJ�RQ�EUDFNHWV�VSHFLILFDOO\�GHVLJQHG�IRU�WKH�SXUSRVH��

%%� )DVWHQ�MXQFWLRQ�DQG�SXOO�ER[HV�WR�RU�VXSSRUW�IURP�EXLOGLQJ�VWUXFWXUH���'R�QRW�VXSSRUW�ER[HV�E\�
FRQGXLWV��

��� 6/((9(�$1'�6/((9(�6($/�,167$//$7,21�)25�(/(&75,&$/�3(1(75$7,216�

$� ,QVWDOO�VOHHYHV� DQG� VOHHYH� VHDOV� DW�SHQHWUDWLRQV�RI� H[WHULRU� IORRU� DQG�ZDOO� DVVHPEOLHV�� �&RPSO\�
ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �6OHHYHV� DQG� 6OHHYH� 6HDOV� IRU� (OHFWULFDO�5DFHZD\V�
DQG�&DEOLQJ���

��� ),5(67233,1*�

$� ,QVWDOO� ILUHVWRSSLQJ� DW� SHQHWUDWLRQV� RI� ILUH�UDWHG� IORRU� DQG� ZDOO� DVVHPEOLHV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV�LQ�'LYLVLRQ����6HFWLRQ��3HQHWUDWLRQ�)LUHVWRSSLQJ���
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��� 3527(&7,21�

$� 3URWHFW�FRDWLQJV��ILQLVKHV��DQG�FDELQHWV�IURP�GDPDJH�DQG�GHWHULRUDWLRQ��

�� 5HSDLU� GDPDJH� WR� JDOYDQL]HG� ILQLVKHV� ZLWK� ]LQF�ULFK� SDLQW� UHFRPPHQGHG� E\�
PDQXIDFWXUHU��

�� 5HSDLU� GDPDJH� WR� 39&� FRDWLQJV� RU� SDLQW� ILQLVKHV� ZLWK� PDWFKLQJ� WRXFKXS� FRDWLQJ�
UHFRPPHQGHG�E\�PDQXIDFWXUHU��

(1'�2)�6(&7,21��������
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6(&7,21����������81'(5*5281'�'8&76�$1'�5$&(:$<6�)25�(/(&75,&$/�6<67(06�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

��� 6800$5<�

$� 7KLV�6HFWLRQ�LQFOXGHV�WKH�IROORZLQJ��

�� &RQGXLW��GXFWV��DQG�GXFW�DFFHVVRULHV�IRU�GLUHFW�EXULHG��VDQG�HQFDVHG�DQG�FRQFUHWH�HQFDVHG�
GXFW�EDQNV��

�� +DQGKROHV�DQG�ER[HV��
�� 0DQKROHV��

��� '(),1,7,21�

$� 51&���5LJLG�QRQPHWDOOLF�FRQGXLW��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�WKH�IROORZLQJ��

�� 'XFW�EDQN�PDWHULDOV��LQFOXGLQJ�VHSDUDWRUV�DQG�PLVFHOODQHRXV�FRPSRQHQWV��
�� 'XFWV�DQG�FRQGXLWV�DQG�WKHLU�DFFHVVRULHV��LQFOXGLQJ�HOERZV��HQG�EHOOV��EHQGV��ILWWLQJV��DQG�

VROYHQW�FHPHQW��
�� $FFHVVRULHV�IRU�PDQKROHV��KDQGKROHV��ER[HV>��DQG�RWKHU�XWLOLW\�VWUXFWXUHV@��
�� :DUQLQJ�WDSH��
�� :DUQLQJ�SODQNV��

%� 6KRS� 'UDZLQJV� IRU� 3UHFDVW� RU� )DFWRU\�)DEULFDWHG� 8QGHUJURXQG� 8WLOLW\� 6WUXFWXUHV�� � ,QFOXGH�
SODQV�� HOHYDWLRQV�� VHFWLRQV�� GHWDLOV�� DWWDFKPHQWV� WR� RWKHU� ZRUN�� DQG� DFFHVVRULHV�� LQFOXGLQJ� WKH�
IROORZLQJ��

�� 'XFW�HQWU\�SURYLVLRQV��LQFOXGLQJ�ORFDWLRQV�DQG�GXFW�VL]HV��
�� 5HLQIRUFHPHQW�GHWDLOV��
�� )UDPH�DQG�FRYHU�GHVLJQ�DQG�PDQKROH�IUDPH�VXSSRUW�ULQJV��
�� /DGGHU�GHWDLOV��
�� *URXQGLQJ�GHWDLOV��
�� 'LPHQVLRQHG�ORFDWLRQV�RI�FDEOH�UDFN�LQVHUWV��SXOOLQJ�LQ�DQG�OLIWLQJ�LURQV��DQG�VXPSV��
�� -RLQW�GHWDLOV��
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&� 6KRS� 'UDZLQJV� IRU� )DFWRU\�)DEULFDWHG� +DQGKROHV� DQG� %R[HV� 2WKHU� 7KDQ� 3UHFDVW� &RQFUHWH���
,QFOXGH� GLPHQVLRQHG� SODQV�� VHFWLRQV�� DQG� HOHYDWLRQV�� DQG� IDEULFDWLRQ� DQG� LQVWDOODWLRQ� GHWDLOV��
LQFOXGLQJ�WKH�IROORZLQJ��

�� 'XFW�HQWU\�SURYLVLRQV��LQFOXGLQJ�ORFDWLRQV�DQG�GXFW�VL]HV��
�� &RYHU�GHVLJQ��
�� *URXQGLQJ�GHWDLOV��
�� 'LPHQVLRQHG�ORFDWLRQV�RI�FDEOH�UDFN�LQVHUWV��DQG�SXOOLQJ�LQ�DQG�OLIWLQJ�LURQV��

��� ,1)250$7,21$/�68%0,77$/6�

$� 'XFW�%DQN� &RRUGLQDWLRQ� 'UDZLQJV�� � 6KRZ� GXFW� SURILOHV� DQG� FRRUGLQDWLRQ� ZLWK� RWKHU� XWLOLWLHV�
DQG�XQGHUJURXQG�VWUXFWXUHV��

�� ,QFOXGH�SODQV� DQG� VHFWLRQV��GUDZQ� WR� VFDOH�� DQG� VKRZ�EHQGV� DQG� ORFDWLRQV�RI� H[SDQVLRQ�
ILWWLQJV��

�� 'UDZLQJV�VKDOO�EH�VLJQHG�DQG�VHDOHG�E\�D�TXDOLILHG�SURIHVVLRQDO�HQJLQHHU��

%� 3URGXFW�&HUWLILFDWHV���)RU�FRQFUHWH�DQG�VWHHO�XVHG�LQ�SUHFDVW�FRQFUHWH�PDQKROHV�DQG�KDQGKROHV��
DV�UHTXLUHG�E\�$670�&������

&� 4XDOLILFDWLRQ�'DWD���)RU�SURIHVVLRQDO�HQJLQHHU�DQG�WHVWLQJ�DJHQF\��

'� 6RXUFH�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

(� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

)� 3URYLGH� ILHOG�PDUNHG�XS� VLWH� XWLOLW\� SODQ� GHWDLOLQJ� DOO� H[LVWLQJ� XWLOLWLHV� DV� UHTXLUHG� E\� 1-8$���
&DOO�EHIRUH�\RX�GLJ��

��� 48$/,7<�$6685$1&(�

$� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���4XDOLILHG�DFFRUGLQJ�WR�$670�(�����IRU�WHVWLQJ�LQGLFDWHG��

%� &RPSO\�ZLWK�$16,�&���

&� &RPSO\�ZLWK�1)3$�����

��� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$� 'HOLYHU�GXFWV�WR�3URMHFW�VLWH�ZLWK�HQGV�FDSSHG���6WRUH�QRQPHWDOOLF�GXFWV�ZLWK�VXSSRUWV�WR�SUHYHQW�
EHQGLQJ��ZDUSLQJ��DQG�GHIRUPLQJ��

%� 6WRUH�SUHFDVW�FRQFUHWH�DQG�RWKHU�IDFWRU\�IDEULFDWHG�XQGHUJURXQG�XWLOLW\�VWUXFWXUHV�DW�3URMHFW�VLWH�
DV� UHFRPPHQGHG� E\� PDQXIDFWXUHU� WR� SUHYHQW� SK\VLFDO� GDPDJH�� � $UUDQJH� VR� LGHQWLILFDWLRQ�
PDUNLQJV�DUH�YLVLEOH��

&� /LIW�DQG�VXSSRUW�SUHFDVW�FRQFUHWH�XQLWV�RQO\�DW�GHVLJQDWHG�OLIWLQJ�RU�VXSSRUWLQJ�SRLQWV��
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��� 352-(&7�&21',7,216�

$� ,QWHUUXSWLRQ� RI� ([LVWLQJ� (OHFWULFDO� 6HUYLFH�� � 'R� QRW� LQWHUUXSW� HOHFWULFDO� VHUYLFH� WR� IDFLOLWLHV�
RFFXSLHG� E\� 2ZQHU� RU� RWKHUV� XQOHVV� SHUPLWWHG� XQGHU� WKH� IROORZLQJ� FRQGLWLRQV� DQG� WKHQ� RQO\�
DIWHU�DUUDQJLQJ�WR�SURYLGH�WHPSRUDU\�HOHFWULFDO�VHUYLFH�DFFRUGLQJ�WR�UHTXLUHPHQWV�LQGLFDWHG��

�� 1RWLI\$UFKLWHFW��&RQVWUXFWLRQ�0DQDJHU� DQG�2ZQHU�QR� IHZHU� WKDQ� IRXUWHHQ� �����GD\V� LQ�
DGYDQFH�RI�SURSRVHG�LQWHUUXSWLRQ�RI�HOHFWULFDO�VHUYLFH��

�� 'R� QRW� SURFHHG�ZLWK� LQWHUUXSWLRQ� RI� HOHFWULFDO� VHUYLFH�ZLWKRXW� $UFKLWHFW
V��&RQVWUXFWLRQ�
0DQDJHU
V�DQG�2ZQHU
V�ZULWWHQ�SHUPLVVLRQ��

��� &225',1$7,21�

$� &RRUGLQDWH� OD\RXW� DQG� LQVWDOODWLRQ� RI� GXFWV�� PDQKROHV�� KDQGKROHV�� DQG� ER[HV� ZLWK� ILQDO�
DUUDQJHPHQW�RI�RWKHU�XWLOLWLHV��VLWH�JUDGLQJ��DQG�VXUIDFH�IHDWXUHV�DV�GHWHUPLQHG�LQ�WKH�ILHOG��

%� &RRUGLQDWH� HOHYDWLRQV� RI�GXFWV� DQG� GXFW�EDQN� HQWUDQFHV� LQWR�PDQKROHV�� KDQGKROHV�� DQG� ER[HV�
ZLWK� ILQDO� ORFDWLRQV� DQG� SURILOHV� RI� GXFWV� DQG� GXFW� EDQNV� DV� GHWHUPLQHG� E\� FRRUGLQDWLRQ�ZLWK�
RWKHU�XWLOLWLHV��XQGHUJURXQG�REVWUXFWLRQV��DQG�VXUIDFH�IHDWXUHV���5HYLVH�ORFDWLRQV�DQG�HOHYDWLRQV�
IURP� WKRVH� LQGLFDWHG�DV� UHTXLUHG� WR� VXLW� ILHOG� FRQGLWLRQV� DQG� WR� HQVXUH� WKDW�GXFW� UXQV�GUDLQ� WR�
PDQKROHV�DQG�KDQGKROHV��DQG�DV�DSSURYHG�E\�$UFKLWHFW��

3$57�����352'8&76�

��� &21'8,7�

$� 5LJLG�6WHHO�&RQGXLW���*DOYDQL]HG���&RPSO\�ZLWK�$16,�&������

%� 51&���1(0$�7&����7\SH�(3&����39&��8/������ZLWK�PDWFKLQJ�ILWWLQJV�E\�VDPH�PDQXIDFWXUHU�
DV�WKH�FRQGXLW��FRPSO\LQJ�ZLWK�1(0$�7&���DQG�8/����%��

��� 1210(7$//,&�'8&76�$1'�'8&7�$&&(6625,(6�

$� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

%� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� $51&2�&RUS��
�� %HFN�0DQXIDFWXULQJ��
�� &DQWH[��,QF��
�� &HUWDLQ7HHG�&RUS���3LSH�	�3ODVWLFV�*URXS��
�� &RQGX[�,QWHUQDWLRQDO��,QF��
�� (OHF6\V��,QF��
�� (OHFWUL�)OH[�&RPSDQ\��
�� ,3(;�,QF��
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�� /DPVRQ�	�6HVVLRQV��&DUORQ�(OHFWULFDO�3URGXFWV��
��� 0DQKDWWDQ�&'7��D�GLYLVLRQ�RI�&DEOH�'HVLJQ�7HFKQRORJLHV��
��� 6SLUDGXFW�$)&�&DEOH�6\VWHPV��,QF��
��� 2U�DSSURYHG�HTXDO��

&� 8QGHUJURXQG� 3ODVWLF� 8WLOLWLHV� 'XFW�� � 1(0$�7&��� 	� ��� 7\SH�(%����39&�� $670�)������
8/����$�� ZLWK� PDWFKLQJ� ILWWLQJV� E\� WKH� VDPH� PDQXIDFWXUHU� DV� WKH� GXFW�� FRPSO\LQJ� ZLWK�
1(0$�7&����

'� 8QGHUJURXQG�3ODVWLF�8WLOLWLHV�'XFW���1(0$�7&���	����7\SH�'%�����39&��$670�)������ZLWK�
PDWFKLQJ�ILWWLQJV�E\�WKH�VDPH�PDQXIDFWXUHU�DV�WKH�GXFW��FRPSO\LQJ�ZLWK�1(0$�7&����

(� 'XFW�$FFHVVRULHV��

�� 'XFW�6HSDUDWRUV�� �)DFWRU\�IDEULFDWHG� ULJLG�39&�LQWHUORFNLQJ� VSDFHUV�� VL]HG� IRU� W\SH� DQG�
VL]HV�RI�GXFWV�ZLWK�ZKLFK�XVHG��DQG�VHOHFWHG�WR�SURYLGH�PLQLPXP�GXFW�VSDFLQJV�LQGLFDWHG�
ZKLOH�VXSSRUWLQJ�GXFWV�GXULQJ�FRQFUHWLQJ�RU�EDFNILOOLQJ��

�� :DUQLQJ� 7DSH�� � 8QGHUJURXQG�OLQH� ZDUQLQJ� WDSH� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ�
�,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

�� &RQFUHWH�:DUQLQJ�3ODQNV���1RPLQDO����E\����E\���LQFKHV������E\�����E\����PP��LQ�VL]H��
PDQXIDFWXUHG�IURP������SVL�����03D��FRQFUHWH��

D� &RORU���5HG�G\H�DGGHG�WR�FRQFUHWH�GXULQJ�EDWFKLQJ��
E� 0DUN�HDFK�SODQN�ZLWK��(/(&75,&��LQ���LQFK������PP���KLJK������LQFK������PP���

GHHS�OHWWHUV��

��� 35(&$67�&21&5(7(�+$1'+2/(6�$1'�%2;(6�

$� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

%� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� &DUGHU�&RQFUHWH�3URGXFWV��
�� &KULVW\�&RQFUHWH�3URGXFWV��
�� (OPKXUVW�&KLFDJR�6WRQH�&R��
�� 2OGFDVWOH�3UHFDVW�*URXS��
�� 5LYHUWRQ�&RQFUHWH�3URGXFWV��D�GLYLVLRQ�RI�&UHWH[�&RPSDQLHV��,QF��
�� 8WLOLW\�&RQFUHWH�3URGXFWV��//&��
�� 8WLOLW\�9DXOW�&R��
�� :DXVDX�7LOH��,QF��
�� 2U�DSSURYHG�HTXDO��

&� &RPSO\�ZLWK�$670�&�����IRU�GHVLJQ�DQG�PDQXIDFWXULQJ�SURFHVVHV��

'� 'HVFULSWLRQ�� � )DFWRU\�IDEULFDWHG�� UHLQIRUFHG�FRQFUHWH��PRQROLWKLFDOO\� SRXUHG�ZDOOV� DQG� ERWWRP�
XQOHVV�RSHQ�ERWWRP�HQFORVXUHV�DUH�LQGLFDWHG���)UDPH�DQG�FRYHU�VKDOO�IRUP�WRS�RI�HQFORVXUH�DQG�
VKDOO�KDYH�ORDG�UDWLQJ�FRQVLVWHQW�ZLWK�WKDW�RI�KDQGKROH�RU�ER[��
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�� )UDPH� DQG� &RYHU�� � :HDWKHUSURRI� FDVW�LURQ� IUDPH�� ZLWK� FDVW�LURQ� FRYHU� ZLWK� UHFHVVHG�
FRYHU�KRRN�H\HV�DQG�WDPSHU�UHVLVWDQW��FDSWLYH��FRYHU�VHFXULQJ�EROWV��

�� )UDPH�DQG�&RYHU���:HDWKHUSURRI�VWHHO�IUDPH��ZLWK�VWHHO�FRYHU�ZLWK�UHFHVVHG�FRYHU�KRRN�
H\HV�DQG�WDPSHU�UHVLVWDQW��FDSWLYH��FRYHU�VHFXULQJ�EROWV��

�� )UDPH� DQG� &RYHU�� �:HDWKHUSURRI� VWHHO� IUDPH�� ZLWK� KLQJHG� VWHHO� DFFHVV� GRRU� DVVHPEO\�
ZLWK�WDPSHU�UHVLVWDQW��FDSWLYH��FRYHU�VHFXULQJ�EROWV��

D� &RYHU�+LQJHV���&RQFHDOHG��ZLWK�KROG�RSHQ�UDWFKHW�DVVHPEO\��
E� &RYHU�+DQGOH���5HFHVVHG��

�� )UDPH� DQG� &RYHU�� �:HDWKHUSURRI� DOXPLQXP� IUDPH�ZLWK� KLQJHG� DOXPLQXP� DFFHVV� GRRU�
DVVHPEO\�ZLWK�WDPSHU�UHVLVWDQW��FDSWLYH��FRYHU�VHFXULQJ�EROWV��

D� &RYHU�+LQJHV���&RQFHDOHG��ZLWK�KROG�RSHQ�UDWFKHW�DVVHPEO\��
E� &RYHU�+DQGOH���5HFHVVHG��

�� &RYHU�)LQLVK���1RQVNLG�ILQLVK�VKDOO�KDYH�D�PLQLPXP�FRHIILFLHQW�RI�IULFWLRQ�RI�������
�� &RYHU�/HJHQG���0ROGHG�OHWWHULQJ���(/(&75,&���2U��7(/(3+21(���$V�DSSURSULDWH�IRU�

HDFK�VHUYLFH��
�� &RQILJXUDWLRQ�� � 8QLWV� VKDOO� EH� GHVLJQHG� IRU� IOXVK� EXULDO� DQG� KDYH� RSHQ� ERWWRP�� XQOHVV�

RWKHUZLVH�LQGLFDWHG��
�� ([WHQVLRQV� DQG� 6ODEV�� �'HVLJQHG� WR�PDWH�ZLWK� ERWWRP� RI� HQFORVXUH�� � 6DPH�PDWHULDO� DV�

HQFORVXUH��

D� ([WHQVLRQ�VKDOO�SURYLGH�LQFUHDVHG�GHSWK�RI����LQFKHV��
E� 6ODE���6DPH�GLPHQVLRQV�DV�ERWWRP�RI�HQFORVXUH��DQG�DUUDQJHG�WR�SURYLGH�FORVXUH��

�� :LQGRZV�� �3UHFDVW� RSHQLQJV� LQ�ZDOOV�� DUUDQJHG� WR�PDWFK� GLPHQVLRQV� DQG� HOHYDWLRQV� RI�
DSSURDFKLQJ�GXFWV�DQG�GXFW�EDQNV�SOXV�DQ�DGGLWLRQDO����LQFKHV�YHUWLFDOO\�DQG�KRUL]RQWDOO\�
WR�DFFRPPRGDWH�DOLJQPHQW�YDULDWLRQV��

D� :LQGRZV�VKDOO�EH�ORFDWHG�QR�OHVV�WKDQ���LQFKHV������PP��IURP�LQWHULRU�VXUIDFHV�RI�
ZDOOV�� IORRUV�� RU� IUDPHV� DQG� FRYHUV� RI� KDQGKROHV�� EXW� FORVH� HQRXJK� WR� FRUQHUV� WR�
IDFLOLWDWH�UDFNLQJ�RI�FDEOHV�RQ�ZDOOV��

E� :LQGRZ� RSHQLQJ� VKDOO� KDYH� FDVW�LQ�SODFH�� ZHOGHG� ZLUH� IDEULF� UHLQIRUFHPHQW� IRU�
ILHOG�FXWWLQJ�DQG�EHQGLQJ�WR�WLH�LQ�WR�FRQFUHWH�HQYHORSHV�RI�GXFW�EDQNV��

F� :LQGRZ� RSHQLQJV� VKDOO� EH� IUDPHG� ZLWK� DW� OHDVW� WZR� DGGLWLRQDO� 1R���� VWHHO�
UHLQIRUFLQJ�EDUV�LQ�FRQFUHWH�DURXQG�HDFK�RSHQLQJ��

��� 'XFW�(QWUDQFHV�LQ�+DQGKROH�:DOOV���&DVW�HQG�EHOO�RU�GXFW�WHUPLQDWLQJ�ILWWLQJ�LQ�ZDOO�IRU�
HDFK�HQWHULQJ�GXFW��

D� 7\SH�DQG�VL]H�VKDOO�PDWFK�ILWWLQJV�WR�GXFW�RU�FRQGXLW�WR�EH�WHUPLQDWHG��
E� )LWWLQJV� VKDOO� DOLJQ� ZLWK� HOHYDWLRQV� RI� DSSURDFKLQJ� GXFWV� DQG� EH� ORFDWHG� QHDU�

LQWHULRU�FRUQHUV�RI�KDQGKROHV�WR�IDFLOLWDWH�UDFNLQJ�RI�FDEOH��

��� +DQGKROHV����LQFKHV�ZLGH�E\����LQFKHV�ORQJ��DQG�ODUJHU�VKDOO�KDYH�LQVHUWV�IRU�FDEOH�UDFNV�
DQG�SXOOLQJ�LQ�LURQV�LQVWDOOHG�EHIRUH�FRQFUHWH�LV�SRXUHG��
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��� +$1'+2/(6�$1'�%2;(6�27+(5�7+$1�35(&$67�&21&5(7(�

$� 'HVFULSWLRQ���&RPSO\�ZLWK�6&7(�����

�� &RORU��*UHHQ��
�� &RQILJXUDWLRQ�� �8QLWV� VKDOO� EH� GHVLJQHG� IRU� IOXVK� EXULDO� DQG� KDYH� RSHQ� � ERWWRP�� XQOHVV�

RWKHUZLVH�LQGLFDWHG��
�� &RYHU���:HDWKHUSURRI��VHFXUHG�E\�WDPSHU�UHVLVWDQW�ORFNLQJ�GHYLFHV�DQG�KDYLQJ�VWUXFWXUDO�

ORDG�UDWLQJ�FRQVLVWHQW�ZLWK�HQFORVXUH��
�� &RYHU�)LQLVK���1RQVNLG�ILQLVK�VKDOO�KDYH�D�PLQLPXP�FRHIILFLHQW�RI�IULFWLRQ�RI�������
�� &RYHU�/HJHQG���0ROGHG�OHWWHULQJ���(/(&75,&���2U��7(/(3+21(���$V�DSSURSULDWH�IRU�

HDFK�VHUYLFH���
�� 'LUHFW�%XULHG�:LULQJ�(QWUDQFH�3URYLVLRQV���.QRFNRXWV�HTXLSSHG�ZLWK�LQVXODWHG�EXVKLQJV�

RU�HQG�EHOO�ILWWLQJV��VHOHFWHG�WR�VXLW�ER[�PDWHULDO��VL]HG�IRU�ZLULQJ�LQGLFDWHG��DQG�DUUDQJHG�
IRU�VHFXUH��IL[HG�LQVWDOODWLRQ�LQ�HQFORVXUH�ZDOO��

�� 'XFW�(QWUDQFH� 3URYLVLRQV�� �'XFW�WHUPLQDWLQJ� ILWWLQJV� VKDOO�PDWH�ZLWK� HQWHULQJ� GXFWV� IRU�
VHFXUH��IL[HG�LQVWDOODWLRQ�LQ�HQFORVXUH�ZDOO��

�� +DQGKROHV� ��� LQFKHV� ZLGH� E\� ��� LQFKHV� ORQJ� � DQG� ODUJHU� VKDOO� KDYH� IDFWRU\�LQVWDOOHG�
LQVHUWV�IRU�FDEOH�UDFNV�DQG�SXOOLQJ�LQ�LURQV��

%� 3RO\PHU�&RQFUHWH�+DQGKROHV� DQG�%R[HV�ZLWK�3RO\PHU�&RQFUHWH�&RYHU�� �0ROGHG�RI� VDQG�DQG�
DJJUHJDWH�� ERXQG� WRJHWKHU� ZLWK� D� SRO\PHU� UHVLQ�� DQG� UHLQIRUFHG� ZLWK� VWHHO� RU� ILEHUJODVV� RU� D�
FRPELQDWLRQ�RI�WKH�WZR��

�� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV�
RIIHULQJ�SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��
WKH�IROORZLQJ��

D� $UPRUFDVW�3URGXFWV�&RPSDQ\��
E� &DUVRQ�,QGXVWULHV�//&��
F� &'5�6\VWHPV�&RUSRUDWLRQ��
G� 1HZ%DVLV��
H� 2U�DSSURYHG�HTXDO��

&� )LEHUJODVV� +DQGKROHV� DQG� %R[HV� ZLWK� 3RO\PHU� &RQFUHWH� )UDPH� DQG� &RYHU�� � 6KHHW�PROGHG��
ILEHUJODVV�UHLQIRUFHG��SRO\HVWHU�UHVLQ�HQFORVXUH�MRLQHG�WR�SRO\PHU�FRQFUHWH�WRS�ULQJ�RU�IUDPH��

�� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV�
RIIHULQJ�SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��
WKH�IROORZLQJ��

D� $UPRUFDVW�3URGXFWV�&RPSDQ\��
E� &DUVRQ�,QGXVWULHV�//&��
F� &KULVW\�&RQFUHWH�3URGXFWV��
G� 6\QHUWHFK�0RXOGHG�3URGXFWV��,QF���D�GLYLVLRQ�RI�2OGFDVWOH�3UHFDVW��
H� 2U�DSSURYHG�HTXDO��

'� )LEHUJODVV�+DQGKROHV�DQG�%R[HV���0ROGHG�RI�ILEHUJODVV�UHLQIRUFHG�SRO\HVWHU�UHVLQ��ZLWK�FRYHUV�
RI��UHLQIRUFHG�FRQFUHWH��
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�� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV�
RIIHULQJ�SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��
WKH�IROORZLQJ��

D� &DUVRQ�,QGXVWULHV�//&��
E� &KULVW\�&RQFUHWH�3URGXFWV��
F� 1RUGLF�)LEHUJODVV��,QF��
G� 2U�DSSURYHG�HTXDO��

(� +LJK�'HQVLW\� 3ODVWLF� %R[HV�� � ,QMHFWLRQ� PROGHG� RI� KLJK�GHQVLW\� SRO\HWK\OHQH� RU� FRSRO\PHU�
SRO\SURS\OHQH���&RYHU�VKDOO�EH�SRO\PHU�FRQFUHWH��

�� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV�
RIIHULQJ�SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��
WKH�IROORZLQJ��

D� &DUVRQ�,QGXVWULHV�//&��
E� 1RUGLF�)LEHUJODVV��,QF��
F� 3HQ&HOO�3ODVWLFV��
G� 2U�DSSURYHG�HTXDO��

��� 35(&$67�0$1+2/(6�

$� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

�� &DUGHU�&RQFUHWH�3URGXFWV��
�� &KULVW\�&RQFUHWH�3URGXFWV��
�� (OPKXUVW�&KLFDJR�6WRQH�&R��
�� 2OGFDVWOH�3UHFDVW�*URXS��
�� 5LYHUWRQ�&RQFUHWH�3URGXFWV��D�GLYLVLRQ�RI�&UHWH[�&RPSDQLHV��,QF��
�� 8WLOLW\�&RQFUHWH�3URGXFWV��//&��
�� 8WLOLW\�9DXOW�&R��
�� :DXVDX�7LOH��,QF��
�� 2U�DSSURYHG�HTXDO��

%� &RPSO\�ZLWK�$670�&������ZLWK�VWUXFWXUDO�GHVLJQ�ORDGLQJ�DV�VSHFLILHG�LQ�3DUW����8QGHUJURXQG�
(QFORVXUH� $SSOLFDWLRQ�� $UWLFOH� DQG� ZLWK� LQWHUORFNLQJ� PDWLQJ� VHFWLRQV�� FRPSOHWH� ZLWK�
DFFHVVRULHV��KDUGZDUH��DQG�IHDWXUHV��

�� :LQGRZV�� �3UHFDVW� RSHQLQJV� LQ�ZDOOV�� DUUDQJHG� WR�PDWFK� GLPHQVLRQV� DQG� HOHYDWLRQV� RI�
DSSURDFKLQJ�GXFWV�DQG�GXFW�EDQNV�SOXV�DQ�DGGLWLRQDO����LQFKHV�YHUWLFDOO\�DQG�KRUL]RQWDOO\�
WR�DFFRPPRGDWH�DOLJQPHQW�YDULDWLRQV��

D� :LQGRZV� VKDOO� EH� ORFDWHG� QR� OHVV� WKDQ� �� LQFKHV� IURP� LQWHULRU� VXUIDFHV� RI� ZDOOV��
IORRUV�� RU� URRIV� RI�PDQKROHV�� EXW� FORVH� HQRXJK� WR� FRUQHUV� WR� IDFLOLWDWH� UDFNLQJ� RI�
FDEOHV�RQ�ZDOOV��

E� :LQGRZ� RSHQLQJ� VKDOO� KDYH� FDVW�LQ�SODFH�� ZHOGHG� ZLUH� IDEULF� UHLQIRUFHPHQW� IRU�
ILHOG�FXWWLQJ�DQG�EHQGLQJ�WR�WLH�LQ�WR�FRQFUHWH�HQYHORSHV�RI�GXFW�EDQNV��
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F� :LQGRZ� RSHQLQJV� VKDOO� EH� IUDPHG� ZLWK� DW� OHDVW� WZR� DGGLWLRQDO� 1R���� VWHHO�
UHLQIRUFLQJ�EDUV�LQ�FRQFUHWH�DURXQG�HDFK�RSHQLQJ��

�� 'XFW�(QWUDQFHV� LQ�0DQKROH�:DOOV�� �&DVW�HQG�EHOO�RU�GXFW�WHUPLQDWLQJ�ILWWLQJ� LQ�ZDOO� IRU�
HDFK�HQWHULQJ�GXFW��

D� 7\SH�DQG�VL]H�VKDOO�PDWFK�ILWWLQJV�WR�GXFW�RU�FRQGXLW�WR�EH�WHUPLQDWHG��
E� )LWWLQJV� VKDOO� DOLJQ� ZLWK� HOHYDWLRQV� RI� DSSURDFKLQJ� GXFWV� DQG� EH� ORFDWHG� QHDU�

LQWHULRU�FRUQHUV�RI�PDQKROHV�WR�IDFLOLWDWH�UDFNLQJ�RI�FDEOH��

&� &RQFUHWH�.QRFNRXW�3DQHOV���������WR��� LQFKHV�WKLFN�� IRU� IXWXUH�FRQGXLW�HQWUDQFH�DQG�VOHHYH�IRU�
JURXQG�URG��

'� -RLQW� 6HDODQW�� � $VSKDOWLF�EXW\O� PDWHULDO� ZLWK� DGKHVLRQ�� FRKHVLRQ�� IOH[LELOLW\�� DQG� GXUDELOLW\�
SURSHUWLHV� QHFHVVDU\� WR� ZLWKVWDQG� PD[LPXP� K\GURVWDWLF� SUHVVXUHV� DW� WKH� LQVWDOODWLRQ� ORFDWLRQ�
ZLWK�WKH�JURXQG�ZDWHU�OHYHO�DW�JUDGH��

��� &$67�,1�3/$&(�0$1+2/(6�

$� 'HVFULSWLRQ�� �8QGHUJURXQG� XWLOLW\� VWUXFWXUHV�� FRQVWUXFWHG� LQ� SODFH�� FRPSOHWH�ZLWK� DFFHVVRULHV��
KDUGZDUH��DQG�IHDWXUHV�� � ,QFOXGH�FRQFUHWH�NQRFNRXW�SDQHOV� IRU�FRQGXLW�HQWUDQFH�DQG�VOHHYH�IRU�
JURXQG�URG��

%� 0DWHULDOV���&RPSO\�ZLWK�$670�&�����DQG�ZLWK�'LYLVLRQ����6HFWLRQ��&DVW�LQ�3ODFH�&RQFUHWH���

&� 6WUXFWXUDO� 'HVLJQ� /RDGLQJ�� � $V� VSHFLILHG� LQ� 3DUW��� �8QGHUJURXQG� (QFORVXUH� $SSOLFDWLRQ��
$UWLFOH��

��� 87,/,7<�6758&785(�$&&(6625,(6�

$� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

�� %LOFR�&RPSDQ\��7KH���
�� &DPSEHOO�)RXQGU\�&RPSDQ\��
�� &DUGHU�&RQFUHWH�3URGXFWV��
�� &KULVW\�&RQFUHWH�3URGXFWV��
�� (DVW�-RUGDQ�,URQ�:RUNV��,QF��
�� (OPKXUVW�&KLFDJR�6WRQH�&R��
�� 0F.LQOH\�,URQ�:RUNV��,QF��
�� 1HHQDK�)RXQGU\�&RPSDQ\��
�� 1HZ%DVLV��
��� 2OGFDVWOH�3UHFDVW�*URXS��
��� 2VEXUQ�$VVRFLDWHV��,QF��
��� 3HQQV\OYDQLD�,QVHUW�&RUSRUDWLRQ��
��� 5LYHUWRQ�&RQFUHWH�3URGXFWV��D�GLYLVLRQ�RI�&UHWH[�&RPSDQLHV��,QF���
��� 6WURQJZHOO�&RUSRUDWLRQ��/HQRLU�&LW\�'LYLVLRQ��
��� 8QGHUJURXQG�'HYLFHV��,QF��
��� 8WLOLW\�&RQFUHWH�3URGXFWV��//&��
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��� 8WLOLW\�9DXOW�&R��
��� :DXVDX�7LOH��,QF��
��� 2U�DSSURYHG�HTXDO��

%� 0DQKROH�)UDPHV��&RYHUV�� DQG�&KLPQH\�&RPSRQHQWV�� �&RPSO\�ZLWK� VWUXFWXUDO�GHVLJQ� ORDGLQJ�
VSHFLILHG�IRU�PDQKROH��

�� )UDPH� DQG� &RYHU�� �:HDWKHUSURRI�� JUD\� FDVW� LURQ� FRPSO\LQJ�ZLWK� $670�$����$���0��
&ODVV���%�ZLWK�PLOOHG�FRYHU�WR�IUDPH�EHDULQJ�VXUIDFHV��GLDPHWHU�����LQFKHV��

D� &RYHU�)LQLVK���1RQVNLG�ILQLVK�VKDOO�KDYH�D�PLQLPXP�FRHIILFLHQW�RI�IULFWLRQ�RI�������
E� 6SHFLDO� &RYHUV�� � 5HFHVV� LQ� IDFH� RI� FRYHU� GHVLJQHG� WR� DFFHSW� ILQLVK� PDWHULDO� LQ�

SDYHG�DUHDV��

�� &RYHU�/HJHQG���&DVW�LQ���6HOHFWHG�WR�VXLW�V\VWHP��

D� /HJHQG�� � �(/(&75,&�/9�� IRU� GXFW� V\VWHPV� ZLWK� SRZHU� ZLUHV� DQG� FDEOHV� IRU�
V\VWHPV�RSHUDWLQJ�DW�����9�DQG�OHVV��

E� /HJHQG����(/(&75,&�+9��IRU�GXFW�V\VWHPV�ZLWK�PHGLXP�YROWDJH�FDEOHV��
F� /HJHQG����6,*1$/��IRU�FRPPXQLFDWLRQV��GDWD��DQG�WHOHSKRQH�GXFW�V\VWHPV��

�� 0DQKROH� &KLPQH\� &RPSRQHQWV�� � 3UHFDVW� FRQFUHWH� ULQJV� ZLWK� GLPHQVLRQV� PDWFKHG� WR�
WKRVH�RI�URRI�RSHQLQJ��

D� 0RUWDU� IRU� &KLPQH\� 5LQJ� DQG� )UDPH� DQG� &RYHU� -RLQWV�� � &RPSO\� ZLWK�
$670�&������7\SH�0�� H[FHSW� IRU�TXDQWLWLHV� OHVV� WKDQ� ���� FX�� IW��ZKHUH�SDFNDJHG�
PL[�FRPSO\LQJ�ZLWK�$670�&������7\SH�0��PD\�EH�XVHG��

&� 0DQKROH�6XPS�)UDPH�DQG�*UDWH���$670�$����$���0��&ODVV���%��JUD\�FDVW�LURQ��

'� 3XOOLQJ�(\HV�LQ�&RQFUHWH�:DOOV���(\HEROW�ZLWK�UHLQIRUFLQJ�EDU�IDVWHQLQJ�LQVHUW����LQFK�GLDPHWHU�
H\H��DQG���E\���LQFK�EROW��

�� :RUNLQJ�/RDG�(PEHGGHG�LQ���,QFK������PP��������SVL� ������03D��&RQFUHWH����������
OEI�����N1��PLQLPXP�WHQVLRQ��

(� 3XOOLQJ�(\HV�LQ�1RQFRQFUHWH�:DOOV���(\HEROW�ZLWK�UHLQIRUFHG�IDVWHQLQJ��������LQFK�GLDPHWHU�H\H��
UDWHG������OEI�PLQLPXP�WHQVLRQ��

)� 3XOOLQJ�,Q� DQG� /LIWLQJ� ,URQV� LQ�&RQFUHWH� )ORRUV�� � ����LQFK� GLDPHWHU�� KRW�GLS� JDOYDQL]HG�� EHQW�
VWHHO� URG�� VWUHVV� UHOLHYHG� DIWHU� IRUPLQJ�� DQG� IDVWHQHG� WR� UHLQIRUFLQJ� URG�� � ([SRVHG� WULDQJXODU�
RSHQLQJ��

�� 8OWLPDWH�<LHOG�6WUHQJWK����������OEI�VKHDU�DQG��������OEI�WHQVLRQ��

*� %ROWLQJ� ,QVHUWV� IRU� &RQFUHWH� 8WLOLW\� 6WUXFWXUH� &DEOH� 5DFNV� DQG� 2WKHU� $WWDFKPHQWV�� � )ODUHG��
WKUHDGHG�LQVHUWV�RI�QRQFRUURVLYH��FKHPLFDO�UHVLVWDQW��QRQFRQGXFWLYH�WKHUPRSODVWLF�PDWHULDO������
LQFK�,'�E\�������LQFKHV�GHHS��IODUHG�WR�������LQFKHV�PLQLPXP�DW�EDVH��

�� 7HVWHG�8OWLPDWH�3XOORXW�6WUHQJWK����������OEI�PLQLPXP��
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+� ([SDQVLRQ� $QFKRUV� IRU� ,QVWDOODWLRQ� DIWHU� &RQFUHWH� ,V� &DVW�� � =LQF�SODWHG�� FDUERQ�VWHHO�ZHGJH�
W\SH�ZLWK� VWDLQOHVV�VWHHO� H[SDQGHU� FOLS�ZLWK� ����LQFK�EROW�� �����OEI� UDWHG�SXOORXW�VWUHQJWK�� DQG�
PLQLPXP������OEI�UDWHG�VKHDU�VWUHQJWK��

,� &DEOH�5DFN�$VVHPEO\���6WHHO��KRW�GLS�JDOYDQL]HG��H[FHSW�LQVXODWRUV��

�� 6WDQFKLRQV���7�VHFWLRQ�RU�FKDQQHO��������LQFK�QRPLQDO�VL]H��SXQFKHG�ZLWK����KROHV�RQ���
����LQFK�FHQWHUV�IRU�FDEOH�DUP�DWWDFKPHQW��

�� $UPV���������LQFKHV�ZLGH��OHQJWKV�UDQJLQJ�IURP���LQFKHV�ZLWK�����OE�PLQLPXP�FDSDFLW\�
WR����LQFKHV�ZLWK�����OE�PLQLPXP�FDSDFLW\���$UPV�VKDOO�KDYH�VORWV�DORQJ�IXOO�OHQJWK�IRU�
FDEOH� WLHV� DQG� EH� DUUDQJHG� IRU� VHFXUH� PRXQWLQJ� LQ� KRUL]RQWDO� SRVLWLRQ� DW� DQ\� YHUWLFDO�
ORFDWLRQ�RQ�VWDQFKLRQV��

�� ,QVXODWRUV���+LJK�JOD]H��ZHW�SURFHVV�SRUFHODLQ�DUUDQJHG�IRU�PRXQWLQJ�RQ�FDEOH�DUPV��

-� &DEOH�5DFN�$VVHPEO\�� �1RQPHWDOOLF�� �&RPSRQHQWV� IDEULFDWHG�IURP�QRQFRQGXFWLYH�� ILEHUJODVV�
UHLQIRUFHG�SRO\PHU��

�� 6WDQFKLRQV���1RPLQDO����LQFKHV�KLJK�E\���LQFKHV�ZLGH��ZLWK�PLQLPXP�RI���KROHV�IRU�DUP�
DWWDFKPHQW��

�� $UPV���$UUDQJHG�IRU�VHFXUH��GURS�LQ�DWWDFKPHQW�LQ�KRUL]RQWDO�SRVLWLRQ�DW�DQ\�ORFDWLRQ�RQ�
FDEOH� VWDQFKLRQV�� DQG� FDSDEOH� RI� EHLQJ� ORFNHG� LQ� SRVLWLRQ�� � $UPV� VKDOO� EH� DYDLODEOH� LQ�
OHQJWKV� UDQJLQJ� IURP��� LQFKHV�ZLWK�����OE�PLQLPXP�FDSDFLW\� WR� ��� LQFKHV�ZLWK�����OE�
PLQLPXP� FDSDFLW\�� � 7RS� RI� DUP�VKDOO� EH� QRPLQDOO\� �� LQFKHV�ZLGH�� DQG� DUP� VKDOO� KDYH�
VORWV�DORQJ�IXOO�OHQJWK�IRU�FDEOH�WLHV��

.� 'XFW�6HDOLQJ�&RPSRXQG���1RQKDUGHQLQJ��VDIH�IRU�FRQWDFW�ZLWK�KXPDQ�VNLQ��QRW�GHOHWHULRXV� WR�
FDEOH� LQVXODWLRQ�� DQG�ZRUNDEOH� DW� WHPSHUDWXUHV� DV� ORZ� DV� ��� GHJ�)�� �&DSDEOH� RI�ZLWKVWDQGLQJ�
WHPSHUDWXUH�RI�����GHJ�)�ZLWKRXW�VOXPS�DQG�DGKHULQJ�WR�FOHDQ�VXUIDFHV�RI�SODVWLF�GXFWV��PHWDOOLF�
FRQGXLWV�� FRQGXLW� FRDWLQJV�� FRQFUHWH�� PDVRQU\�� OHDG�� FDEOH� VKHDWKV�� FDEOH� MDFNHWV�� LQVXODWLRQ�
PDWHULDOV��DQG�FRPPRQ�PHWDOV��

/� )L[HG�0DQKROH�/DGGHUV�� �$UUDQJHG� IRU� DWWDFKPHQW� WR�ZDOO�DQG� IORRU�RI�PDQKROH�� �/DGGHU� DQG�
PRXQWLQJ� EUDFNHWV� DQG� EUDFHV� VKDOO� EH� IDEULFDWHG� IURP� QRQFRQGXFWLYH�� VWUXFWXUDO�JUDGH��
ILEHUJODVV�UHLQIRUFHG�UHVLQ��

0� &RYHU�+RRNV���+HDY\�GXW\��GHVLJQHG�IRU�OLIWV����OEI�DQG�JUHDWHU���7ZR�UHTXLUHG��

��� 6285&(�48$/,7<�&21752/�

$� 7HVW�DQG�LQVSHFW�SUHFDVW�FRQFUHWH�XWLOLW\�VWUXFWXUHV�DFFRUGLQJ�WR�$670�&�������

%� 1RQFRQFUHWH�+DQGKROH� DQG�3XOO�%R[�3URWRW\SH�7HVW�� �7HVW�SURWRW\SHV�RI�PDQKROHV� DQG�ER[HV�
IRU� FRPSOLDQFH� ZLWK� 6&7(����� � 6WUHQJWK� WHVWV� VKDOO� EH� IRU� VSHFLILHG� WLHU� UDWLQJV� RI� SURGXFWV�
VXSSOLHG��

�� 7HVWV�RI�PDWHULDOV�VKDOO�EH�SHUIRUPHG�E\�D�LQGHSHQGHQW�WHVWLQJ�DJHQF\��
�� 6WUHQJWK� WHVWV� RI� FRPSOHWH� ER[HV� DQG� FRYHUV� VKDOO� EH� E\� HLWKHU� DQ� LQGHSHQGHQW� WHVWLQJ�

DJHQF\� RU� WKH�PDQXIDFWXUHU�� � $� TXDOLILHG� UHJLVWHUHG� SURIHVVLRQDO� HQJLQHHU� VKDOO� FHUWLI\�
WHVWV�E\�PDQXIDFWXUHU��
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�� 7HVWLQJ� PDFKLQH� SUHVVXUH� JDJHV� VKDOO� KDYH� FXUUHQW� FDOLEUDWLRQ� FHUWLILFDWLRQ� FRPSO\LQJ�
ZLWK�,62������DQG�,62��������DQG�WUDFHDEOH�WR�1,67�VWDQGDUGV��

3$57�����(;(&87,21�

��� 81'(5*5281'�'8&7�$33/,&$7,21�

$� 'XFWV� IRU�(OHFWULFDO�)HHGHUV�����9�DQG�/HVV�� �51&��1(0$�7\SH�(3&����39&�� LQ� FRQFUHWH�
HQFDVHG�GXFW�EDQN��XQOHVV�RWKHUZLVH�LQGLFDWHG��

%� 'XFWV�IRU�(OHFWULFDO�)HHGHUV�����9�DQG�/HVV���51&��1(0$�7\SH�(3&����39&��LQ�GLUHFW�EXULHG�
GXFW�EDQN��XQOHVV�RWKHUZLVH�LQGLFDWHG��

&� 'XFWV� IRU�(OHFWULFDO�%UDQFK�&LUFXLWV�� �51&��1(0$�7\SH�(3&����39&�� LQ�GLUHFW�EXULHG�GXFW�
EDQN��XQOHVV�RWKHUZLVH�LQGLFDWHG��

'� 8QGHUJURXQG� 'XFWV� IRU� 7HOHSKRQH�� &RPPXQLFDWLRQV�� RU� 'DWD� 8WLOLW\� 6HUYLFH� &DEOHV�� � 51&��
1(0$�7\SH�(3&����� (%���� 39&�� DV� UHTXLUHG� E\� XWLOLW\� FRPSDQ\�� LQ� FRQFUHWH�HQFDVHG� GXFW�
EDQN��XQOHVV�RWKHUZLVH�LQGLFDWHG��

(� 8QGHUJURXQG� 'XFWV� IRU� 7HOHSKRQH�� &RPPXQLFDWLRQV�� RU� 'DWD� 8WLOLW\� 6HUYLFH� &DEOHV���
8QGHUJURXQG�SODVWLF�XWLOLWLHV�GXFW��1(0$�7\SH�'%�����39&��DV�UHTXLUHG�E\�XWLOLW\�FRPSDQ\���
LQVWDOOHG�LQ�GLUHFW�EXULHG�RU�FRQFUHWH�HQFDVHG�GXFW�EDQN��XQOHVV�RWKHUZLVH�LQGLFDWHG��

)� 8QGHUJURXQG�'XFWV�IRU�7HOHSKRQH��&RPPXQLFDWLRQV��RU�'DWD�&LUFXLWV���51&��1(0$�7\SH�'%�
����39&��LQ�GLUHFW�EXULHG�GXFW�EDQN��XQOHVV�RWKHUZLVH�LQGLFDWHG��

*� 8QGHUJURXQG�'XFWV�IRU�7HOHSKRQH��&RPPXQLFDWLRQV��RU�'DWD�&LUFXLWV���51&��1(0$�7\SH�(%�
���39&��LQ�FRQFUHWH�HQFDVHG�GXFW�EDQN��XQOHVV�RWKHUZLVH�LQGLFDWHG��

+� 8QGHUJURXQG�'XFWV�&URVVLQJ� 3DYHG� 3DWKV��:DONV��'ULYHZD\V� DQG�5RDGZD\V�� �51&��1(0$�
7\SH�(3&����39&�� HQFDVHG� LQ� UHLQIRUFHG� FRQFUHWH�� RU� DV� UHTXLUHG� E\� '�2�7�� RU� DXWKRULW\�
KDYLQJ�MXULVGLFWLRQ��

��� 81'(5*5281'�(1&/2685(�$33/,&$7,21�

$� +DQGKROHV� DQG� %R[HV� IRU� ����9� DQG� /HVV��,QFOXGLQJ� 7HOHSKRQH�� &RPPXQLFDWLRQV�� DQG� 'DWD�
:LULQJ��

�� 8QLWV� LQ� 5RDGZD\V� DQG� 2WKHU� 'HOLEHUDWH� 7UDIILF� 3DWKV�� � 3UHFDVW� FRQFUHWH���
$$6+72�+%�����+����VWUXFWXUDO�ORDG�UDWLQJ��

�� 8QLWV� LQ� 'ULYHZD\�� 3DUNLQJ� /RW�� DQG� 2II�5RDGZD\� /RFDWLRQV�� 6XEMHFW� WR� 2FFDVLRQDO��
1RQGHOLEHUDWH�/RDGLQJ�E\�+HDY\�9HKLFOHV���3UHFDVW�FRQFUHWH��$$6+72�+%�����+�����

�� 8QLWV� LQ� 6LGHZDON� DQG� 6LPLODU� $SSOLFDWLRQV� ZLWK� D� 6DIHW\� )DFWRU� IRU� 1RQGHOLEHUDWH�
/RDGLQJ�E\�9HKLFOHV���3UHFDVW�FRQFUHWH��$$6+72�+%�����+�����

%� 0DQKROHV���3UHFDVW�RU�FDVW�LQ�SODFH�FRQFUHWH��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

81'(5*5281'�'8&76�$1'�5$&(:$<6�)25�(/(&75,&$/�6<67(06� ������������
�

�� 8QLWV� /RFDWHG� LQ� 5RDGZD\V� DQG� 2WKHU� 'HOLEHUDWH� 7UDIILF� 3DWKV� E\� +HDY\� RU�0HGLXP�
9HKLFOHV���+����VWUXFWXUDO�ORDG�UDWLQJ�DFFRUGLQJ�WR�$$6+72�+%�����

�� 8QLWV�1RW�/RFDWHG�LQ�'HOLEHUDWH�7UDIILF�3DWKV�E\�+HDY\�RU�0HGLXP�9HKLFOHV���+����ORDG�
UDWLQJ�DFFRUGLQJ�WR�$$6+72�+%�����

��� ($57+:25.�

$� ([FDYDWLRQ� DQG�%DFNILOO�� � &RPSO\� ZLWK� 'LYLVLRQ���� 6HFWLRQ� �(DUWK�0RYLQJ��� EXW� GR� QRW� XVH�
KHDY\�GXW\��K\GUDXOLF�RSHUDWHG��FRPSDFWLRQ�HTXLSPHQW��

%� 5HVWRUH�VXUIDFH�IHDWXUHV�DW�DUHDV�GLVWXUEHG�E\�H[FDYDWLRQ�DQG�UHHVWDEOLVK�RULJLQDO�JUDGHV��XQOHVV�
RWKHUZLVH�LQGLFDWHG���5HSODFH�UHPRYHG�VRG�LPPHGLDWHO\�DIWHU�EDFNILOOLQJ�LV�FRPSOHWHG��

&� 5HVWRUH� DUHDV� GLVWXUEHG� E\� WUHQFKLQJ�� VWRULQJ� RI� GLUW�� FDEOH� OD\LQJ�� DQG� RWKHU� ZRUN�� � 5HVWRUH�
YHJHWDWLRQ�DQG�LQFOXGH�QHFHVVDU\�WRSVRLOLQJ��IHUWLOL]LQJ��OLPLQJ��VHHGLQJ��VRGGLQJ��VSULJJLQJ��DQG�
PXOFKLQJ��

'� &XW� DQG� SDWFK� H[LVWLQJ� SDYHPHQW� LQ� WKH� SDWK� RI� XQGHUJURXQG� GXFWV� DQG� XWLOLW\� VWUXFWXUHV�
DFFRUGLQJ�WR�'LYLVLRQ����6HFWLRQ��&XWWLQJ�DQG�3DWFKLQJ���

��� '8&7�,167$//$7,21�

$� 6ORSH���3LWFK�GXFWV�D�PLQLPXP�VORSH�RI�������GRZQ�WRZDUG�PDQKROHV�DQG�KDQGKROHV�DQG�DZD\�
IURP�EXLOGLQJV�DQG�HTXLSPHQW���6ORSH�GXFWV�IURP�D�KLJK�SRLQW�LQ�UXQV�EHWZHHQ�WZR�PDQKROHV�WR�
GUDLQ�LQ�ERWK�GLUHFWLRQV��

%� &XUYHV� DQG� %HQGV�� � 8VH� ��GHJUHH� DQJOH� FRXSOLQJV� IRU� VPDOO� FKDQJHV� LQ� GLUHFWLRQ�� � 8VH�
PDQXIDFWXUHG� ORQJ� VZHHS� EHQGV� ZLWK� D� PLQLPXP� UDGLXV� RI� ��� IHHW�� ERWK� KRUL]RQWDOO\� DQG�
YHUWLFDOO\��DW�RWKHU�ORFDWLRQV��XQOHVV�RWKHUZLVH�LQGLFDWHG��

&� -RLQWV�� � 8VH� VROYHQW�FHPHQWHG� MRLQWV� LQ� GXFWV� DQG� ILWWLQJV� DQG� PDNH� ZDWHUWLJKW� DFFRUGLQJ� WR�
PDQXIDFWXUHU
V�ZULWWHQ� LQVWUXFWLRQV���6WDJJHU�FRXSOLQJV�VR� WKRVH�RI�DGMDFHQW�GXFWV�GR�QRW� OLH�LQ�
VDPH�SODQH��

'� 'XFW�(QWUDQFHV� WR�0DQKROHV� DQG�&RQFUHWH� DQG�3RO\PHU�&RQFUHWH�+DQGKROHV�� �8VH� HQG� EHOOV��
VSDFHG�DSSUR[LPDWHO\���� LQFKHV�R�F�� IRU���LQFK��GXFWV��DQG�YDU\�SURSRUWLRQDWHO\�IRU�RWKHU�GXFW�
VL]HV��

�� %HJLQ�FKDQJH�IURP�UHJXODU�VSDFLQJ�WR�HQG�EHOO�VSDFLQJ����IHHW�IURP�WKH�HQG�EHOO�ZLWKRXW�
UHGXFLQJ�GXFW�OLQH�VORSH�DQG�ZLWKRXW�IRUPLQJ�D�WUDS�LQ�WKH�OLQH��

�� 'LUHFW�%XULHG�'XFW�%DQNV���,QVWDOO�DQ�H[SDQVLRQ�DQG�GHIOHFWLRQ�ILWWLQJ�LQ�HDFK�FRQGXLW�LQ�
WKH�DUHD�RI�GLVWXUEHG�HDUWK�DGMDFHQW�WR�PDQKROH�RU�KDQGKROH��

�� *URXW�HQG�EHOOV�LQWR�VWUXFWXUH�ZDOOV�IURP�ERWK�VLGHV�WR�SURYLGH�ZDWHUWLJKW�HQWUDQFHV��

(� %XLOGLQJ�:DOO�3HQHWUDWLRQV���0DNH�D�WUDQVLWLRQ�IURP�XQGHUJURXQG�GXFW�WR�ULJLG�VWHHO�FRQGXLW�DW�
OHDVW����IHHW�RXWVLGH�WKH�EXLOGLQJ�ZDOO�ZLWKRXW�UHGXFLQJ�GXFW�OLQH�VORSH�DZD\�IURP�WKH�EXLOGLQJ��
DQG�ZLWKRXW�IRUPLQJ�D�WUDS�LQ�WKH�OLQH���8VH�ILWWLQJV�PDQXIDFWXUHG�IRU�GXFW�WR�FRQGXLW�WUDQVLWLRQ���
,QVWDOO�FRQGXLW�SHQHWUDWLRQV�RI�EXLOGLQJ�ZDOOV�DV�VSHFLILHG� LQ�'LYLVLRQ����6HFWLRQ��6OHHYHV�DQG�
6OHHYH�6HDOV�IRU�(OHFWULFDO�5DFHZD\V�DQG�&DEOLQJ���
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)� 6HDOLQJ���3URYLGH�WHPSRUDU\�FORVXUH�DW�WHUPLQDWLRQV�RI�GXFWV�WKDW�KDYH�FDEOHV�SXOOHG���6HDO�VSDUH�
GXFWV�DW�WHUPLQDWLRQV���8VH�VHDOLQJ�FRPSRXQG�DQG�SOXJV�WR�ZLWKVWDQG�DW�OHDVW����SVLJ�K\GURVWDWLF�
SUHVVXUH��

*� 3XOOLQJ�&RUG���,QVWDOO�����OEI��WHVW�Q\ORQ�FRUG�LQ�GXFWV��LQFOXGLQJ�VSDUHV��

+� &RQFUHWH�(QFDVHG�'XFWV���6XSSRUW�GXFWV�RQ�GXFW�VHSDUDWRUV��

�� 6HSDUDWRU�,QVWDOODWLRQ���6SDFH�VHSDUDWRUV�FORVH�HQRXJK�WR�SUHYHQW�VDJJLQJ�DQG�GHIRUPLQJ�
RI�GXFWV��ZLWK�QRW�OHVV�WKDQ���VSDFHUV�SHU����IHHW�RI�GXFW���6HFXUH�VHSDUDWRUV�WR�HDUWK�DQG�
WR�GXFWV�WR�SUHYHQW�IORDWLQJ�GXULQJ�FRQFUHWLQJ���6WDJJHU�VHSDUDWRUV�DSSUR[LPDWHO\���LQFKHV�
EHWZHHQ� WLHUV�� �7LH� HQWLUH� DVVHPEO\� WRJHWKHU�XVLQJ� IDEULF� VWUDSV��GR�QRW�XVH� WLH�ZLUHV�RU�
UHLQIRUFLQJ� VWHHO� WKDW� PD\� IRUP� FRQGXFWLYH� RU� PDJQHWLF� ORRSV� DURXQG� GXFWV� RU� GXFW�
JURXSV��

�� &RQFUHWLQJ� 6HTXHQFH�� � 3RXU� HDFK� UXQ� RI� HQYHORSH� EHWZHHQ� PDQKROHV� RU� RWKHU�
WHUPLQDWLRQV�LQ�RQH�FRQWLQXRXV�RSHUDWLRQ��

D� 6WDUW�DW�RQH�HQG�DQG�ILQLVK�DW�WKH�RWKHU��DOORZLQJ�IRU�H[SDQVLRQ�DQG�FRQWUDFWLRQ�RI�
GXFWV� DV� WKHLU� WHPSHUDWXUH� FKDQJHV� GXULQJ� DQG� DIWHU� WKH� SRXU�� � 8VH� H[SDQVLRQ�
ILWWLQJV� LQVWDOOHG� DFFRUGLQJ� WR� PDQXIDFWXUHU
V� ZULWWHQ� UHFRPPHQGDWLRQV�� RU� XVH�
RWKHU�VSHFLILF�PHDVXUHV�WR�SUHYHQW�H[SDQVLRQ�FRQWUDFWLRQ�GDPDJH��

E� ,I� PRUH� WKDQ� RQH� SRXU� LV� QHFHVVDU\�� WHUPLQDWH� HDFK� SRXU� LQ� D� YHUWLFDO� SODQH� DQG�
LQVWDOO�����LQFK�UHLQIRUFLQJ�URG�GRZHOV�H[WHQGLQJ���� LQFKHV� LQWR�FRQFUHWH�RQ�ERWK�
VLGHV�RI�MRLQW�QHDU�FRUQHUV�RI�HQYHORSH��

�� 3RXULQJ� &RQFUHWH�� � 6SDGH� FRQFUHWH� FDUHIXOO\� GXULQJ� SRXUV� WR� SUHYHQW� YRLGV� XQGHU� DQG�
EHWZHHQ� FRQGXLWV� DQG� DW� H[WHULRU� VXUIDFH� RI� HQYHORSH�� � 'R� QRW� DOORZ� D� KHDY\�PDVV� RI�
FRQFUHWH� WR� IDOO� GLUHFWO\�RQWR�GXFWV�� �8VH� D�SODQN� WR�GLUHFW� FRQFUHWH�GRZQ� VLGHV�RI�EDQN�
DVVHPEO\� WR� WUHQFK� ERWWRP�� � $OORZ� FRQFUHWH� WR� IORZ� WR� FHQWHU� RI� EDQN� DQG� ULVH� XS� LQ�
PLGGOH��XQLIRUPO\�ILOOLQJ�DOO�RSHQ�VSDFHV���'R�QRW�XVH�SRZHU�GULYHQ�DJLWDWLQJ�HTXLSPHQW�
XQOHVV�VSHFLILFDOO\�GHVLJQHG�IRU�GXFW�EDQN�DSSOLFDWLRQ��

�� 5HLQIRUFHPHQW���5HLQIRUFH�FRQFUHWH�HQFDVHG�GXFW�EDQNV�ZKHUH�WKH\�FURVV�GLVWXUEHG�HDUWK�
DQG�ZKHUH� LQGLFDWHG�� �$UUDQJH� UHLQIRUFLQJ� URGV� DQG� WLHV�ZLWKRXW� IRUPLQJ�FRQGXFWLYH�RU�
PDJQHWLF�ORRSV�DURXQG�GXFWV�RU�GXFW�JURXSV��

�� )RUPV���8VH�ZDOOV�RI�WUHQFK�WR�IRUP�VLGH�ZDOOV�RI�GXFW�EDQN�ZKHUH�VRLO�LV�VHOI�VXSSRUWLQJ�
DQG�FRQFUHWH�HQYHORSH�FDQ�EH�SRXUHG�ZLWKRXW�VRLO�LQFOXVLRQV��RWKHUZLVH��XVH�IRUPV��

�� 0LQLPXP�6SDFH�EHWZHHQ�'XFWV�� � �� LQFKHV�EHWZHHQ�GXFWV� DQG�H[WHULRU� HQYHORSH�ZDOO�� ��
LQFKHV�EHWZHHQ�GXFWV�IRU�OLNH�VHUYLFHV��DQG���LQFKHV�EHWZHHQ�SRZHU�DQG�VLJQDO�GXFWV��

�� 'HSWK�� � ,QVWDOO� WRS� RI� GXFW� EDQN� DW� OHDVW� ��� LQFKHV� EHORZ� ILQLVKHG� JUDGH� LQ� DUHDV� QRW�
VXEMHFW� WR� GHOLEHUDWH� WUDIILF�� DQG� DW� OHDVW� ��� LQFKHV� EHORZ� ILQLVKHG� JUDGH� LQ� GHOLEHUDWH�
WUDIILF�SDWKV�IRU�YHKLFOHV��XQOHVV�RWKHUZLVH�LQGLFDWHG��

�� 6WXE�8SV�� � 8VH�PDQXIDFWXUHG� GXFW� HOERZV� IRU� VWXE�XSV� DW� SROHV� DQG� HTXLSPHQW� DQG� DW�
EXLOGLQJ� HQWUDQFHV� WKURXJK� WKH� IORRU�� XQOHVV� RWKHUZLVH� LQGLFDWHG�� � ([WHQG� FRQFUHWH�
HQFDVHPHQW�WKURXJKRXW�WKH�OHQJWK�RI�WKH�HOERZ��

�� 6WXE�8SV�� � 8VH� PDQXIDFWXUHG� ULJLG� VWHHO� FRQGXLW� HOERZV� IRU� VWXE�XSV� DW� SROHV� DQG�
HTXLSPHQW�DQG�DW�EXLOGLQJ�HQWUDQFHV�WKURXJK�WKH�IORRU��

D� &RXSOH�VWHHO�FRQGXLWV�WR�GXFWV�ZLWK�DGDSWHUV�GHVLJQHG�IRU�WKLV�SXUSRVH��DQG�HQFDVH�
FRXSOLQJ�ZLWK���LQFKHV�RI�FRQFUHWH��
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E� 6WXE�8SV� WR� (TXLSPHQW�� � )RU� HTXLSPHQW� PRXQWHG� RQ� RXWGRRU� FRQFUHWH� EDVHV��
H[WHQG� VWHHO� FRQGXLW� KRUL]RQWDOO\� D� PLQLPXP� RI� ��� LQFKHV� IURP� HGJH� RI� EDVH���
,QVWDOO�LQVXODWHG�JURXQGLQJ�EXVKLQJV�RQ�WHUPLQDWLRQV�DW�HTXLSPHQW��

��� :DUQLQJ�7DSH�� �%XU\�ZDUQLQJ� WDSH�DSSUR[LPDWHO\����LQFKHV�DERYH�DOO�FRQFUHWH�HQFDVHG�
GXFWV�DQG�GXFW�EDQNV���$OLJQ�WDSH�SDUDOOHO�WR�DQG�ZLWKLQ���LQFKHV�RI�WKH�FHQWHUOLQH�RI�GXFW�
EDQN���3URYLGH�DQ�DGGLWLRQDO�ZDUQLQJ�WDSH�IRU�HDFK����LQFK�LQFUHPHQW�RI�GXFW�EDQN�ZLGWK�
RYHU�D�QRPLQDO����LQFKHV���6SDFH�DGGLWLRQDO�WDSHV����LQFKHV�DSDUW��KRUL]RQWDOO\��

,� 'LUHFW�%XULHG�'XFW�%DQNV��

�� 6XSSRUW�GXFWV�RQ�GXFW� VHSDUDWRUV� FRRUGLQDWHG�ZLWK�GXFW� VL]H�� GXFW� VSDFLQJ�� DQG�RXWGRRU�
WHPSHUDWXUH��

�� 6SDFH�VHSDUDWRUV�FORVH�HQRXJK�WR�SUHYHQW�VDJJLQJ�DQG�GHIRUPLQJ�RI�GXFWV��ZLWK�QRW�OHVV�
WKDQ� �� VSDFHUV� SHU� ��� IHHW� RI� GXFW�� � 6HFXUH� VHSDUDWRUV� WR� HDUWK� DQG� WR� GXFWV� WR� SUHYHQW�
GLVSODFHPHQW�GXULQJ�EDFNILOO�DQG�\HW�SHUPLW�OLQHDU�GXFW�PRYHPHQW�GXH�WR�H[SDQVLRQ�DQG�
FRQWUDFWLRQ� DV� WHPSHUDWXUH� FKDQJHV�� � 6WDJJHU� VSDFHUV� DSSUR[LPDWHO\� �� LQFKHV� EHWZHHQ�
WLHUV��

�� ([FDYDWH� WUHQFK� ERWWRP� WR� SURYLGH� ILUP� DQG� XQLIRUP� VXSSRUW� IRU� GXFW� EDQN�� � 3UHSDUH�
WUHQFK�ERWWRPV�DV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��(DUWK�0RYLQJ��IRU�SLSHV�OHVV�WKDQ���
LQFKHV�LQ�QRPLQDO�GLDPHWHU��

�� ,QVWDOO�EDFNILOO�DV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��(DUWK�0RYLQJ���
�� $IWHU� LQVWDOOLQJ� ILUVW� WLHU� RI� GXFWV�� EDFNILOO� DQG� FRPSDFW�� �6WDUW� DW� WLH�LQ� SRLQW� DQG�ZRUN�

WRZDUG� HQG� RI� GXFW� UXQ�� OHDYLQJ� GXFWV� DW� HQG� RI� UXQ� IUHH� WR�PRYH�ZLWK� H[SDQVLRQ� DQG�
FRQWUDFWLRQ�DV� WHPSHUDWXUH�FKDQJHV�GXULQJ� WKLV�SURFHVV�� �5HSHDW�SURFHGXUH�DIWHU�SODFLQJ�
HDFK� WLHU�� � $IWHU� SODFLQJ� ODVW� WLHU�� KDQG�SODFH� EDFNILOO� WR� �� LQFKHV� RYHU� GXFWV� DQG� KDQG�
WDPS���)LUPO\�WDPS�EDFNILOO�DURXQG�GXFWV�WR�SURYLGH�PD[LPXP�VXSSRUWLQJ�VWUHQJWK���8VH�
KDQG� WDPSHU� RQO\�� � $IWHU� SODFLQJ� FRQWUROOHG� EDFNILOO� RYHU� ILQDO� WLHU�� PDNH� ILQDO� GXFW�
FRQQHFWLRQV�DW�HQG�RI�UXQ�DQG�FRPSOHWH�EDFNILOOLQJ�ZLWK�QRUPDO�FRPSDFWLRQ�DV�VSHFLILHG�
LQ�'LYLVLRQ����6HFWLRQ��(DUWK�0RYLQJ���

�� ,QVWDOO� GXFWV�ZLWK� D�PLQLPXP�RI� �� LQFKHV� EHWZHHQ� GXFWV� IRU� OLNH� VHUYLFHV� DQG� �� LQFKHV�
EHWZHHQ�SRZHU�DQG�VLJQDO�GXFWV��

�� 'HSWK���,QVWDOO�WRS�RI�GXFW�EDQN�DW�OHDVW����LQFKHV�EHORZ�ILQLVKHG�JUDGH��XQOHVV�RWKHUZLVH�
LQGLFDWHG��

�� 6HW�HOHYDWLRQ�RI�ERWWRP�RI�GXFW�EDQN�EHORZ�WKH�IURVW�OLQH��
�� ,QVWDOO� PDQXIDFWXUHG� GXFW� HOERZV� IRU� VWXE�XSV� DW� SROHV� DQG� HTXLSPHQW� DQG� DW� EXLOGLQJ�

HQWUDQFHV�WKURXJK�WKH�IORRU��XQOHVV�RWKHUZLVH�LQGLFDWHG���(QFDVH�HOERZV�IRU�VWXE�XS�GXFWV�
WKURXJKRXW�WKH�OHQJWK�RI�WKH�HOERZ��

��� ,QVWDOO�PDQXIDFWXUHG�ULJLG�VWHHO�FRQGXLW�HOERZV�IRU�VWXE�XSV�DW�SROHV�DQG�HTXLSPHQW�DQG�
DW�EXLOGLQJ�HQWUDQFHV�WKURXJK�WKH�IORRU��

D� &RXSOH�VWHHO�FRQGXLWV�WR�GXFWV�ZLWK�DGDSWHUV�GHVLJQHG�IRU�WKLV�SXUSRVH��DQG�HQFDVH�
FRXSOLQJ�ZLWK���LQFKHV�RI�FRQFUHWH��

E� )RU� HTXLSPHQW� PRXQWHG� RQ� RXWGRRU� FRQFUHWH� EDVHV�� H[WHQG� VWHHO� FRQGXLW�
KRUL]RQWDOO\�D�PLQLPXP�RI���� LQFKHV�IURP�HGJH�RI�HTXLSPHQW�SDG�RU�IRXQGDWLRQ���
,QVWDOO�LQVXODWHG�JURXQGLQJ�EXVKLQJV�RQ�WHUPLQDWLRQV�DW�HTXLSPHQW��

��� :DUQLQJ� 3ODQNV�� � %XU\� ZDUQLQJ� SODQNV� DSSUR[LPDWHO\� ��� LQFKHV� DERYH� GLUHFW�EXULHG�
GXFWV� DQG� GXFW� EDQNV�� SODFLQJ� WKHP� ��� LQFKHV� R�F�� �$OLJQ� SODQNV� DORQJ� WKH� ZLGWK� DQG�
DORQJ� WKH� FHQWHUOLQH� RI� GXFW� EDQN�� � 3URYLGH� DQ� DGGLWLRQDO� SODQN� IRU� HDFK� ���LQFK��
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LQFUHPHQW� RI� GXFW�EDQN� ZLGWK� RYHU� D� QRPLQDO� ��� LQFKHV�� � 6SDFH� DGGLWLRQDO� SODQNV� ���
LQFKHV�DSDUW��KRUL]RQWDOO\��

��� ,167$//$7,21�2)�&21&5(7(�0$1+2/(6��+$1'+2/(6��$1'�%2;(6�

$� &DVW�LQ�3ODFH�0DQKROH�,QVWDOODWLRQ��

�� )LQLVK�LQWHULRU�VXUIDFHV�ZLWK�D�VPRRWK�WURZHOHG�ILQLVK��
�� :LQGRZV�IRU�)XWXUH�'XFW�&RQQHFWLRQV���)RUP�DQG�SRXU�FRQFUHWH�NQRFNRXW�SDQHOV�������

WR���LQFKHV�WKLFN��DUUDQJHG�DV�LQGLFDWHG��
�� &DVW�LQ�SODFH�FRQFUHWH��IRUPZRUN��DQG�UHLQIRUFHPHQW�DUH�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ�

�&DVW�LQ�3ODFH�&RQFUHWH���

%� 3UHFDVW�&RQFUHWH�+DQGKROH�DQG�0DQKROH�,QVWDOODWLRQ��

�� &RPSO\�ZLWK�$670�&������XQOHVV�RWKHUZLVH�LQGLFDWHG��
�� ,QVWDOO�XQLWV�OHYHO�DQG�SOXPE�DQG�ZLWK�RULHQWDWLRQ�DQG�GHSWK�FRRUGLQDWHG�ZLWK�FRQQHFWLQJ�

GXFWV�WR�PLQLPL]H�EHQGV�DQG�GHIOHFWLRQV�UHTXLUHG�IRU�SURSHU�HQWUDQFHV��
�� 8QOHVV� RWKHUZLVH� LQGLFDWHG�� VXSSRUW� XQLWV� RQ� D� OHYHO� EHG� RI� FUXVKHG� VWRQH� RU� JUDYHO��

JUDGHG� IURP� ��LQFK� VLHYH� WR� 1R���� VLHYH� DQG� FRPSDFWHG� WR� VDPH� GHQVLW\� DV� DGMDFHQW�
XQGLVWXUEHG�HDUWK��

&� (OHYDWLRQV��

�� 0DQKROH�5RRI���,QVWDOO�ZLWK�URRIWRS�DW�OHDVW����LQFKHV�EHORZ�ILQLVKHG�JUDGH��
�� 0DQKROH� )UDPH�� � ,Q� SDYHG� DUHDV� DQG� WUDIILFZD\V�� VHW� IUDPHV� IOXVK�ZLWK� ILQLVKHG� JUDGH���

6HW�RWKHU�PDQKROH�IUDPHV���LQFK�DERYH�ILQLVKHG�JUDGH��
�� ,QVWDOO�KDQGKROHV�ZLWK�ERWWRP�EHORZ�WKH�IURVW�OLQH����´�EHORZ�JUDGH��
�� +DQGKROH�&RYHUV���,Q�SDYHG�DUHDV�DQG�WUDIILFZD\V��VHW�VXUIDFH�IOXVK�ZLWK�ILQLVKHG�JUDGH���

6HW�FRYHUV�RI�RWKHU�KDQGKROHV���LQFK�DERYH�ILQLVKHG�JUDGH��
�� :KHUH�LQGLFDWHG��FDVW�KDQGKROH�FRYHU�IUDPH�LQWHJUDOO\�ZLWK�KDQGKROH�VWUXFWXUH��

'� 'UDLQDJH�� � ,QVWDOO� GUDLQV� LQ� ERWWRP� RI� PDQKROHV� ZKHUH� LQGLFDWHG�� � &RRUGLQDWH� ZLWK� GUDLQDJH�
SURYLVLRQV�LQGLFDWHG��

(� 0DQKROH�$FFHVV���&LUFXODU�RSHQLQJ�LQ�PDQKROH�URRI��VL]HG�WR�PDWFK�FRYHU�VL]H��

�� 0DQKROHV�ZLWK�)L[HG�/DGGHUV���2IIVHW�DFFHVV�RSHQLQJ�IURP�PDQKROH�FHQWHUOLQHV�WR�DOLJQ�
ZLWK�ODGGHU��

�� ,QVWDOO� FKLPQH\�� FRQVWUXFWHG� RI� SUHFDVW� FRQFUHWH� FROODUV� DQG� ULQJV� WR� VXSSRUW� IUDPH� DQG�
FRYHU�DQG�WR�FRQQHFW�FRYHU�ZLWK�PDQKROH�URRI�RSHQLQJ���3URYLGH�PRLVWXUH�WLJKW�PDVRQU\�
MRLQWV�DQG�ZDWHUSURRI�JURXWLQJ�IRU�FDVW�LURQ�IUDPH�WR�FKLPQH\��

)� :DWHUSURRILQJ�� � $SSO\� ZDWHUSURRILQJ� WR� H[WHULRU� VXUIDFHV� RI� PDQKROHV� DQG� KDQGKROHV� DIWHU�
FRQFUHWH�KDV�FXUHG�DW�OHDVW�WKUHH�GD\V���$IWHU�GXFWV�KDYH�EHHQ�FRQQHFWHG�DQG�JURXWHG��DQG�EHIRUH�
EDFNILOOLQJ��ZDWHUSURRI� MRLQWV� DQG� FRQQHFWLRQV� DQG� WRXFK� XS� DEUDVLRQV� DQG� VFDUV�� �:DWHUSURRI�
H[WHULRU�RI�PDQKROH�FKLPQH\V�DIWHU�PRUWDU�KDV�FXUHG�DW�OHDVW�WKUHH�GD\V��

*� 'DPSSURRILQJ�� � $SSO\� GDPSSURRILQJ� WR� H[WHULRU� VXUIDFHV� RI� PDQKROHV�DQG� KDQGKROHV� DIWHU�
FRQFUHWH�KDV�FXUHG�DW�OHDVW�WKUHH�GD\V���'DPSSURRILQJ�PDWHULDOV�DQG�LQVWDOODWLRQ�DUH�VSHFLILHG�LQ�
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'LYLVLRQ����6HFWLRQ��%LWXPLQRXV�'DPSSURRILQJ���$IWHU�GXFWV�KDYH�EHHQ�FRQQHFWHG�DQG�JURXWHG��
DQG� EHIRUH� EDFNILOOLQJ�� GDPSSURRI� MRLQWV� DQG� FRQQHFWLRQV� DQG� WRXFK� XS� DEUDVLRQV� DQG� VFDUV���
'DPSSURRI�H[WHULRU�RI�PDQKROH�FKLPQH\V�DIWHU�PRUWDU�KDV�FXUHG�DW�OHDVW�WKUHH�GD\V��

+� +DUGZDUH�� � ,QVWDOO� UHPRYDEOH� KDUGZDUH�� LQFOXGLQJ� SXOOLQJ� H\HV�� FDEOH� VWDQFKLRQV�� FDEOH� DUPV��
DQG� LQVXODWRUV��DV� UHTXLUHG� IRU� LQVWDOODWLRQ� DQG� VXSSRUW� RI� FDEOHV� DQG� FRQGXFWRUV� DQG� DV�
LQGLFDWHG��

,� )L[HG� 0DQKROH� /DGGHUV�� � $UUDQJH� WR� SURYLGH� IRU� VDIH� HQWU\� ZLWK� PD[LPXP� FOHDUDQFH� IURP�
FDEOHV�DQG�RWKHU�LWHPV�LQ�PDQKROHV��

-� )LHOG�,QVWDOOHG�%ROWLQJ�$QFKRUV�LQ�0DQKROHV�DQG�&RQFUHWH�+DQGKROHV���'R�QRW�GULOO�GHHSHU�WKDQ�
������ LQFKHV� IRU�PDQKROHV� DQG� �� LQFKHV� IRU� KDQGKROHV�� IRU� DQFKRU� EROWV� LQVWDOOHG� LQ� WKH� ILHOG���
8VH�D�PLQLPXP�RI�WZR�DQFKRUV�IRU�HDFK�FDEOH�VWDQFKLRQ��

.� :DUQLQJ� 6LJQ�� � ,QVWDOO� �&RQILQHG� 6SDFH� +D]DUG�� ZDUQLQJ� VLJQ� RQ� WKH� LQVLGH� VXUIDFH� RI� HDFK�
PDQKROH�FRYHU��

��� ,167$//$7,21�2)�+$1'+2/(6�$1'�%2;(6�27+(5�7+$1�35(&$67�&21&5(7(�

$� ,QVWDOO� KDQGKROHV� DQG�ER[HV� OHYHO� DQG�SOXPE�DQG�ZLWK�RULHQWDWLRQ�DQG�GHSWK� FRRUGLQDWHG�ZLWK�
FRQQHFWLQJ� GXFWV� WR�PLQLPL]H� EHQGV� DQG� GHIOHFWLRQV� UHTXLUHG� IRU� SURSHU� HQWUDQFHV�� � 8VH� ER[�
H[WHQVLRQ� LI� UHTXLUHG� WR�PDWFK� GHSWKV� RI� GXFWV�� DQG� VHDO� MRLQW� EHWZHHQ� ER[� DQG� H[WHQVLRQ� DV�
UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU��

%� 8QOHVV�RWKHUZLVH�LQGLFDWHG��VXSSRUW�XQLWV�RQ�D�OHYHO�EHG�RI�FUXVKHG�VWRQH�RU�JUDYHO��JUDGHG�IURP�
����LQFK�VLHYH�WR�1R����VLHYH�DQG�FRPSDFWHG�WR�VDPH�GHQVLW\�DV�DGMDFHQW�XQGLVWXUEHG�HDUWK��

&� (OHYDWLRQ�� � ,Q� SDYHG� DUHDV� DQG� WUDIILFZD\V�� VHW� VR� FRYHU� VXUIDFH� ZLOO� EH� IOXVK� ZLWK� ILQLVKHG�
JUDGH���6HW�FRYHUV�RI�RWKHU�KDQGKROHV���LQFK�DERYH�ILQLVKHG�JUDGH��

'� ,QVWDOO�KDQGKROHV�DQG�ER[HV�ZLWK�ERWWRP�EHORZ�WKH�IURVW�OLQH����´�EHORZ�JUDGH��

(� ,QVWDOO�UHPRYDEOH�KDUGZDUH��LQFOXGLQJ�SXOOLQJ�H\HV��FDEOH�VWDQFKLRQV��FDEOH�DUPV��DQG�LQVXODWRUV��
DV� UHTXLUHG�IRU� LQVWDOODWLRQ�DQG�VXSSRUW�RI�FDEOHV�DQG�FRQGXFWRUV�DQG�DV�LQGLFDWHG�� �6HOHFW�DUP�
OHQJWKV�WR�EH�ORQJ�HQRXJK�WR�SURYLGH�VSDUH�VSDFH�IRU�IXWXUH�FDEOHV��EXW�VKRUW�HQRXJK�WR�SUHVHUYH�
DGHTXDWH�ZRUNLQJ�FOHDUDQFHV�LQ�WKH�HQFORVXUH��

)� )LHOG�FXW� RSHQLQJV� IRU� GXFWV� DQG� FRQGXLWV� DFFRUGLQJ� WR� HQFORVXUH� PDQXIDFWXUHU
V� ZULWWHQ�
LQVWUXFWLRQV���&XW�ZDOO�RI�HQFORVXUH�ZLWK�D� WRRO�GHVLJQHG�IRU�PDWHULDO� WR�EH�FXW���6L]H�KROHV�IRU�
WHUPLQDWLQJ�ILWWLQJV�WR�EH�XVHG��DQG�VHDO�DURXQG�SHQHWUDWLRQV�DIWHU�ILWWLQJV�DUH�LQVWDOOHG��

*� )RU�HQFORVXUHV�LQVWDOOHG�LQ�DVSKDOW�SDYLQJ�DQG�RU�JUDGH�DQG�VXEMHFW�WR�RFFDVLRQDO��QRQGHOLEHUDWH��
KHDY\�YHKLFOH�ORDGLQJ��IRUP�DQG�SRXU�D�FRQFUHWH�ULQJ�HQFLUFOLQJ��DQG�LQ�FRQWDFW�ZLWK��HQFORVXUH�
DQG�ZLWK�WRS�VXUIDFH�VFUHHGHG�WR�WRS�RI�ER[�FRYHU�IUDPH���%RWWRP�RI�ULQJ�VKDOO�UHVW�RQ��´�RI�ô´�
FUXVKHG�VWRQH��

�� &RQFUHWH��������SVL�����GD\�VWUHQJWK��FRPSO\LQJ�ZLWK�'LYLVLRQ����6HFWLRQ��&DVW�LQ�3ODFH�
&RQFUHWH���ZLWK�D�WURZHOHG�ILQLVK��

�� 'LPHQVLRQV������LQFKHV�ZLGH�E\����LQFKHV�GHHS��
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$� *URXQG�XQGHUJURXQG�GXFWV�DQG�XWLOLW\�VWUXFWXUHV�DFFRUGLQJ� WR�'LYLVLRQ����6HFWLRQ��*URXQGLQJ�
DQG�%RQGLQJ�IRU�(OHFWULFDO�6\VWHPV���

��� ),(/'�48$/,7<�&21752/�

$� 3HUIRUP�WKH�IROORZLQJ�WHVWV�DQG�LQVSHFWLRQV�DQG�SUHSDUH�WHVW�UHSRUWV��

�� 'HPRQVWUDWH�FDSDELOLW\�DQG�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV�RQ�FRPSOHWLRQ�RI� LQVWDOODWLRQ�
RI�XQGHUJURXQG�GXFWV�DQG�XWLOLW\�VWUXFWXUHV��

�� 3XOO�DOXPLQXP�RU�ZRRG�WHVW�PDQGUHO�WKURXJK�GXFW�WR�SURYH�MRLQW�LQWHJULW\�DQG�WHVW�IRU�RXW�
RI�URXQG� GXFW�� � 3URYLGH�PDQGUHO� HTXDO� WR� ��� SHUFHQW� ILOO� RI� GXFW�� � ,I� REVWUXFWLRQV� DUH�
LQGLFDWHG��UHPRYH�REVWUXFWLRQV�DQG�UHWHVW��

�� 7HVW�PDQKROH�DQG� KDQGKROH� JURXQGLQJ� WR� HQVXUH� HOHFWULFDO� FRQWLQXLW\� RI� JURXQGLQJ� DQG�
ERQGLQJ�FRQQHFWLRQV���0HDVXUH�DQG�UHSRUW�JURXQG�UHVLVWDQFH�DV�VSHFLILHG� LQ�'LYLVLRQ����
6HFWLRQ��*URXQGLQJ�DQG�%RQGLQJ�IRU�(OHFWULFDO�6\VWHPV���

%� &RUUHFW�GHILFLHQFLHV�DQG�UHWHVW�DV�VSHFLILHG�DERYH�WR�GHPRQVWUDWH�FRPSOLDQFH��

��� &/($1,1*�

$� 3XOO�OHDWKHU�ZDVKHU�W\SH�GXFW�FOHDQHU��ZLWK�JUDGXDWHG�ZDVKHU�VL]HV��WKURXJK�IXOO�OHQJWK�RI�GXFWV���
)ROORZ�ZLWK�UXEEHU�GXFW�VZDE�IRU�ILQDO�FOHDQLQJ�DQG�WR�DVVLVW�LQ�VSUHDGLQJ�OXEULFDQW�WKURXJKRXW�
GXFWV��

%� &OHDQ�LQWHUQDO�VXUIDFHV�RI�PDQKROHV��LQFOXGLQJ�VXPS���5HPRYH�IRUHLJQ�PDWHULDO��

(1'�2)�6(&7,21��������
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors. 
2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 
5. Silicone sealants. 

B. Related Requirements: 

1. Division 07 Section "Penetration Firestopping" for penetration firestopping installed in 
fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends. 

2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel 
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal 
joint, with tabs for screw-fastening the sleeve to the board. 
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C. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

D. Molded-PVC Sleeves:  With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves:  Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material:  Galvanized sheet steel. 
2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 
mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 
or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 
mm). 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

a. Advance Products & Systems, Inc. 
b. CALPICO, Inc. 
c. Metraflex Company (The). 
d. Pipeline Seal and Insulator, Inc. 
e. Proco Products, Inc. 
f. Or approved equal. 

2. Sealing Elements:  Nitrile (Buna N) rubber interlocking links shaped to fit surface of 
pipe.  Include type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Carbon steel. 
4. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 
concrete slab or wall.  Unit shall have plastic or rubber waterstop collar with center opening to 
match piping OD. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 
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a. Presealed Systems. 
b. Pipeline Seal and Insulator, Inc. 
c. Proco Products, Inc. 
d. Or approved equal. 

2.4 GROUT 

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 

B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below. 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

2. Sealant shall have VOC content of 150 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint.  Comply with requirements in 
Division 07 Section "Joint Sealants." 
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b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly 
between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; 
protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 

cable unless sleeve seal is to be installed or unless seismic criteria require different 
clearance. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush 
with both surfaces of walls.  Deburr after cutting. 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches above 
finished floor level.  Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing 
sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve.  Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls.  Position waterstop flange to be centered in concrete slab or wall. 
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C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Isolation pads. 
2. Spring isolators. 
3. Restrained spring isolators. 
4. Channel support systems. 
5. Restraint cables. 
6. Hanger rod stiffeners. 
7. Anchorage bushings and washers. 

B. Related Sections include the following: 

1. Division 26 Section "Hangers and Supports for Electrical Systems" for commonly used 
electrical supports and installation requirements. 

1.3 DEFINITIONS 

A. The IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

1.4 PERFORMANCE REQUIREMENTS 

A. Wind-Restraint Loading shall be as indicated on the contract drawings, in the 
architectural/structural code analysis. 

B. Seismic-Restraint Loading shall be as indicated on the contract drawings, in the 
architectural/structural code analysis. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 
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1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers and 
rated strength in tension and shear as evaluated by an evaluation service member 
of ICC-ES or an agency acceptable to authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

3. Restrained-Isolation Devices:  Include ratings for horizontal, vertical, and combined 
loads. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic forces required to select vibration isolators and seismic restraints. 

a. Coordinate design calculations with wind-load calculations required for equipment 
mounted outdoors.  Comply with requirements in other Division 26 Sections for 
equipment mounted outdoors. 

2. Indicate materials and dimensions and identify hardware, including attachment and 
anchorage devices. 

3. Field-fabricated supports. 
4. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  
Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to 
the restrained items and to the structure.  Show attachment locations, methods, and 
spacings.  Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events 

c. Preapproval and Evaluation Documentation:  By an evaluation service member of 
ICC-ES or an agency acceptable to authorities having jurisdiction, showing 
maximum ratings of restraint items and the basis for approval (tests or 
calculations). 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show coordination of seismic bracing for electrical components with 
other systems and equipment in the vicinity, including other supports and seismic restraints. 

B. Qualification Data:  For professional engineer and testing agency. 

C. Welding certificates. 
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D. Field quality-control test reports. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based on 
calculations.  If preapproved ratings are not available, submittals based on independent testing 
are preferred.  Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer. 

E. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Ace Mountings Co., Inc. 
2. Isolation Technology, Inc. 
3. Mason Industries. 
4. Vibration Eliminator Co., Inc. 
5. Or approved equal. 

2.2 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Hilti Inc. 
3. Mason Industries. 
4. TOLCO Incorporated; a brand of NIBCO INC. 
5. Unistrut; Tyco International, Ltd. 
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6. Or approved equal. 

B. General Requirements for Restraint Components:  Rated strengths, features, and application 
requirements shall be as defined in reports by an evaluation service member of ICC-ES or an 
agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they will be 
subjected. 

C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted 
steel channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
and rated in tension, compression, and torsion forces. 

D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel 
assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service; 
and with a minimum of two clamping bolts for cable engagement. 

E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.  Do not weld stiffeners to 
rods. 

F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchors and studs. 

G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings, and matched to type and 
size of attachment devices. 

H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

I. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for 
interior applications and stainless steel for exterior applications.  Select anchors with strength 
required for anchor and as tested according to ASTM E 488.  Minimum length of eight times 
diameter. 

J. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless 
steel for exterior applications.  Select anchor bolts with strength required for anchor and as 
tested according to ASTM E 488. 

2.3 FACTORY FINISHES 

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting. 

B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping. 
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1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for 
compliance with requirements for installation tolerances and other conditions affecting 
performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps 
approved for application by an evaluation service member of ICC-ES or an agency acceptable 
to authorities having jurisdiction]. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment and Hanger Restraints: 

1. Install restrained isolators on electrical equipment. 
2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125 inch. 
3. Install seismic-restraint devices using methods approved by an evaluation service 

member of ICC-ES or an agency acceptable to authorities having jurisdiction] providing 
required submittals for component. 

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 
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C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

D. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcing or embedded items during coring or 
drilling.  Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling.  Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved 
full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in runs of raceways, cables, and wireways, where they cross seismic 
joints, where adjacent sections or branches are supported by different structural elements, and 
where they terminate with connection to equipment that is anchored to a different structural 
element from the one supporting them as they approach equipment. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare 
test reports. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 
authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless postconnection testing has been approved), and with at least 
seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to 90 percent of rated proof load of device. 
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6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 
9. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust isolators after isolated equipment is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  
After equipment installation is complete, adjust limit stops so they are out of contact during 
normal operation. 

C. Adjust active height of spring isolators. 

D. Adjust restraints to permit free movement of equipment within normal mode of operation. 

END OF SECTION 260548 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 
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1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 
standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action. 

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action. 

F. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch with stamped legend, punched for use with 
self-locking cable tie fastener. 

G. Write-On Tags:  Polyester tag, 0.010 thick, with corrosion-resistant grommet and cable tie for 
attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 
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2.2 METAL-CLAD CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Colors for Raceways Carrying Circuits at 600 V and Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; 
compounded for outdoor use. 

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use 
with self-locking cable tie fastener. 

D. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

E. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

F. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 

2.4 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 
mm) thick by 1 to 2 inches wide. 
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B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 

E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

F. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 
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2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 

2.6 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 
sq. inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch. 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

2.7 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 
1 inch . 

2.8 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 
nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black except where used for color-coding. 
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B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self extinguishing, one piece, self locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F. 
5. Color:  Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 
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G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30A:  Identify with self-adhesive vinyl label.  Install labels at 30-foot 
maximum intervals. 

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and 
pull box of the following systems with self-adhesive vinyl labels with the wiring system legend 
and system voltage.  System legends shall be as follows: 

1. Emergency Power. 
2. Power. 
3. UPS. 

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction 
boxes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 
listed below for ungrounded feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Colors for 488/277-V Circuits: 

1) Phase A:  Brown. 
2) Phase B:  Orange. 
3) Phase C:  Yellow. 
 

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 
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D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs 
with approved legend where instructions are needed for system or equipment operation. 

I. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch high letters on 1-
1/2-inch high label; where two lines of text are required, use labels 2 inches high. 

b. Outdoor Equipment:  Stenciled legend 4 inches high. 
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to Be Labeled: 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 9 
 

a. Panelboards:  Typewritten directory of circuits in the location provided by 
panelboard manufacturer.  Panelboard identification shall be engraved, laminated 
acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Emergency system boxes and enclosures. 
e. Enclosed switches. 
f. Enclosed circuit breakers. 
g. Enclosed controllers. 
h. Push-button stations. 
i. Contactors. 
j. Remote-controlled switches, dimmer modules, and control devices. 
k. Battery-inverter units. 
l. Battery racks. 
m. Power-generating units. 
n. Monitoring and control equipment. 
o. UPS equipment. 

END OF SECTION 260553 
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SECTION 260573 - OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes computer-based, fault-current and overcurrent protective device 
coordination studies.  Protective devices shall be set based on results of the protective device 
coordination study. 

B. The selective coordination study shall be prepared by a New Jersey licensed engineer and be 
based on the specific proposed manufacturer equipment.  Final equipment location, conductor 
length, and any other element affecting the operation of over current devices. 

C. All proposed equipment shall be tested and certified by the manufacturer to coordinate up to the 
specified fault current. 

D. Coordination of series-rated devices is not permitted 

1.3 ACTION SUBMITTALS 

A. Product Data:  For computer software program to be used for studies. 

B. Other Action Submittals:  The following submittals shall be made after the approval process for 
system protective devices has been completed.  Submittals shall also be provided in digital 
form. 

1. Coordination-study input data, including completed computer program input data sheets. 
2. Study and Equipment Evaluation Reports. 
3. Coordination-Study Report. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For coordination-study specialist. 

B. Product Certificates:  For coordination-study and fault-current-study computer software 
programs, certifying compliance with IEEE 399. 
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1.5 QUALITY ASSURANCE 

A. Studies shall use computer programs that are distributed nationally and are in wide use.  
Software algorithms shall comply with requirements of standards and guides specified in this 
Section.  Manual calculations are not acceptable. 

B. Coordination-Study Specialist Qualifications:  An entity experienced in the application of 
computer software used for studies, having performed successful studies of similar magnitude 
on electrical distribution systems using similar devices. 

1. Professional engineer, licensed in the state where Project is located, shall be responsible 
for the study.  All elements of the study shall be performed under the direct supervision 
and control of engineer. 

C. Comply with IEEE 242 for short-circuit currents and coordination time intervals. 

D. Comply with IEEE 399 for general study procedures. 

PART 2 - PRODUCTS 

2.1 COMPUTER SOFTWARE DEVELOPERS 

A. Available Computer Software Developers:  Subject to compliance with requirements, 
companies offering computer software programs that may be used in the Work include, but are 
not limited to, the following: 

B. Computer Software Developers: Subject to compliance with requirements, provide products by 
one of the following: 

C. Basis-of-Analysis:  Shall be prepared using SKM System Analysis, Inc. or convertible to SKM. 

1. SKM Systems Analysis, Inc. 

2.2 COMPUTER SOFTWARE PROGRAM REQUIREMENTS 

A. Comply with IEEE 399. 

B. Analytical features of fault-current-study computer software program shall include 
"mandatory," "very desirable," and "desirable" features as listed in IEEE 399. 

C. Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output.  Computer software program shall report device 
settings and ratings of all overcurrent protective devices and shall demonstrate selective 
coordination by computer-generated, time-current coordination plots. 

1. Optional Features: 

a. Arcing faults. 
b. Simultaneous faults. 
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c. Explicit negative sequence. 
d. Mutual coupling in zero sequence. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine Project overcurrent protective device submittals for compliance with electrical 
distribution system coordination requirements and other conditions affecting performance.  
Devices to be coordinated are indicated on Drawings. 

1. Proceed with coordination study only after relevant equipment submittals have been 
assembled.  Overcurrent protective devices that have not been submitted and approved 
prior to coordination study may not be used in study. 

3.2 POWER SYSTEM DATA 

A. Gather and tabulate the following input data to support coordination study: 

1. Product Data for overcurrent protective devices specified in other Division 26 Sections 
and involved in overcurrent protective device coordination studies.  Use equipment 
designation tags that are consistent with electrical distribution system diagrams, 
overcurrent protective device submittals, input and output data, and recommended device 
settings. 

2. Impedance of utility service entrance. 
3. Electrical Distribution System Diagram:  In hard-copy and electronic-copy formats, 

showing the following: 

a. Circuit-breaker and fuse-current ratings and types. 
b. Relays and associated power and current transformer ratings and ratios. 
c. Transformer kilovolt amperes, primary and secondary voltages, connection type, 

impedance, and X/R ratios. 
d. Generator kilovolt amperes, size, voltage, and source impedance. 
e. Cables:  Indicate conduit material, sizes of conductors, conductor material, 

insulation, and length. 
f. Busway ampacity and impedance. 
g. Motor horsepower and code letter designation according to NEMA MG 1. 

4. Data sheets to supplement electrical distribution system diagram, cross-referenced with 
tag numbers on diagram, showing the following: 

a. Special load considerations, including starting inrush currents and frequent starting 
and stopping. 

b. Transformer characteristics, including primary protective device, magnetic inrush 
current, and overload capability. 

c. Motor full-load current, locked rotor current, service factor, starting time, type of 
start, and thermal-damage curve. 

d. Generator thermal-damage curve. 
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e. Ratings, types, and settings of utility company's overcurrent protective devices. 
f. Special overcurrent protective device settings or types stipulated by utility 

company. 
g. Time-current-characteristic curves of devices indicated to be coordinated. 
h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere 

or current sensor rating, long-time adjustment range, short-time adjustment range, 
and instantaneous adjustment range for circuit breakers. 

i. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range, 
instantaneous attachment adjustment range, and current transformer ratio for 
overcurrent relays. 

j. Panelboards, switchboards, motor-control center ampacity, and interrupting rating 
in amperes rms symmetrical. 

3.3 FAULT-CURRENT STUDY 

A. Calculate the maximum available short-circuit current in amperes rms symmetrical at circuit-
breaker positions of the electrical power distribution system.  The calculation shall be for a 
current immediately after initiation and for a three-phase bolted short circuit at each of the 
following: 

1. Distribution panelboard. 
2. Branch circuit panelboard(s). 
3. Automatic Transfer Switch. 

B. Study electrical distribution system from normal and alternate power sources throughout 
electrical distribution system for Project.  Include studies of system-switching configurations 
and alternate operations that could result in maximum fault conditions. 

C. Calculate momentary and interrupting duties on the basis of maximum available fault current. 

D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply with 
IEEE 141, IEEE 241 and IEEE 242. 

1. Transformers: 

a. ANSI C57.12.10. 
b. ANSI C57.12.22. 
c. ANSI C57.12.40. 
d. IEEE C57.12.00. 
e. IEEE C57.96. 

2. Medium-Voltage Circuit Breakers:  IEEE C37.010. 
3. Low-Voltage Circuit Breakers:  IEEE 1015 and IEEE C37.20.1. 
4. Low-Voltage Fuses:  IEEE C37.46. 

E. Study Report: 

1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault currents 
on electrical distribution system diagram. 
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F. Equipment Evaluation Report: 

1. For 600-V overcurrent protective devices, ensure that interrupting ratings are equal to or 
higher than calculated 1/2-cycle symmetrical fault current. 

2. For devices and equipment rated for asymmetrical fault current, apply multiplication 
factors listed in the standards to 1/2-cycle symmetrical fault current. 

3. Verify adequacy of phase conductors at maximum three-phase bolted fault currents; 
verify adequacy of equipment grounding conductors and grounding electrode conductors 
at maximum ground-fault currents.  Ensure that short-circuit withstand ratings are equal 
to or higher than calculated 1/2-cycle symmetrical fault current. 

3.4 COORDINATION STUDY 

A. Perform coordination study using approved computer software program.  Prepare a written 
report using results of fault-current study.  Comply with IEEE 399. 

1. Calculate the maximum and minimum 1/2-cycle short-circuit currents. 
2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) short-

circuit currents. 
3. Calculate the maximum and minimum ground-fault currents. 

B. Comply with IEEE 141, IEEE 241 and IEEE 242 recommendations for fault currents and time 
intervals. 

C. Transformer Primary Overcurrent Protective Devices: 

1. Device shall not operate in response to the following: 

a. Inrush current when first energized. 
b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is 

specified for that transformer. 
c. Permissible transformer overloads according to IEEE C57.96 if required by 

unusual loading or emergency conditions. 

2. Device settings shall protect transformers according to IEEE C57.12.00, for fault 
currents. 

D. Motors served by voltages more than 600 V shall be protected according to IEEE 620. 

E. Conductor Protection:  Protect cables against damage from fault currents according to ICEA P-
32-382, ICEA P-45-482, and conductor melting curves in IEEE 242.   

F. Coordination-Study Report:  Prepare a written report indicating the following results of 
coordination study: 

1. Tabular Format of Settings Selected for Overcurrent Protective Devices: 

a. Device tag. 
b. Relay-current transformer ratios; and tap, time-dial, and instantaneous-pickup 

values. 
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c. Circuit-breaker sensor rating; and long-time, short-time, and instantaneous 
settings. 

d. Fuse-current rating and type. 
e. Ground-fault relay-pickup and time-delay settings. 

2. Coordination Curves:  Prepared to determine settings of overcurrent protective devices to 
achieve selective coordination.  Graphically illustrate that adequate time separation exists 
between devices installed in series, including power utility company's upstream devices.  
Prepare separate sets of curves for the switching schemes and for emergency periods 
where the power source is local generation.  Show the following information: 

a. Device tag. 
b. Voltage and current ratio for curves. 
c. Three-phase and single-phase damage points for each transformer. 
d. No damage, melting, and clearing curves for fuses. 
e. Cable damage curves. 
f. Transformer inrush points. 
g. Maximum fault-current cutoff point. 

G. Completed data sheets for setting of overcurrent protective devices. 

END OF SECTION 260573 
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$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� 7LPH�VZLWFKHV��
�� 3KRWRHOHFWULF�VZLWFKHV��
�� ,QGRRU�RFFXSDQF\�VHQVRUV��
�� (PHUJHQF\�VKXQW�UHOD\V��

%� 5HODWHG�5HTXLUHPHQWV��

�� 'LYLVLRQ���� 6HFWLRQ� ������� �� :LULQJ� 'HYLFHV� IRU� ZDOO�ER[� GLPPHUV�� ZDOO�VZLWFK�
RFFXSDQF\�VHQVRUV��DQG�PDQXDO�OLJKW�VZLWFKHV��

�� 'LYLVLRQ����6HFWLRQ��������±�,QWHULRU�/LJKWLQJ�
�� 'LYLVLRQ����6HFWLRQ��������±�([WHULRU�/LJKWLQJ�
�� $Q\�ZLULQJ�GLDJUDPV��GHWDLOV�DQG�VFKHGXOHV�RQ�WKH�HOHFWULFDO�GUDZLQJV��

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD���)RU�HDFK�W\SH�RI�SURGXFW��

%� 6KRS�'UDZLQJV�� � 6KRZ� LQVWDOODWLRQ� GHWDLOV� IRU� FRPSOHWHO\� IXQFWLRQDO� OLJKWLQJ� FHQWHU� V\VWHPV���
7KH\�VKDOO�LQFOXGH��EXW�QRW�EH�OLPLWHG�WR�WKH�IROORZLQJ��

�� ,QWHUFRQQHFWLRQ�GLDJUDPV�VKRZLQJ�ILHOG�LQVWDOOHG�ZLULQJ��
�� ,QFOXGH�GLDJUDPV�IRU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

��� ,1)250$7,21$/�68%0,77$/6�

$� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� 'DWD�� � )RU� HDFK� W\SH� RI� OLJKWLQJ� FRQWURO� GHYLFH� WR� LQFOXGH� LQ�
HPHUJHQF\��RSHUDWLRQ��DQG�PDLQWHQDQFH�PDQXDOV��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

/,*+7,1*�&21752/�'(9,&(6� �����������
�

3$57�����352'8&76�

��� 7,0(�6:,7&+(6�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� DYDLODEOH� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

%� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

�� &RRSHU�,QGXVWULHV��,QF��
�� ,QWHUPDWLF��,QF��
�� /HYLWRQ�0IJ��&RPSDQ\�,QF��
�� 16L�,QGXVWULHV�//&��725.�3URGXFWV��
�� 2U�DSSURYHG�HTXDO��

&� (OHFWURQLF�7LPH�6ZLWFKHV�� �6ROLG� VWDWH�� SURJUDPPDEOH��ZLWK� DOSKDQXPHULF�GLVSOD\�� FRPSO\LQJ�
ZLWK�8/������

�� /LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�
LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

�� &RQWDFW�&RQILJXUDWLRQ���6367��'367�RU�'3'7��DV�UHTXLUHG��
�� &RQWDFW�5DWLQJ������$�LQGXFWLYH�RU�UHVLVWLYH������9�DF�����$�EDOODVW�ORDG�����������9�DF�

RU�DV�UHTXLUHG�IRU�LQWHQGHG�ORDG�WR�EH�VHUYHG��
�� 3URJUDPV�� ����FKDQQHOV��HDFK�FKDQQHO� LV� LQGLYLGXDOO\�SURJUDPPDEOH�ZLWK� WZR�RQ�RII�VHW�

SRLQWV�RQ�D����KRXU�VFKHGXOH��DOORZLQJ�GLIIHUHQW�VHW�SRLQWV�IRU�HDFK�GD\�RI�WKH�ZHHN�DQG�
DQ�DQQXDO�KROLGD\�VFKHGXOH�WKDW�RYHUULGHV�WKH�ZHHNO\�RSHUDWLRQ�RQ�KROLGD\V��

�� &LUFXLWU\��$OORZ�FRQQHFWLRQ�RI�D�SKRWRHOHFWULF�UHOD\�DV�VXEVWLWXWH�IRU�RQ�RII�IXQFWLRQ�RI�D�
SURJUDP�RQ�HDFK�LQGLYLGXDOO\�VHOHFWHG�FKDQQHO��

�� $VWURQRPLF�7LPH���$OO�FKDQQHOV��
�� $XWRPDWLF�GD\OLJKW�VDYLQJV�WLPH�FKDQJHRYHU��
�� %DWWHU\�%DFNXS���1RW�OHVV�WKDQ�VHYHQ�GD\V�UHVHUYH��WR�PDLQWDLQ�VFKHGXOHV�DQG�WLPH�FORFN��

'� (OHFWURPHFKDQLFDO�'LDO�7LPH�6ZLWFKHV���&RPSO\�ZLWK�8/������

�� /LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�
LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

�� &RQWDFW�&RQILJXUDWLRQ���6367��'367��63'7�RU�'3'7�DV�UHTXLUHG��
�� &RQWDFW�5DWLQJ������$�LQGXFWLYH�RU�UHVLVWLYH������9�DF���$�EDOODVW�ORDG�����������9�DF��
�� &LUFXLWU\�� � $OORZV� FRQQHFWLRQ� RI� D� SKRWRHOHFWULF� UHOD\� DV� D� VXEVWLWXWH� IRU� WKH� RQ�RII�

IXQFWLRQ�RI�D�SURJUDP��
�� $VWURQRPLF�WLPH�GLDO��
�� (LJKW�'D\�3URJUDP���8QLTXHO\�SURJUDPPDEOH�IRU�HDFK�ZHHNGD\�DQG�KROLGD\V��
�� 6NLS�D�GD\�PRGH��
�� :RXQG�VSULQJ� UHVHUYH� FDUU\RYHU� PHFKDQLVP� WR� NHHS� WLPH� GXULQJ� SRZHU� IDLOXUHV��

PLQLPXP�RI����KRXUV��
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$� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�WKH�IROORZLQJ��

�� &RRSHU�,QGXVWULHV��,QF��
�� ,QWHUPDWLF��,QF��
�� 16L�,QGXVWULHV�//&��725.�3URGXFWV��
�� 7\FR�(OHFWURQLFV��$/5�%UDQG��
�� 2U�$SSURYHG�HTXDO��

%� 'HVFULSWLRQ�� � 6ROLG� VWDWH�� ZLWK� 6367� RU� '367� GU\� FRQWDFWV� DV� UHTXLUHG�� UDWHG� IRU� ����� 9$�
WXQJVWHQ�RU������9$�LQGXFWLYH��WR�RSHUDWH�FRQQHFWHG�UHOD\��FRQWDFWRU�FRLOV��RU�PLFURSURFHVVRU�
LQSXW��FRPSO\LQJ�ZLWK�8/����$��

�� /LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�
LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

�� /LJKW�/HYHO�0RQLWRULQJ�5DQJH�������WR����IF��������WR����� OX[���ZLWK�DQ�DGMXVWPHQW�IRU�
WXUQ�RQ� DQG� WXUQ�RII� OHYHOV� ZLWKLQ� WKDW� UDQJH>��DQG� D� GLUHFWLRQDO� OHQV� LQ� IURQW� RI� WKH�
SKRWRFHOO�WR�SUHYHQW�IL[HG�OLJKW�VRXUFHV�IURP�FDXVLQJ�WXUQ�RII@��

�� 7LPH�'HOD\���)LIWHHQ�VHFRQG�PLQLPXP��WR�SUHYHQW�IDOVH�RSHUDWLRQ��
�� 6XUJH�3URWHFWLRQ���0HWDO�R[LGH�YDULVWRU��
�� 0RXQWLQJ���7ZLVW� ORFN�FRPSOLHV�ZLWK�1(0$�&��������ZLWK�EDVH�DQG�VWHP�PRXQWLQJ�RU�

VWHP�DQG�VZLYHO� PRXQWLQJ� DFFHVVRULHV� DV� UHTXLUHG� WR� GLUHFW� VHQVRU� WR� WKH� QRUWK� VN\�
H[SRVXUH��

&� 'HVFULSWLRQ�� �6ROLG� VWDWH��ZLWK� 6367�RU�'367�GU\� FRQWDFWV� DV� UHTXLUHG�� UDWHG� IRU������9$�� WR�
RSHUDWH�FRQQHFWHG�ORDG��FRPSO\LQJ�ZLWK�8/������

�� /LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�
LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

�� /LJKW�/HYHO�0RQLWRULQJ�5DQJH�������WR����IF��������WR����� OX[���ZLWK�DQ�DGMXVWPHQW�IRU�
WXUQ�RQ�DQG�WXUQ�RII�OHYHOV�ZLWKLQ�WKDW�UDQJH��

�� 7LPH�'HOD\���7KLUW\�VHFRQG�PLQLPXP��WR�SUHYHQW�IDOVH�RSHUDWLRQ��
�� /LJKWQLQJ�$UUHVWHU���$LU�JDS�W\SH��
�� 0RXQWLQJ���7ZLVW�ORFN�FRPSO\LQJ�ZLWK�1(0$�&��������ZLWK�EDVH��

��� ,1'225�2&&83$1&<�6(16256�

$� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFWV�E\�WKH�IROORZLQJ��

�� :DWW�6WRSSHU��
�� &RRSHU�,QGXVWULHV��,QF��
�� +XEEHOO�%XLOGLQJ�$XWRPDWLRQ��,QF��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��
�� 2U�$SSURYHG�HTXDO��

%� *HQHUDO� 5HTXLUHPHQWV� IRU� 6HQVRUV�� � :DOO�� RU� FHLOLQJ�PRXQWHG�� VROLG�VWDWH� LQGRRU� RFFXSDQF\�
VHQVRUV�ZLWK�D�VHSDUDWH�SRZHU�SDFN��
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�� /LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�
LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

�� 2SHUDWLRQ�� �8QOHVV�RWKHUZLVH� LQGLFDWHG�� WXUQ� OLJKWV�RQ�ZKHQ�FRYHUDJH�DUHD� LV� RFFXSLHG��
DQG� WXUQ� WKHP�RII�ZKHQ�XQRFFXSLHG��ZLWK�D� WLPH�GHOD\�IRU� WXUQLQJ� OLJKWV�RII��DGMXVWDEOH�
RYHU�D�PLQLPXP�UDQJH�RI���WR����PLQXWHV��

�� 6HQVRU�2XWSXW���&RQWDFWV�UDWHG�WR�RSHUDWH�WKH�FRQQHFWHG�UHOD\��FRPSO\LQJ�ZLWK�8/����$���
6HQVRU�LV�SRZHUHG�IURP�WKH�SRZHU�SDFN��

�� 3RZHU�3DFN���'U\�FRQWDFWV�VKDOO�EH�IXOO\�UDWHG�IRU����$�EDOODVW�ORDG�DW����9������9$&��
WXQJVWHQ�DW�����9$&��DQG�IRU���KS�DW�����9$&���6HQVRU�KDV����9'&������P$��&ODVV���
SRZHU�VRXUFH��DV�GHILQHG�E\�1)3$�����

�� 0RXQWLQJ��

D� 6HQVRU���6XLWDEOH�IRU�PRXQWLQJ�LQ�DQ\�SRVLWLRQ�RQ�D�VWDQGDUG�RXWOHW�ER[��
E� 5HOD\�� � ([WHUQDOO\�PRXQWHG� WKURXJK� D� ����LQFK� ����PP�� NQRFNRXW� LQ� D� VWDQGDUG�

HOHFWULFDO�HQFORVXUH��
F� 7LPH�'HOD\�DQG�6HQVLWLYLW\�$GMXVWPHQWV���5HFHVVHG�DQG�FRQFHDOHG�EHKLQG�KLQJHG�

GRRU��

�� ,QGLFDWRU�� �'LJLWDO� GLVSOD\�� WR� VKRZ�ZKHQ�PRWLRQ� LV� GHWHFWHG�GXULQJ� WHVWLQJ�DQG�QRUPDO�
RSHUDWLRQ�RI�VHQVRU��

�� %\SDVV�6ZLWFK���2YHUULGH�WKH��RQ��IXQFWLRQ�LQ�FDVH�RI�VHQVRU�IDLOXUH��
�� $XWRPDWLF� /LJKW�/HYHO� 6HQVRU�� � $GMXVWDEOH� IURP� �� WR� ���� IF� ������ WR� ����� OX[��� WXUQ�

OLJKWV�RII�ZKHQ�VHOHFWHG�OLJKWLQJ�OHYHO�LV�SUHVHQW��

&� 3,5�7\SH���&HLOLQJ�PRXQWHG��GHWHFW�RFFXSDQWV�LQ�FRYHUDJH�DUHD�E\�WKHLU�KHDW�DQG�PRYHPHQW��

�� 'HWHFWRU�6HQVLWLYLW\�� �'HWHFW�RFFXUUHQFHV�RI� ��LQFK�� �����PP���PLQLPXP�PRYHPHQW�RI�
DQ\�SRUWLRQ�RI�D�KXPDQ�ERG\�WKDW�SUHVHQWV�D�WDUJHW�RI�QRW�OHVV�WKDQ����VT��LQ�������VT��FP���

�� 'HWHFWLRQ�&RYHUDJH��5RRP����'HWHFW�RFFXSDQF\�DQ\ZKHUH�LQ�D�FLUFXODU�DUHD�RI������VT��
IW������VT��P��ZKHQ�PRXQWHG�RQ�D����LQFK��������PP���KLJK�FHLOLQJ��

�� 'HWHFWLRQ�&RYHUDJH��&RUULGRU����'HWHFW�RFFXSDQF\�ZLWKLQ����IHHW�������P��ZKHQ�PRXQWHG�
RQ�D����IRRW�����P���KLJK�FHLOLQJ��

'� 8OWUDVRQLF�7\SH���&HLOLQJ�PRXQWHG��GHWHFW�RFFXSDQWV�LQ�FRYHUDJH�DUHD�WKURXJK�SDWWHUQ�FKDQJHV�
RI�UHIOHFWHG�XOWUDVRQLF�HQHUJ\���

�� 'HWHFWRU�6HQVLWLYLW\���'HWHFW�D�SHUVRQ�RI�DYHUDJH�VL]H�DQG�ZHLJKW�PRYLQJ�QRW�OHVV�WKDQ����
LQFKHV������PP��LQ�HLWKHU�D�KRUL]RQWDO�RU�D�YHUWLFDO�PDQQHU�DW�DQ�DSSUR[LPDWH�VSHHG�RI����
LQFKHV�V������PP�V���

�� 'HWHFWLRQ�&RYHUDJH��6PDOO�5RRP����'HWHFW�RFFXSDQF\�DQ\ZKHUH�ZLWKLQ�D�FLUFXODU�DUHD�RI�
����VT��IW������VT��P��ZKHQ�PRXQWHG�RQ�D����LQFK��������PP���KLJK�FHLOLQJ��

�� 'HWHFWLRQ�&RYHUDJH��6WDQGDUG�5RRP����'HWHFW�RFFXSDQF\�DQ\ZKHUH�ZLWKLQ�D�FLUFXODU�DUHD�
RI������VT��IW������VT��P��ZKHQ�PRXQWHG�RQ�D����LQFK��������PP���KLJK�FHLOLQJ��

�� 'HWHFWLRQ�&RYHUDJH��/DUJH�5RRP����'HWHFW�RFFXSDQF\�DQ\ZKHUH�ZLWKLQ�D�FLUFXODU�DUHD�RI�
�����VT��IW�������VT��P��ZKHQ�PRXQWHG�RQ�D����LQFK��������PP���KLJK�FHLOLQJ��

�� 'HWHFWLRQ� &RYHUDJH� �&RUULGRU��� � 'HWHFW� RFFXSDQF\� DQ\ZKHUH� ZLWKLQ� ��� IHHW� ������P��
ZKHQ� PRXQWHG� RQ� D� ���IRRW�� ���P��� KLJK� FHLOLQJ� LQ� D� FRUULGRU� QRW� ZLGHU� WKDQ� ��� IHHW�
�����P���



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

/,*+7,1*�&21752/�'(9,&(6� �����������
�

(� 'XDO�7HFKQRORJ\� 7\SH�� � &HLOLQJ�PRXQWHG�� GHWHFW� RFFXSDQWV� LQ� FRYHUDJH� DUHD� XVLQJ� 3,5� DQG�
XOWUDVRQLF� GHWHFWLRQ�PHWKRGV�� � 7KH� SDUWLFXODU� WHFKQRORJ\� RU� FRPELQDWLRQ� RI� WHFKQRORJLHV� WKDW�
FRQWURO�RQ�RII�IXQFWLRQV�LV�VHOHFWDEOH�LQ�WKH�ILHOG�E\�RSHUDWLQJ�FRQWUROV�RQ�XQLW��

�� 6HQVLWLYLW\�$GMXVWPHQW���6HSDUDWH�IRU�HDFK�VHQVLQJ�WHFKQRORJ\��
�� 'HWHFWRU�6HQVLWLYLW\�� �'HWHFW�RFFXUUHQFHV�RI� ��LQFK�� �����PP���PLQLPXP�PRYHPHQW�RI�

DQ\�SRUWLRQ�RI�D�KXPDQ�ERG\�WKDW�SUHVHQWV�D�WDUJHW�RI�QRW�OHVV�WKDQ����VT��LQ�������VT��FP���
DQG�GHWHFW�D�SHUVRQ�RI�DYHUDJH�VL]H�DQG�ZHLJKW�PRYLQJ�QRW�OHVV�WKDQ����LQFKHV������PP��
LQ� HLWKHU� D�KRUL]RQWDO�RU� D�YHUWLFDO�PDQQHU� DW� DQ� DSSUR[LPDWH� VSHHG�RI� ��� LQFKHV�V� �����
PP�V���

�� 'HWHFWLRQ�&RYHUDJH��6WDQGDUG�5RRP����'HWHFW�RFFXSDQF\�DQ\ZKHUH�ZLWKLQ�D�FLUFXODU�DUHD�
RI������VT��IW������VT��P��ZKHQ�PRXQWHG�RQ�D����LQFK��������PP���KLJK�FHLOLQJ��

��� (0(5*(1&<�6+817�5(/$<�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� DYDLODEOH� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

�� /LJKWLQJ�&RQWURO�DQG�'HVLJQ��$FXLW\�/LJKWLQJ�*URXS��,QF��
�� :DWW�6WRSSHU��
�� /HYLWRQ�
�� 2U�$SSURYHG�(TXDO��

%� 'HVFULSWLRQ�� � 1RUPDOO\� FORVHG�� HOHFWULFDOO\� KHOG� UHOD\�� DUUDQJHG� IRU� ZLULQJ� LQ� SDUDOOHO� ZLWK�
PDQXDO�RU�DXWRPDWLF�VZLWFKLQJ�FRQWDFWV��FRPSO\LQJ�ZLWK�8/������

�� &RLO�5DWLQJ������9��

��� &21'8&7256�$1'�&$%/(6�

$� 3RZHU�:LULQJ� WR� 6XSSO\� 6LGH� RI� 5HPRWH�&RQWURO� 3RZHU� 6RXUFHV�� � 1RW� VPDOOHU� WKDQ� 1R�����
$:*�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �/RZ�9ROWDJH� (OHFWULFDO� 3RZHU�
&RQGXFWRUV�DQG�&DEOHV���

%� &ODVVHV��� DQG� �� &RQWURO� &DEOH�� � 0XOWLFRQGXFWRU� FDEOH� ZLWK� VWUDQGHG�FRSSHU� FRQGXFWRUV� QRW�
VPDOOHU� WKDQ�1R�����$:*�� �&RPSO\�ZLWK� UHTXLUHPHQWV� LQ�'LYLVLRQ���� 6HFWLRQ� �/RZ�9ROWDJH�
(OHFWULFDO�3RZHU�&RQGXFWRUV�DQG�&DEOHV���

&� &ODVV���&RQWURO�&DEOH���0XOWLFRQGXFWRU�FDEOH�ZLWK�VWUDQGHG�FRSSHU�FRQGXFWRUV�QRW�VPDOOHU�WKDQ�
1R����� $:*�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �/RZ�9ROWDJH� (OHFWULFDO�
3RZHU�&RQGXFWRUV�DQG�&DEOHV���
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3$57�����(;(&87,21�

��� 6(1625�,167$//$7,21�

$� &RRUGLQDWH� OD\RXW� DQG� LQVWDOODWLRQ� RI� FHLOLQJ�PRXQWHG� GHYLFHV� ZLWK� RWKHU� FRQVWUXFWLRQ� WKDW�
SHQHWUDWHV�FHLOLQJV�RU� LV�VXSSRUWHG�E\�WKHP��LQFOXGLQJ�OLJKW� IL[WXUHV��+9$&�HTXLSPHQW��VPRNH�
GHWHFWRUV��ILUH�VXSSUHVVLRQ�V\VWHPV��DQG�SDUWLWLRQ�DVVHPEOLHV��

%� ,QVWDOO� DQG� DLP� VHQVRUV� LQ� ORFDWLRQV� WR� DFKLHYH� QRW� OHVV� WKDQ� ��� SHUFHQW� FRYHUDJH� RI� DUHDV�
LQGLFDWHG���'R�QRW�H[FHHG�FRYHUDJH�OLPLWV�VSHFLILHG�LQ�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

��� &217$&725�,167$//$7,21�

$� 0RXQW�HOHFWULFDOO\�KHOG�OLJKWLQJ�FRQWDFWRUV�ZLWK�HODVWRPHULF�LVRODWRU�SDGV�WR�HOLPLQDWH�VWUXFWXUH�
ERUQH�YLEUDWLRQ��XQOHVV�FRQWDFWRUV�DUH� LQVWDOOHG�LQ�DQ�HQFORVXUH�ZLWK�IDFWRU\�LQVWDOOHG�YLEUDWLRQ�
LVRODWRUV��

��� :,5,1*�,167$//$7,21�

$� :LULQJ�0HWKRG���&RPSO\�ZLWK�'LYLVLRQ����6HFWLRQ��/RZ�9ROWDJH�(OHFWULFDO�3RZHU�&RQGXFWRUV�
DQG�&DEOHV���0LQLPXP�FRQGXLW�VL]H�LV�����LQFK�����PP���

%� :LULQJ� ZLWKLQ� (QFORVXUHV�� � &RPSO\� ZLWK� 1(&$���� � 6HSDUDWH� SRZHU�OLPLWHG� DQG� QRQSRZHU�
OLPLWHG�FRQGXFWRUV�DFFRUGLQJ�WR�FRQGXFWRU�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV��

&� 6L]H�FRQGXFWRUV�DFFRUGLQJ�WR� OLJKWLQJ�FRQWURO�GHYLFH�PDQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV�XQOHVV�
RWKHUZLVH�LQGLFDWHG��

'� 6SOLFHV�� 7DSV�� DQG� 7HUPLQDWLRQV�� � 0DNH� FRQQHFWLRQV� RQO\� RQ� QXPEHUHG� WHUPLQDO� VWULSV� LQ�
MXQFWLRQ��SXOO��DQG�RXWOHW�ER[HV��WHUPLQDO�FDELQHWV��DQG�HTXLSPHQW�HQFORVXUHV��

��� ,'(17,),&$7,21�

$� ,GHQWLI\� FRPSRQHQWV� DQG� SRZHU� DQG� FRQWURO� ZLULQJ� DFFRUGLQJ� WR� 'LYLVLRQ���� 6HFWLRQ�
�,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

�� ,GHQWLI\�FRQWUROOHG�FLUFXLWV�LQ�OLJKWLQJ�FRQWDFWRUV��
�� ,GHQWLI\�FLUFXLWV�RU�OXPLQDLUHV�FRQWUROOHG�E\�SKRWRHOHFWULF�DQG�RFFXSDQF\�VHQVRUV�DW�HDFK�

VHQVRU��

%� /DEHO�WLPH�VZLWFKHV�DQG�FRQWDFWRUV�ZLWK�D�XQLTXH�GHVLJQDWLRQ��

��� ),(/'�48$/,7<�&21752/�

$� 7HVWLQJ� $JHQF\�� � (QJDJH� D� TXDOLILHG� WHVWLQJ� DJHQF\� WR� HYDOXDWH� OLJKWLQJ� FRQWURO� GHYLFHV� DQG�
SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��
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%� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� WHVW� DQG�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��

&� 3HUIRUP�WKH�IROORZLQJ�WHVWV�DQG�LQVSHFWLRQV>�ZLWK�WKH�DVVLVWDQFH�RI�D�IDFWRU\�DXWKRUL]HG�VHUYLFH�
UHSUHVHQWDWLYH@��

�� 2SHUDWLRQDO�7HVW���$IWHU�LQVWDOOLQJ�WLPH�VZLWFKHV�DQG�VHQVRUV��DQG�DIWHU�HOHFWULFDO�FLUFXLWU\�
KDV�EHHQ�HQHUJL]HG��VWDUW�XQLWV�WR�FRQILUP�SURSHU�XQLW�RSHUDWLRQ��

�� 7HVW�DQG�DGMXVW�FRQWUROV�DQG�VDIHWLHV���5HSODFH�GDPDJHG�DQG�PDOIXQFWLRQLQJ�FRQWUROV�DQG�
HTXLSPHQW��

'� /LJKWLQJ�FRQWURO�GHYLFHV�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�WKH\�GR�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

(� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��

��� $'-867,1*�

$� 2FFXSDQF\� $GMXVWPHQWV�� � :KHQ� UHTXHVWHG� ZLWKLQ� ��� PRQWKV� IURP� GDWH� RI� 6XEVWDQWLDO�
&RPSOHWLRQ��SURYLGH�RQ�VLWH� DVVLVWDQFH� LQ� DGMXVWLQJ�VHQVRUV� WR� VXLW� DFWXDO�RFFXSLHG�FRQGLWLRQV���
3URYLGH�XS�WR�WZR�VHSDUDWH�YLVLWV�WR�3URMHFW�GXULQJ�RWKHU�WKDQ�QRUPDO�RFFXSDQF\�KRXUV�IRU�WKLV�
SXUSRVH��

�� )RU�RFFXSDQF\�DQG�PRWLRQ�VHQVRUV��YHULI\�RSHUDWLRQ�DW�RXWHU�OLPLWV�RI�GHWHFWRU�UDQJH���6HW�
WLPH�GHOD\�WR�VXLW�2ZQHU
V�RSHUDWLRQV��

�� )RU� GD\OLJKWLQJ� FRQWUROV�� DGMXVW� VHW� SRLQWV� DQG� GHDGEDQG� FRQWUROV� WR� VXLW� 2ZQHU
V�
RSHUDWLRQV��

�� $OLJQ�KLJK�ED\�RFFXSDQF\�VHQVRUV�XVLQJ�PDQXIDFWXUHU
V�ODVHU�DLPLQJ�WRRO��

��� '(021675$7,21�

$� (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� WUDLQ�2ZQHU
V�PDLQWHQDQFH� SHUVRQQHO� WR�
DGMXVW��RSHUDWH��DQG�PDLQWDLQ�OLJKWLQJ�FRQWURO�GHYLFHV��

(1'�2)�6(&7,21��������
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3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

%� 6HFWLRQ��������±�2YHUFXUUHQW�3URWHFWLYH�'HYLFH�&RRUGLQDWLRQ�6WXG\��

&� 6HFWLRQ��������±�,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV��

��� 6800$5<�

$� 6HFWLRQ�,QFOXGHV��

�� /LJKWLQJ�DQG�DSSOLDQFH�EUDQFK�FLUFXLW�SDQHOERDUGV��
�� /RDG�FHQWHUV��
�� (OHFWURQLF�JUDGH�SDQHOERDUGV��

��� '(),1,7,216�

$� 695���6XSSUHVVHG�YROWDJH�UDWLQJ��

%� 7966���7UDQVLHQW�YROWDJH�VXUJH�VXSSUHVVRU��

��� 3(5)250$1&(�5(48,5(0(176�

$� 6HLVPLF� 3HUIRUPDQFH�� � 3DQHOERDUGV� VKDOO� ZLWKVWDQG� WKH� HIIHFWV� RI� HDUWKTXDNH� PRWLRQV�
GHWHUPLQHG�DFFRUGLQJ�WR�6(,�$6&(����

�� 7KH�WHUP��ZLWKVWDQG��PHDQV��WKH�XQLW�ZLOO�UHPDLQ�LQ�SODFH�ZLWKRXW�VHSDUDWLRQ�RI�DQ\�SDUWV�
IURP� WKH� GHYLFH�ZKHQ� VXEMHFWHG� WR� WKH� SRWHQWLDO� VHLVPLF� IRUFHV� LQ� DFFRUGDQFH�ZLWK� WKH�
VHLVPLF�GHVLJQ�FDWHJRU\�WKH�XQLW�ZLOO�EH�IXOO\�RSHUDWLRQDO�DIWHU�WKH�VHLVPLF�HYHQW���

��� $&7,21�68%0,77$/6�

$� 3URGXFW� 'DWD�� � )RU� HDFK� W\SH� RI� SDQHOERDUG�� VZLWFKLQJ� DQG� RYHUFXUUHQW� SURWHFWLYH� GHYLFH��
WUDQVLHQW�YROWDJH�VXSSUHVVLRQ�GHYLFH��DFFHVVRU\��DQG�FRPSRQHQW�LQGLFDWHG���,QFOXGH�GLPHQVLRQV�
DQG�PDQXIDFWXUHUV
� WHFKQLFDO� GDWD� RQ� IHDWXUHV�� SHUIRUPDQFH�� HOHFWULFDO� FKDUDFWHULVWLFV�� UDWLQJV��
DQG�ILQLVKHV��

%� 6KRS�'UDZLQJV���)RU�HDFK�SDQHOERDUG�DQG�UHODWHG�HTXLSPHQW��
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�� ,QFOXGH� GLPHQVLRQHG� SODQV�� HOHYDWLRQV�� VHFWLRQV�� DQG� GHWDLOV�� � 6KRZ� WDEXODWLRQV� RI�
LQVWDOOHG�GHYLFHV��HTXLSPHQW�IHDWXUHV��DQG�UDWLQJV��

�� 'HWDLO�HQFORVXUH�W\SHV�DQG�GHWDLOV�IRU�W\SHV�RWKHU�WKDQ�1(0$������7\SH����
�� 'HWDLO�EXV�FRQILJXUDWLRQ��FXUUHQW��DQG�YROWDJH�UDWLQJV��
�� 6KRUW�FLUFXLW�FXUUHQW�UDWLQJ�RI�SDQHOERDUGV�DQG�RYHUFXUUHQW�SURWHFWLYH�GHYLFHV��
�� ,QFOXGH�HYLGHQFH�RI�157/�OLVWLQJ�IRU�VHULHV�UDWLQJ�RI�LQVWDOOHG�GHYLFHV��
�� 'HWDLO� IHDWXUHV�� FKDUDFWHULVWLFV�� UDWLQJV�� DQG� IDFWRU\� VHWWLQJV� RI� LQGLYLGXDO� RYHUFXUUHQW�

SURWHFWLYH�GHYLFHV�DQG�DX[LOLDU\�FRPSRQHQWV��
�� ,QFOXGH�ZLULQJ�GLDJUDPV�IRU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��
�� ,QFOXGH� WLPH�FXUUHQW� FRRUGLQDWLRQ� FXUYHV� IRU� HDFK� W\SH� DQG� UDWLQJ� RI� RYHUFXUUHQW�

SURWHFWLYH� GHYLFH� LQFOXGHG� LQ� SDQHOERDUGV�� � 6XEPLW� RQ� WUDQVOXFHQW� ORJ�ORJ� JUDIW� SDSHU��
LQFOXGH�VHOHFWDEOH�UDQJHV�IRU�HDFK�W\SH�RI�RYHUFXUUHQW�SURWHFWLYH�GHYLFH��

��� ,1)250$7,21$/�68%0,77$/6�

$� 4XDOLILFDWLRQ�'DWD���)RU�TXDOLILHG�WHVWLQJ�DJHQF\��

%� 6HLVPLF�4XDOLILFDWLRQ�&HUWLILFDWHV���6XEPLW�FHUWLILFDWLRQ�WKDW�SDQHOERDUGV��RYHUFXUUHQW�SURWHFWLYH�
GHYLFHV�� DFFHVVRULHV�� DQG� FRPSRQHQWV� ZLOO� ZLWKVWDQG� VHLVPLF� IRUFHV� GHILQHG� LQ� 'LYLVLRQ����
6HFWLRQ��9LEUDWLRQ�DQG�6HLVPLF�&RQWUROV�IRU�(OHFWULFDO�6\VWHPV���,QFOXGH�WKH�IROORZLQJ��

�� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

&� )LHOG�4XDOLW\�&RQWURO�5HSRUWV��

�� 7HVW�SURFHGXUHV�XVHG��
�� 7HVW�UHVXOWV�WKDW�FRPSO\�ZLWK�UHTXLUHPHQWV��
�� 5HVXOWV�RI�IDLOHG�WHVWV�DQG�FRUUHFWLYH�DFWLRQ�WDNHQ�WR�DFKLHYH�WHVW�UHVXOWV�WKDW�FRPSO\�ZLWK�

UHTXLUHPHQWV��

'� 3DQHOERDUG� 6FKHGXOHV�� � )RU� LQVWDOODWLRQ� LQ� SDQHOERDUGV���6XEPLW� ILQDO� YHUVLRQV� DIWHU� ORDG�
EDODQFLQJ��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD�� �)RU�SDQHOERDUGV� DQG�FRPSRQHQWV� WR� LQFOXGH� LQ� HPHUJHQF\��
RSHUDWLRQ�� DQG� PDLQWHQDQFH� PDQXDOV�� � ,Q� DGGLWLRQ� WR� LWHPV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ�
�2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���LQFOXGH�WKH�IROORZLQJ��

�� 0DQXIDFWXUHU
V� ZULWWHQ� LQVWUXFWLRQV� IRU� WHVWLQJ� DQG� DGMXVWLQJ� RYHUFXUUHQW� SURWHFWLYH�
GHYLFHV��

�� 7LPH�FXUUHQW�FXUYHV�� LQFOXGLQJ�VHOHFWDEOH�UDQJHV�IRU�HDFK� W\SH�RI�RYHUFXUUHQW�SURWHFWLYH�
GHYLFH�WKDW�DOORZV�DGMXVWPHQWV��
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��� 0$,17(1$1&(�0$7(5,$/�68%0,77$/6�

$� )XUQLVK� H[WUD� PDWHULDOV� WKDW� PDWFK� SURGXFWV� LQVWDOOHG� DQG� WKDW� DUH� SDFNDJHG� ZLWK� SURWHFWLYH�
FRYHULQJ�IRU�VWRUDJH�DQG�LGHQWLILHG�ZLWK�ODEHOV�GHVFULELQJ�FRQWHQWV��

�� .H\V���7ZR�VSDUHV�IRU�HDFK�W\SH�RI�SDQHOERDUG�FDELQHW�ORFN��
�� &LUFXLW�%UHDNHUV�,QFOXGLQJ�*)&,�DQG�*URXQG�)DXOW�(TXLSPHQW�3URWHFWLRQ��*)(3��7\SHV���

7ZR�VSDUHV�IRU�HDFK�SDQHOERDUG��
�� )XVHV� IRU� )XVHG� 6ZLWFKHV�� � (TXDO� WR� ��� SHUFHQW� RI� TXDQWLW\� LQVWDOOHG� IRU� HDFK� VL]H� DQG�

W\SH��EXW�QR�IHZHU�WKDQ�WKUHH�RI�HDFK�VL]H�DQG�W\SH��
�� )XVHV� IRU� )XVHG� 3RZHU�&LUFXLW� 'HYLFHV�� � (TXDO� WR� ��� SHUFHQW� RI� TXDQWLW\� LQVWDOOHG� IRU�

HDFK�VL]H�DQG�W\SH��EXW�QR�IHZHU�WKDQ�WKUHH�RI�HDFK�VL]H�DQG�W\SH��

��� 48$/,7<�$6685$1&(�

$� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���0HPEHU�FRPSDQ\�RI�1(7$�RU�DQ�157/��

�� 7HVWLQJ� $JHQF\
V� )LHOG� 6XSHUYLVRU�� � &XUUHQWO\� FHUWLILHG� E\� 1(7$� WR� VXSHUYLVH� RQ�VLWH�
WHVWLQJ��

%� 6RXUFH� /LPLWDWLRQV�� � 2EWDLQ� SDQHOERDUGV�� RYHUFXUUHQW� SURWHFWLYH� GHYLFHV�� FRPSRQHQWV�� DQG�
DFFHVVRULHV�IURP�VLQJOH�VRXUFH�IURP�VLQJOH�PDQXIDFWXUHU��

&� 3URGXFW� 6HOHFWLRQ� IRU� 5HVWULFWHG� 6SDFH�� � 'UDZLQJV� LQGLFDWH� PD[LPXP� GLPHQVLRQV� IRU�
SDQHOERDUGV� LQFOXGLQJ� FOHDUDQFHV� EHWZHHQ� SDQHOERDUGV� DQG� DGMDFHQW� VXUIDFHV� DQG� RWKHU� LWHPV���
&RPSO\�ZLWK�LQGLFDWHG�PD[LPXP�GLPHQVLRQV��

'� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

(� &RPSO\�ZLWK�1(0$�3%����

)� &RPSO\�ZLWK�1)3$�����

���� '(/,9(5<��6725$*(��$1'�+$1'/,1*�

$� 5HPRYH� ORRVH� SDFNLQJ� DQG� IODPPDEOH� PDWHULDOV� IURP� LQVLGH� SDQHOERDUGV�� LQVWDOO� WHPSRUDU\�
HOHFWULF�KHDWLQJ������:�SHU�SDQHOERDUG��WR�SUHYHQW�FRQGHQVDWLRQ��

%� +DQGOH�DQG�SUHSDUH�SDQHOERDUGV�IRU�LQVWDOODWLRQ�DFFRUGLQJ�WR�1(&$������

���� 352-(&7�&21',7,216�

$� (QYLURQPHQWDO�/LPLWDWLRQV��

�� 'R�QRW�GHOLYHU�RU�LQVWDOO�SDQHOERDUGV�XQWLO�VSDFHV�DUH�HQFORVHG�DQG�ZHDWKHUWLJKW��ZHW�ZRUN�
LQ� VSDFHV� LV� FRPSOHWH� DQG� GU\�� ZRUN� DERYH� SDQHOERDUGV� LV� FRPSOHWH�� DQG� WHPSRUDU\�
+9$&�V\VWHP�LV�RSHUDWLQJ�DQG�PDLQWDLQLQJ�DPELHQW�WHPSHUDWXUH�DQG�KXPLGLW\�FRQGLWLRQV�
DW�RFFXSDQF\�OHYHOV�GXULQJ�WKH�UHPDLQGHU�RI�WKH�FRQVWUXFWLRQ�SHULRG��
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�� 5DWH�HTXLSPHQW�IRU�FRQWLQXRXV�RSHUDWLRQ�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�XQOHVV�RWKHUZLVH�
LQGLFDWHG��

D� $PELHQW�7HPSHUDWXUH���1RW�H[FHHGLQJ����GHJ�)�WR�SOXV�����GHJ�)��
E� $OWLWXGH���1RW�H[FHHGLQJ������IHHW��

%� 6HUYLFH�&RQGLWLRQV���1(0$�3%����XVXDO�VHUYLFH�FRQGLWLRQV��DV�IROORZV��

�� $PELHQW�WHPSHUDWXUHV�ZLWKLQ�OLPLWV�VSHFLILHG��
�� $OWLWXGH�QRW�H[FHHGLQJ������IHHW��

&� ,QWHUUXSWLRQ�RI�([LVWLQJ�(OHFWULF�6HUYLFH���'R�QRW�LQWHUUXSW�HOHFWULF�VHUYLFH�WR�IDFLOLWLHV�RFFXSLHG�
E\� 2ZQHU� RU� RWKHUV� XQOHVV� SHUPLWWHG� XQGHU� WKH� IROORZLQJ� FRQGLWLRQV� DQG� WKHQ� RQO\� DIWHU�
DUUDQJLQJ�WR�SURYLGH�WHPSRUDU\�HOHFWULF�VHUYLFH�DFFRUGLQJ�WR�UHTXLUHPHQWV�LQGLFDWHG��

�� 1RWLI\� 2ZQHU� QR� IHZHU� WKDQ� WHQ� GD\V� LQ� DGYDQFH� RI� SURSRVHG� LQWHUUXSWLRQ� RI� HOHFWULF�
VHUYLFH��

�� 'R�QRW�SURFHHG�ZLWK�LQWHUUXSWLRQ�RI�HOHFWULF�VHUYLFH�ZLWKRXW�2ZQHU
V�ZULWWHQ�SHUPLVVLRQ��
�� &RPSO\�ZLWK�1)3$���(��

���� &225',1$7,21�

$� &RRUGLQDWH�OD\RXW�DQG�LQVWDOODWLRQ�RI�SDQHOERDUGV�DQG�FRPSRQHQWV�ZLWK�RWKHU�FRQVWUXFWLRQ�WKDW�
SHQHWUDWHV� ZDOOV� RU� LV� VXSSRUWHG� E\� WKHP�� LQFOXGLQJ� HOHFWULFDO� DQG� RWKHU� W\SHV� RI� HTXLSPHQW��
UDFHZD\V�� SLSLQJ�� HQFXPEUDQFHV� WR�ZRUNVSDFH� FOHDUDQFH� UHTXLUHPHQWV�� DQG� DGMDFHQW� VXUIDFHV���
0DLQWDLQ� UHTXLUHG� ZRUNVSDFH� FOHDUDQFHV� DQG� UHTXLUHG� FOHDUDQFHV� IRU� HTXLSPHQW� DFFHVV� GRRUV�
DQG�SDQHOV��

%� &RRUGLQDWH�VL]HV�DQG�ORFDWLRQV�RI�FRQFUHWH�EDVHV�ZLWK�DFWXDO�HTXLSPHQW�SURYLGHG���&DVW�DQFKRU�
EROW� LQVHUWV� LQWR� EDVHV�� �&RQFUHWH�� UHLQIRUFHPHQW�� DQG� IRUPZRUN� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ�
'LYLVLRQ�����

���� :$55$17<�

$� 6SHFLDO� :DUUDQW\�� � 0DQXIDFWXUHU
V� VWDQGDUG� IRUP� LQ� ZKLFK� PDQXIDFWXUHU� DJUHHV� WR� UHSDLU� RU�
UHSODFH� WUDQVLHQW� YROWDJH� VXSSUHVVLRQ� GHYLFHV� WKDW� IDLO� LQ� PDWHULDOV� RU� ZRUNPDQVKLS� ZLWKLQ�
VSHFLILHG�ZDUUDQW\�SHULRG��

�� :DUUDQW\�3HULRG���)LYH�\HDUV�IURP�GDWH�RI�6XEVWDQWLDO�&RPSOHWLRQ��

3$57�����352'8&76�

��� *(1(5$/�5(48,5(0(176�)25�3$1(/%2$5'6�

$� )DEULFDWH� DQG� WHVW� SDQHOERDUGV� DFFRUGLQJ� WR� ,(((����� WR� ZLWKVWDQG� VHLVPLF� IRUFHV� GHILQHG� LQ�
'LYLVLRQ����6HFWLRQ���������9LEUDWLRQ�DQG�6HLVPLF�&RQWUROV�IRU�(OHFWULFDO�6\VWHPV���

%� (QFORVXUHV���)OXVK�DQG�VXUIDFH�PRXQWHG�FDELQHWV��
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�� 5DWHG�IRU�HQYLURQPHQWDO�FRQGLWLRQV�DW�LQVWDOOHG�ORFDWLRQ��

D� ,QGRRU�'U\�DQG�&OHDQ�/RFDWLRQV���1(0$������7\SH����
E� 2XWGRRU�/RFDWLRQV���1(0$������7\SH����
F� :DVK�'RZQ@$UHDV���1(0$������7\SH��;�VWDLQOHVV�VWHHO!��
G� 2WKHU�:HW�RU�'DPS�,QGRRU�/RFDWLRQV���1(0$������7\SH��!��
H� ,QGRRU� /RFDWLRQV� 6XEMHFW� WR� 'XVW�� )DOOLQJ� 'LUW�� DQG� 'ULSSLQJ� 1RQFRUURVLYH�

/LTXLGV���1(0$������7\SH�����

�� )URQW�� �6HFXUHG� WR�ER[�ZLWK�FRQFHDOHG� WULP�FODPSV���)RU�VXUIDFH�PRXQWHG�IURQWV��PDWFK�
ER[�GLPHQVLRQV��IRU�IOXVK�PRXQWHG�IURQWV��RYHUODS�ER[��

�� +LQJHG� )URQW� &RYHU�� � (QWLUH� IURQW� WULP� KLQJHG� WR� ER[� DQG� ZLWK� VWDQGDUG� GRRU� ZLWKLQ�
KLQJHG�WULP�FRYHU��

�� 6NLUW�IRU�6XUIDFH�0RXQWHG�3DQHOERDUGV���6DPH�JDJH�DQG�ILQLVK�DV�SDQHOERDUG�IURQW�ZLWK�
IODQJHV�IRU�DWWDFKPHQW�WR�SDQHOERDUG��ZDOO��DQG�FHLOLQJ�RU�IORRU��

�� *XWWHU� ([WHQVLRQ� DQG�%DUULHU�� � 6DPH� JDJH� DQG� ILQLVK� DV� SDQHOERDUG� HQFORVXUH�� LQWHJUDO�
ZLWK�HQFORVXUH�ERG\���$UUDQJH�WR�LVRODWH�LQGLYLGXDO�SDQHO�VHFWLRQV��

�� )LQLVKHV��

D� 3DQHOV�DQG�7ULP���JDOYDQL]HG�VWHHO��IDFWRU\�ILQLVKHG�LPPHGLDWHO\�DIWHU�FOHDQLQJ�DQG�
SUHWUHDWLQJ� ZLWK� PDQXIDFWXUHU
V� VWDQGDUG� WZR�FRDW�� EDNHG�RQ� ILQLVK� FRQVLVWLQJ� RI�
SULPH�FRDW�DQG�WKHUPRVHWWLQJ�WRSFRDW��

E� %DFN�%R[HV���6DPH�ILQLVK�DV�SDQHOV�DQG�WULP��
F� )XQJXV� 3URRILQJ�� � 3HUPDQHQW� IXQJLFLGDO� WUHDWPHQW� IRU� RYHUFXUUHQW� SURWHFWLYH�

GHYLFHV�DQG�RWKHU�FRPSRQHQWV��

�� 'LUHFWRU\� &DUG�� � ,QVLGH� SDQHOERDUG� GRRU�� PRXQWHG� LQ� PHWDO� IUDPH� ZLWK� WUDQVSDUHQW�
SURWHFWLYH�FRYHU��

&� ,QFRPLQJ�0DLQV�/RFDWLRQ���7RS�DQG�ERWWRP��

'� 3KDVH��1HXWUDO��DQG�*URXQG�%XVHV��

�� 0DWHULDO���+DUG�GUDZQ�FRSSHU�����SHUFHQW�FRQGXFWLYLW\��
�� (TXLSPHQW�*URXQG�%XV�� �$GHTXDWH� IRU� IHHGHU� DQG� EUDQFK�FLUFXLW� HTXLSPHQW� JURXQGLQJ�

FRQGXFWRUV��ERQGHG�WR�ER[��
�� ,VRODWHG�*URXQG�%XV���$GHTXDWH�IRU�EUDQFK�FLUFXLW�LVRODWHG�JURXQG�FRQGXFWRUV��LQVXODWHG�

IURP�ER[��
�� ([WUD�&DSDFLW\�1HXWUDO�%XV���1HXWUDO�EXV�UDWHG�����SHUFHQW�RI�SKDVH�EXV�DQG�8/�OLVWHG�DV�

VXLWDEOH�IRU�QRQOLQHDU�ORDGV��
�� 6SOLW�%XV���9HUWLFDO�EXVHV�GLYLGHG�LQWR�LQGLYLGXDO�YHUWLFDO�VHFWLRQV��

(� &RQGXFWRU�&RQQHFWRUV���6XLWDEOH�IRU�XVH�ZLWK�FRQGXFWRU�PDWHULDO�DQG�VL]HV��

�� 0DWHULDO���+DUG�GUDZQ�FRSSHU�����SHUFHQW�FRQGXFWLYLW\��
�� 0DLQ�DQG�1HXWUDO�/XJV��&RPSUHVVLRQ�W\SH��
�� *URXQG�/XJV�DQG�%XV�&RQILJXUHG�7HUPLQDWRUV���&RPSUHVVLRQ�W\SH��
�� )HHG�7KURXJK�/XJV���&RPSUHVVLRQ�W\SH��VXLWDEOH�IRU�XVH�ZLWK�FRQGXFWRU�PDWHULDO���/RFDWH�

DW�RSSRVLWH�HQG�RI�EXV�IURP�LQFRPLQJ�OXJV�RU�PDLQ�GHYLFH��
�� 6XEIHHG� �'RXEOH�� /XJV�� � &RPSUHVVLRQ� W\SH� VXLWDEOH� IRU� XVH� ZLWK� FRQGXFWRU� PDWHULDO���

/RFDWH�DW�VDPH�HQG�RI�EXV�DV�LQFRPLQJ�OXJV�RU�PDLQ�GHYLFH��
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�� *XWWHU�7DS�/XJV���&RPSUHVVLRQ�W\SH�VXLWDEOH�IRU�XVH�ZLWK�FRQGXFWRU�PDWHULDO���/RFDWH�DW�
VDPH�HQG�RI�EXV�DV�LQFRPLQJ�OXJV�RU�PDLQ�GHYLFH��

�� ([WUD�&DSDFLW\� 1HXWUDO� /XJV�� � 5DWHG� ���� SHUFHQW� RI� SKDVH� OXJV� PRXQWHG� RQ� H[WUD�
FDSDFLW\�QHXWUDO�EXV��

)� 6HUYLFH�(TXLSPHQW�/DEHO���157/�ODEHOHG�IRU�XVH�DV�VHUYLFH�HTXLSPHQW�IRU�SDQHOERDUGV�RU�ORDG�
FHQWHUV�ZLWK�RQH�RU�PRUH�PDLQ�VHUYLFH�GLVFRQQHFWLQJ�DQG�RYHUFXUUHQW�SURWHFWLYH�GHYLFHV��

*� )XWXUH�'HYLFHV���0RXQWLQJ�EUDFNHWV��EXV�FRQQHFWLRQV��ILOOHU�SODWHV��DQG�QHFHVVDU\�DSSXUWHQDQFHV�
UHTXLUHG�IRU�IXWXUH�LQVWDOODWLRQ�RI�GHYLFHV��

+� 3DQHOERDUG� 6KRUW�&LUFXLW� &XUUHQW� 5DWLQJ�� � )XOO\� UDWHG� WR� LQWHUUXSW� V\PPHWULFDO� VKRUW�FLUFXLW�
FXUUHQW�DYDLODEOH�DW�WHUPLQDOV��

��� /,*+7,1*�$1'�$33/,$1&(�%5$1&+�&,5&8,7�3$1(/%2$5'6�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� (DWRQ�(OHFWULFDO�,QF���&XWOHU�+DPPHU�%XVLQHVV�8QLW��
�� *HQHUDO�(OHFWULF�&RPSDQ\��*(�&RQVXPHU�	�,QGXVWULDO���(OHFWULFDO�'LVWULEXWLRQ��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��

%� 3DQHOERDUGV���1(0$�3%����OLJKWLQJ�DQG�DSSOLDQFH�EUDQFK�FLUFXLW�W\SH��

&� 0DLQV���&LUFXLW�EUHDNHU�RU�OXJV�RQO\��

'� %UDQFK� 2YHUFXUUHQW� 3URWHFWLYH� 'HYLFHV�� � %ROW�RQ� FLUFXLW� EUHDNHUV�� UHSODFHDEOH� ZLWKRXW�
GLVWXUELQJ�DGMDFHQW�XQLWV��

(� 'RRUV���&RQFHDOHG�KLQJHV��VHFXUHG�ZLWK�IOXVK�ODWFK�ZLWK�WXPEOHU�ORFN��NH\HG�DOLNH��

)� &ROXPQ�7\SH� 3DQHOERDUGV�� � 1DUURZ� JXWWHU� H[WHQVLRQ�� ZLWK� FRYHU�� WR� RYHUKHDG� MXQFWLRQ� ER[�
HTXLSSHG�ZLWK�JURXQG�DQG�QHXWUDO�WHUPLQDO�EXVHV��

��� (/(&7521,&�*5$'(�3$1(/%2$5'6�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� &XUUHQW�7HFKQRORJ\��D�VXEVLGLDU\�RI�'DQDKDU�&RUSRUDWLRQ��
�� (DWRQ�(OHFWULFDO�,QF���&XWOHU�+DPPHU�%XVLQHVV�8QLW��
�� *HQHUDO�(OHFWULF�&RPSDQ\��*(�&RQVXPHU�	�,QGXVWULDO���(OHFWULFDO�'LVWULEXWLRQ��
�� 6LHPHQV�(QHUJ\�	�$XWRPDWLRQ��,QF��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��

%� 3DQHOERDUGV�� � 1(0$�3%���� ZLWK� IDFWRU\�LQVWDOOHG�� LQWHJUDO� 7966�� ODEHOHG� E\� DQ� 157/� IRU�
FRPSOLDQFH�ZLWK�8/����DIWHU�LQVWDOOLQJ�7966��
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&� 'RRUV���6HFXUHG�ZLWK�YDXOW�W\SH�ODWFK�ZLWK�WXPEOHU�ORFN��NH\HG�DOLNH��

'� 0DLQ�2YHUFXUUHQW�3URWHFWLYH�'HYLFHV���%ROW�RQ�WKHUPDO�PDJQHWLF�FLUFXLW�EUHDNHUV��

(� %UDQFK�2YHUFXUUHQW�3URWHFWLYH�'HYLFHV���%ROW�RQ�WKHUPDO�PDJQHWLF�FLUFXLW�EUHDNHUV��

)� %XVHV��

�� &RSSHU�SKDVH�DQG�QHXWUDO�EXVHV������SHUFHQW�FDSDFLW\�QHXWUDO�EXV�DQG�OXJV��
�� &RSSHU�HTXLSPHQW�DQG�LVRODWHG�JURXQG�EXVHV��

*� 6XUJH� 3URWHFWLRQ� 'HYLFH�� � ,(((�&������FRPSOLDQW�� LQWHJUDOO\� PRXQWHG�� EROW�RQ�� VROLG�VWDWH��
SDUDOOHO�FRQQHFWHG�� PRGXODU� �ZLWK� ILHOG�UHSODFHDEOH� PRGXOHV�� W\SH�� ZLWK� VLQH�ZDYH� WUDFNLQJ�
VXSSUHVVLRQ� DQG� ILOWHULQJ�PRGXOHV�� VKRUW�FLUFXLW� FXUUHQW� UDWLQJ� FRPSO\LQJ�ZLWK�8/������� WKLUG�
HGLWLRQ�� DQG�PDWFKLQJ�RU� H[FHHGLQJ� WKH�SDQHOERDUG� VKRUW�FLUFXLW� UDWLQJ�� UHGXQGDQW� VXSSUHVVLRQ�
FLUFXLWV��ZLWK�LQGLYLGXDOO\�IXVHG�PHWDO�R[LGH�YDULVWRUV��

�� $FFHVVRULHV��

D� )XVHV�UDWHG�DW�����N$�LQWHUUXSWLQJ�FDSDFLW\��
E� )DEULFDWLRQ�XVLQJ�EROWHG�FRPSUHVVLRQ�OXJV�IRU�LQWHUQDO�ZLULQJ��
F� ,QWHJUDO�GLVFRQQHFW�VZLWFK��
G� 5HGXQGDQW�VXSSUHVVLRQ�FLUFXLWV��
H� 5HGXQGDQW�UHSODFHDEOH�PRGXOHV��
I� $UUDQJHPHQW�ZLWK�ZLUH�FRQQHFWLRQV�WR�SKDVH�EXVHV��QHXWUDO�EXV��DQG�JURXQG�EXV��
J� /('�LQGLFDWRU�OLJKWV�IRU�SRZHU�DQG�SURWHFWLRQ�VWDWXV��
K� $XGLEOH�DODUP��ZLWK�VLOHQFLQJ�VZLWFK��WR�LQGLFDWH�ZKHQ�SURWHFWLRQ�KDV�IDLOHG��
L� )RUP�&�FRQWDFWV�UDWHG�DW���$�DQG�����9�DF��RQH�QRUPDOO\�RSHQ�DQG�RQH�QRUPDOO\�

FORVHG��IRU�UHPRWH�PRQLWRULQJ�RI�V\VWHP�RSHUDWLRQ���&RQWDFWV�VKDOO�UHYHUVH�SRVLWLRQ�
RQ� IDLOXUH� RI� DQ\� VXUJH� GLYHUVLRQ�PRGXOH� RU� RQ� RSHQLQJ� RI� DQ\� FXUUHQW�OLPLWLQJ�
GHYLFH���&RRUGLQDWH�ZLWK�EXLOGLQJ�SRZHU�PRQLWRULQJ�DQG�FRQWURO�V\VWHP��

M� 6L[�GLJLW��WUDQVLHQW�HYHQW�FRXQWHU�VHW�WR�WRWDOL]H�WUDQVLHQW�VXUJHV��

�� 3HDN�6LQJOH�,PSXOVH�6XUJH�&XUUHQW�5DWLQJ�������N$�SHU�PRGH�����N$�SHU�SKDVH��
�� 0LQLPXP�VLQJOH�LPSXOVH�FXUUHQW� UDWLQJV��XVLQJ���E\����PLF�VHF��ZDYHIRUP�GHVFULEHG� LQ�

,(((�&���������

D� /LQH�WR�1HXWUDO����������$��
E� /LQH�WR�*URXQG����������$��
F� 1HXWUDO�WR�*URXQG����������$��

�� :LWKVWDQG� &DSDELOLWLHV�� � ������� ,(((�&������� &DWHJRU\�&�� ���� N$��� ��E\����PLF�VHF��
VXUJHV�ZLWK�OHVV�WKDQ���SHUFHQW�FKDQJH�LQ�FODPSLQJ�YROWDJH��

�� 3URWHFWLRQ�PRGHV�DQG�8/������695�IRU�JURXQGHG�Z\H�FLUFXLWV�ZLWK����<�����9��WKUHH�
SKDVH��IRXU�ZLUH�FLUFXLWV�VKDOO�EH�DV�IROORZV��

D� /LQH�WR�1HXWUDO�������9�IRU����<������
E� /LQH�WR�*URXQG�������9�IRU����<������
F� 1HXWUDO�WR�*URXQG�������9�IRU����<������
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��� ',6&211(&7,1*�$1'�29(5&855(17�3527(&7,9(�'(9,&(6�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� (DWRQ�(OHFWULFDO�,QF���&XWOHU�+DPPHU�%XVLQHVV�8QLW��
�� *HQHUDO�(OHFWULF�&RPSDQ\��*(�&RQVXPHU�	�,QGXVWULDO���(OHFWULFDO�'LVWULEXWLRQ��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��

%� 0ROGHG�&DVH� &LUFXLW�%UHDNHU� �0&&%��� �&RPSO\� ZLWK� 8/������ ZLWK� LQWHUUXSWLQJ� FDSDFLW\� WR�
PHHW�DYDLODEOH�IDXOW�FXUUHQWV��

�� 7KHUPDO�0DJQHWLF� &LUFXLW� %UHDNHUV�� � ,QYHUVH� WLPH�FXUUHQW� HOHPHQW� IRU� ORZ�OHYHO�
RYHUORDGV�� DQG� LQVWDQWDQHRXV� PDJQHWLF� WULS� HOHPHQW� IRU� VKRUW� FLUFXLWV�� � $GMXVWDEOH�
PDJQHWLF�WULS�VHWWLQJ�IRU�FLUFXLW�EUHDNHU�IUDPH�VL]HV�����$�DQG�ODUJHU��

�� $GMXVWDEOH� ,QVWDQWDQHRXV�7ULS� &LUFXLW� %UHDNHUV�� � 0DJQHWLF� WULS� HOHPHQW� ZLWK� IURQW�
PRXQWHG��ILHOG�DGMXVWDEOH�WULS�VHWWLQJ��

�� (OHFWURQLF� WULS� FLUFXLW� EUHDNHUV�ZLWK� UPV� VHQVLQJ�� ILHOG�UHSODFHDEOH� UDWLQJ� SOXJ� RU� ILHOG�
UHSOLFDEOH�HOHFWURQLF�WULS��DQG�WKH�IROORZLQJ�ILHOG�DGMXVWDEOH�VHWWLQJV��

D� ,QVWDQWDQHRXV�WULS��
E� /RQJ��DQG�VKRUW�WLPH�SLFNXS�OHYHOV��
F� /RQJ��DQG�VKRUW�WLPH�WLPH�DGMXVWPHQWV��
G� *URXQG�IDXOW�SLFNXS�OHYHO��WLPH�GHOD\��DQG�,�W�UHVSRQVH��

�� &XUUHQW�/LPLWLQJ�&LUFXLW�%UHDNHUV�� � )UDPH� VL]HV� ����$� DQG� VPDOOHU�� OHW�WKURXJK� UDWLQJV�
OHVV�WKDQ�1(0$�)8����5.����

�� *)&,�&LUFXLW�%UHDNHUV�� �6LQJOH�� DQG� WZR�SROH� FRQILJXUDWLRQV�ZLWK�&ODVV�$�JURXQG�IDXOW�
SURWHFWLRQ����P$�WULS���

�� *URXQG�)DXOW� (TXLSPHQW� 3URWHFWLRQ� �*)(3�� &LUFXLW� %UHDNHUV�� � &ODVV�%� JURXQG�IDXOW�
SURWHFWLRQ�����P$�WULS���

�� $UF�)DXOW�&LUFXLW�,QWHUUXSWHU��$)&,��&LUFXLW�%UHDNHUV���&RPSO\�ZLWK�8/���������������
9��VLQJOH�SROH�FRQILJXUDWLRQ��

�� 0ROGHG�&DVH�&LUFXLW�%UHDNHU��0&&%��)HDWXUHV�DQG�$FFHVVRULHV��

D� 6WDQGDUG�IUDPH�VL]HV��WULS�UDWLQJV��DQG�QXPEHU�RI�SROHV��
E� /XJV�� �&RPSUHVVLRQ� VW\OH�� VXLWDEOH� IRU� QXPEHU�� VL]H�� WULS� UDWLQJV�� DQG� FRQGXFWRU�

PDWHULDOV��
F� $SSOLFDWLRQ� /LVWLQJ�� � $SSURSULDWH� IRU� DSSOLFDWLRQ�� 7\SH�6:'� IRU� VZLWFKLQJ�

IOXRUHVFHQW� OLJKWLQJ� ORDGV�� 7\SH�+,'� IRU� IHHGLQJ� IOXRUHVFHQW� DQG� KLJK�LQWHQVLW\�
GLVFKDUJH��+,'��OLJKWLQJ�FLUFXLWV��

G� *URXQG�)DXOW� 3URWHFWLRQ�� � ,QWHJUDOO\�PRXQWHG� UHOD\� DQG� WULS� XQLW� ZLWK� DGMXVWDEOH�
SLFNXS�DQG�WLPH�GHOD\�VHWWLQJV��SXVK�WR�WHVW�IHDWXUH��DQG�JURXQG�IDXOW�LQGLFDWRU��

H� &RPPXQLFDWLRQ�&DSDELOLW\���&LUFXLW�EUHDNHU�PRXQWHG�FRPPXQLFDWLRQ�PRGXOH�ZLWK�
IXQFWLRQV� DQG� IHDWXUHV� FRPSDWLEOH� ZLWK� SRZHU� PRQLWRULQJ� DQG� FRQWURO� V\VWHP�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��(OHFWULFDO�3RZHU�0RQLWRULQJ�DQG�&RQWURO���

I� 6KXQW�7ULS�������9�WULS�FRLO�HQHUJL]HG�IURP�VHSDUDWH�FLUFXLW��VHW�WR�WULS�DW����SHUFHQW�
RI�UDWHG�YROWDJH��

J� 8QGHUYROWDJH�7ULS���6HW�WR�RSHUDWH�DW����WR����SHUFHQW�RI�UDWHG�YROWDJH�ZLWK�ILHOG�
DGMXVWDEOH������WR�����VHFRQG�WLPH�GHOD\��
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K� $X[LOLDU\� &RQWDFWV�� � 2QH� 63'7� VZLWFK� ZLWK� �D�� DQG� �E�� FRQWDFWV�� �D�� FRQWDFWV�
PLPLF� FLUFXLW�EUHDNHU� FRQWDFWV� DQG� �E�� FRQWDFWV� RSHUDWH� LQ� UHYHUVH� RI� FLUFXLW�
EUHDNHU�FRQWDFWV��

L� $ODUP�6ZLWFK���6LQJOH�SROH��QRUPDOO\�RSHQ�FRQWDFW�WKDW�DFWXDWHV�RQO\�ZKHQ�FLUFXLW�
EUHDNHU�WULSV��

M� .H\� ,QWHUORFN�.LW�� �([WHUQDOO\�PRXQWHG� WR�SURKLELW� FLUFXLW�EUHDNHU�RSHUDWLRQ��NH\�
VKDOO�EH�UHPRYDEOH�RQO\�ZKHQ�FLUFXLW�EUHDNHU�LV�LQ�RII�SRVLWLRQ��

N� =RQH�6HOHFWLYH� ,QWHUORFNLQJ�� � ,QWHJUDO� ZLWK� HOHFWURQLF� WULS� XQLW�� IRU� LQWHUORFNLQJ�
JURXQG�IDXOW�SURWHFWLRQ�IXQFWLRQ�ZLWK�RWKHU�XSVWUHDP�RU�GRZQVWUHDP�GHYLFHV��

O� 0XOWLSROH�XQLWV�HQFORVHG�LQ�D�VLQJOH�KRXVLQJ�RU�IDFWRU\�DVVHPEOHG�WR�RSHUDWH�DV�D�
VLQJOH�XQLW��

P� +DQGOH�3DGORFNLQJ�'HYLFH�� �)L[HG�DWWDFKPHQW�� IRU� ORFNLQJ�FLUFXLW�EUHDNHU�KDQGOH�
LQ�RQ�RU�RII�SRVLWLRQ��

Q� +DQGOH� &ODPS�� � /RRVH� DWWDFKPHQW�� IRU� KROGLQJ� FLUFXLW�EUHDNHU� KDQGOH� LQ� RQ�
SRVLWLRQ��

&� )XVHG�6ZLWFK���1(0$�.6����7\SH�+'��FOLSV�WR�DFFRPPRGDWH�VSHFLILHG�IXVHV��ORFNDEOH�KDQGOH��

�� )XVHV�� DQG� 6SDUH�)XVH� &DELQHW�� � &RPSO\� ZLWK� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ����
6HFWLRQ��)XVHV���

�� )XVHG�6ZLWFK�)HDWXUHV�DQG�$FFHVVRULHV���6WDQGDUG�DPSHUH�UDWLQJV�DQG�QXPEHU�RI�SROHV��
�� $X[LOLDU\�&RQWDFWV���2QH�QRUPDOO\�RSHQ�DQG�QRUPDOO\�FORVHG�FRQWDFW�V��WKDW�RSHUDWH�ZLWK�

VZLWFK�KDQGOH�RSHUDWLRQ��

��� $&&(6625<�&20321(176�$1'�)($785(6�

$� $FFHVVRU\� 6HW�� � ,QFOXGH� WRROV� DQG� PLVFHOODQHRXV� LWHPV� UHTXLUHG� IRU� RYHUFXUUHQW� SURWHFWLYH�
GHYLFH�WHVW��LQVSHFWLRQ��PDLQWHQDQFH��DQG�RSHUDWLRQ��

%� 3RUWDEOH� 7HVW� 6HW�� � )RU� WHVWLQJ� IXQFWLRQV� RI� VROLG�VWDWH� WULS� GHYLFHV� ZLWKRXW� UHPRYLQJ� IURP�
SDQHOERDUG�� � ,QFOXGH� UHOD\� DQG� PHWHU� WHVW� SOXJV� VXLWDEOH� IRU� WHVWLQJ� SDQHOERDUG� PHWHUV� DQG�
VZLWFKERDUG�FODVV�UHOD\V��

3$57�����(;(&87,21�

��� (;$0,1$7,21�

$� 5HFHLYH��LQVSHFW��KDQGOH��DQG�VWRUH�SDQHOERDUGV�DFFRUGLQJ�WR�1(&$������

%� ([DPLQH�SDQHOERDUGV�EHIRUH�LQVWDOODWLRQ���5HMHFW�SDQHOERDUGV�WKDW�DUH�GDPDJHG�RU�UXVWHG�RU�KDYH�
EHHQ�VXEMHFWHG�WR�ZDWHU�VDWXUDWLRQ��

&� ([DPLQH� HOHPHQWV� DQG� VXUIDFHV� WR� UHFHLYH� SDQHOERDUGV� IRU� FRPSOLDQFH� ZLWK� LQVWDOODWLRQ�
WROHUDQFHV�DQG�RWKHU�FRQGLWLRQV�DIIHFWLQJ�SHUIRUPDQFH�RI�WKH�:RUN��

'� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��
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��� ,167$//$7,21�

$� ,QVWDOO�SDQHOERDUGV�DQG�DFFHVVRULHV�DFFRUGLQJ�WR�1(&$������

%� 7HPSRUDU\� 3URYLVLRQV�� � 5HPRYH� WHPSRUDU\� FKDQQHOV�� EUDFNHWV� DQG� WHPSRUDU\� EORFNLQJ� RI�
PRYLQJ�SDUWV�IURP�SDQHOERDUGV��

&� &RPSO\�ZLWK�PRXQWLQJ�DQG�DQFKRULQJ�UHTXLUHPHQWV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�
DQG�6HLVPLF�&RQWUROV�IRU�(OHFWULFDO�6\VWHPV���

'� 0RXQW�WRS�RI�WULP����LQFKHV��DERYH�ILQLVKHG�IORRU�XQOHVV�RWKHUZLVH�LQGLFDWHG��

(� 0RXQW� SDQHOERDUG� FDELQHW� SOXPE� DQG� ULJLG� ZLWKRXW� GLVWRUWLRQ� RI� ER[�� � 0RXQW� UHFHVVHG�
SDQHOERDUGV�ZLWK�IURQWV�XQLIRUPO\�IOXVK�ZLWK�ZDOO�ILQLVK�DQG�PDWLQJ�ZLWK�EDFN�ER[��

)� ,QVWDOO�RYHUFXUUHQW�SURWHFWLYH�GHYLFHV�DQG�FRQWUROOHUV�QRW�DOUHDG\�IDFWRU\�LQVWDOOHG��

�� 6HW�ILHOG�DGMXVWDEOH��FLUFXLW�EUHDNHU�WULS�UDQJHV��

*� ,QVWDOO�ILOOHU�SODWHV�LQ�XQXVHG�VSDFHV��

+� 6WXE� IRXU� ��LQFK� ����*5&�� HPSW\� FRQGXLWV� IURP� SDQHOERDUG� LQWR� DFFHVVLEOH� FHLOLQJ� VSDFH� RU�
VSDFH�GHVLJQDWHG�WR�EH�FHLOLQJ�VSDFH�LQ�WKH�IXWXUH���6WXE�IRXU���LQFK�����*5&��HPSW\�FRQGXLWV�
LQWR�UDLVHG�IORRU�VSDFH�RU�EHORZ�VODE�QRW�RQ�JUDGH��

,� $UUDQJH�FRQGXFWRUV�LQ�JXWWHUV�LQWR�JURXSV�DQG�EXQGOH�DQG�ZUDS�ZLWK�ZLUH�WLHV�DIWHU�FRPSOHWLQJ�
ORDG�EDODQFLQJ��

-� &RPSO\�ZLWK�1(&$����

��� ,'(17,),&$7,21�

$� ,GHQWLI\� ILHOG�LQVWDOOHG� FRQGXFWRUV�� LQWHUFRQQHFWLQJ� ZLULQJ�� DQG� FRPSRQHQWV�� SURYLGH� ZDUQLQJ�
VLJQV�FRPSO\LQJ�ZLWK�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

%� &UHDWH� D� GLUHFWRU\� WR� LQGLFDWH� LQVWDOOHG� FLUFXLW� ORDGV�DIWHU� EDODQFLQJ� SDQHOERDUG� ORDGV��
LQFRUSRUDWH� 2ZQHU
V� ILQDO� URRP� GHVLJQDWLRQV�� � 2EWDLQ� DSSURYDO� EHIRUH� LQVWDOOLQJ�� � 8VH� D�
FRPSXWHU�RU�W\SHZULWHU�WR�FUHDWH�GLUHFWRU\��KDQGZULWWHQ�GLUHFWRULHV�DUH�QRW�DFFHSWDEOH��

&� 3DQHOERDUG�1DPHSODWHV���/DEHO�HDFK�SDQHOERDUG�ZLWK�D�QDPHSODWH�FRPSO\LQJ�ZLWK�UHTXLUHPHQWV�
IRU�LGHQWLILFDWLRQ�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

'� 'HYLFH� 1DPHSODWHV�� � /DEHO� HDFK� EUDQFK� FLUFXLW� GHYLFH� LQ� GLVWULEXWLRQ� SDQHOERDUGV� ZLWK� D�
QDPHSODWH� FRPSO\LQJ� ZLWK� UHTXLUHPHQWV� IRU� LGHQWLILFDWLRQ� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ�
�,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

��� ),(/'�48$/,7<�&21752/�

$� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��
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%� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� LQVSHFW��
WHVW��DQG�DGMXVW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��

&� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

'� $FFHSWDQFH�7HVWLQJ�3UHSDUDWLRQ��

�� 7HVW�LQVXODWLRQ�UHVLVWDQFH�IRU�HDFK�SDQHOERDUG�EXV��FRPSRQHQW��FRQQHFWLQJ�VXSSO\��IHHGHU��
DQG�FRQWURO�FLUFXLW��

�� 7HVW�FRQWLQXLW\�RI�HDFK�FLUFXLW��

(� 7HVWV�DQG�,QVSHFWLRQV��

�� 3HUIRUP� HDFK� YLVXDO� DQG� PHFKDQLFDO� LQVSHFWLRQ� DQG� HOHFWULFDO� WHVW� VWDWHG� LQ� 1(7$�
$FFHSWDQFH�7HVWLQJ�6SHFLILFDWLRQ���&HUWLI\�FRPSOLDQFH�ZLWK�WHVW�SDUDPHWHUV��

�� &RUUHFW� PDOIXQFWLRQLQJ� XQLWV� RQ�VLWH�� ZKHUH� SRVVLEOH�� DQG� UHWHVW� WR� GHPRQVWUDWH�
FRPSOLDQFH��RWKHUZLVH��UHSODFH�ZLWK�QHZ�XQLWV�DQG�UHWHVW��

�� 3HUIRUP�WKH�IROORZLQJ�LQIUDUHG�VFDQ�WHVWV�DQG�LQVSHFWLRQV�DQG�SUHSDUH�UHSRUWV��

D� ,QLWLDO�,QIUDUHG�6FDQQLQJ���$IWHU�6XEVWDQWLDO�&RPSOHWLRQ��EXW�QRW�PRUH�WKDQ����GD\V�
DIWHU� )LQDO� $FFHSWDQFH�� SHUIRUP� DQ� LQIUDUHG� VFDQ� RI� HDFK� SDQHOERDUG�� � 5HPRYH�
IURQW�SDQHOV�VR�MRLQWV�DQG�FRQQHFWLRQV�DUH�DFFHVVLEOH�WR�SRUWDEOH�VFDQQHU��

E� )ROORZ�XS� ,QIUDUHG� 6FDQQLQJ�� � 3HUIRUP� DQ� DGGLWLRQDO� IROORZ�XS� LQIUDUHG� VFDQ� RI�
HDFK�SDQHOERDUG����PRQWKV�DIWHU�GDWH�RI�6XEVWDQWLDO�&RPSOHWLRQ��

F� ,QVWUXPHQWV�DQG�(TXLSPHQW��

�� 8VH� DQ� LQIUDUHG� VFDQQLQJ� GHYLFH� GHVLJQHG� WR� PHDVXUH� WHPSHUDWXUH� RU� WR�
GHWHFW�VLJQLILFDQW�GHYLDWLRQV�IURP�QRUPDO�YDOXHV���3URYLGH�FDOLEUDWLRQ�UHFRUG�
IRU�GHYLFH��

)� 3DQHOERDUGV�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�WKH\�GR�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

*� 3UHSDUH� WHVW� DQG� LQVSHFWLRQ� UHSRUWV�� LQFOXGLQJ� D� FHUWLILHG� UHSRUW� WKDW� LGHQWLILHV� SDQHOERDUGV�
LQFOXGHG�DQG�WKDW�GHVFULEHV�VFDQQLQJ�UHVXOWV���,QFOXGH�QRWDWLRQ�RI�GHILFLHQFLHV�GHWHFWHG��UHPHGLDO�
DFWLRQ�WDNHQ��DQG�REVHUYDWLRQV�DIWHU�UHPHGLDO�DFWLRQ��

��� $'-867,1*�

$� $GMXVW� PRYLQJ� SDUWV� DQG� RSHUDEOH� FRPSRQHQW� WR� IXQFWLRQ� VPRRWKO\�� DQG� OXEULFDWH� DV�
UHFRPPHQGHG�E\�PDQXIDFWXUHU��

%� 6HW�ILHOG�DGMXVWDEOH�FLUFXLW�EUHDNHU�WULS�UDQJHV�DV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��2YHUFXUUHQW�
3URWHFWLYH�'HYLFH�&RRUGLQDWLRQ�6WXG\���

&� /RDG� %DODQFLQJ�� � $IWHU� 6XEVWDQWLDO� &RPSOHWLRQ�� EXW� QRW� PRUH� WKDQ� ��� GD\V� DIWHU� )LQDO�
$FFHSWDQFH��PHDVXUH�ORDG�EDODQFLQJ�DQG�PDNH�FLUFXLW�FKDQJHV��
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�� 0HDVXUH�DV�GLUHFWHG�GXULQJ�SHULRG�RI�QRUPDO�V\VWHP�ORDGLQJ��
�� 3HUIRUP� ORDG�EDODQFLQJ� FLUFXLW� FKDQJHV� RXWVLGH� QRUPDO� RFFXSDQF\�ZRUNLQJ� VFKHGXOH� RI�

WKH�IDFLOLW\�DQG�DW� WLPH�GLUHFWHG�� �$YRLG�GLVUXSWLQJ�FULWLFDO����KRXU�VHUYLFHV�VXFK�DV� ID[�
PDFKLQHV�DQG�RQ�OLQH�GDWD�SURFHVVLQJ��FRPSXWLQJ��WUDQVPLWWLQJ��DQG�UHFHLYLQJ�HTXLSPHQW��

�� $IWHU�FLUFXLW�FKDQJHV��UHFKHFN�ORDGV�GXULQJ�QRUPDO�ORDG�SHULRG���5HFRUG�DOO�ORDG�UHDGLQJV�
EHIRUH�DQG�DIWHU�FKDQJHV�DQG�VXEPLW�WHVW�UHFRUGV��

�� 7ROHUDQFH���'LIIHUHQFH�H[FHHGLQJ����SHUFHQW�EHWZHHQ�SKDVH�ORDGV��ZLWKLQ�D�SDQHOERDUG��LV�
QRW�DFFHSWDEOH���5HEDODQFH�DQG�UHFKHFN�DV�QHFHVVDU\�WR�PHHW�WKLV�PLQLPXP�UHTXLUHPHQW��

��� 3527(&7,21�

$� 7HPSRUDU\�+HDWLQJ���$SSO\�WHPSRUDU\�KHDW�WR�PDLQWDLQ�WHPSHUDWXUH�DFFRUGLQJ�WR�PDQXIDFWXUHU
V�
ZULWWHQ�LQVWUXFWLRQV��

(1'�2)�6(&7,21��������
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WIRING DEVICES 262726 - 1 
 

SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Receptacles with integral surge-suppression units. 
3. Isolated-ground receptacles. 
4. Tamper-resistant receptacles. 
5. Weather-resistant receptacles. 
6. Snap switches. 
7. Communications outlets. 
8. Cord and plug sets. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

E. TVSS:  Transient voltage surge suppressor. 

F. UTP:  Unshielded twisted pair. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 
2. Cord and Plug Sets:  Match equipment requirements. 
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1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  List of legends and description of materials and process used for premarking 
wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 

1.6 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand (Pass & Seymour). 
5. Or approved equal. 

B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with the requirements in this Section. 
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2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 5351 (single), CR5362 (duplex). 
b. Hubbell; HBL5351 (single), HBL5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5361 (single), 5362 (duplex). 
e. Or approved equal. 

B. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; IG5362RN. 
b. Hubbell; IG5362. 
c. Leviton; 5362-IG. 
d. Pass & Seymour; IG5362. 
e. Or approved equal. 

2. Description:  Straight blade; equipment grounding contacts shall be connected only to the 
green grounding screw terminal of the device and with inherent electrical isolation from 
mounting strap.  Isolation shall be integral to receptacle construction and not dependent 
on removable parts. 

C. Tamper-Resistant Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; TR8300. 
b. Hubbell; HBL8300SGA. 
c. Leviton; 8300-SGG. 
d. Pass & Seymour; TR63H. 
e. Or approved equal. 

2.4 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, non-feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 
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1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; VGF20. 
b. Hubbell; GFR5352L. 
c. Pass & Seymour; 2095. 
d. Leviton; 7590. 

C. Tamper-Resistant GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; GFTR20. 
b. Pass & Seymour; 2095TR. 

2.5 TVSS RECEPTACLES 

A. General Description:  Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and FS W-
C-596, with integral TVSS in line to ground, line to neutral, and neutral to ground. 

1. TVSS Components:  Multiple metal-oxide varistors; with a nominal clamp-level rating of 
400 V and minimum single transient pulse energy dissipation of 240 J, according to 
IEEE C62.41.2 and IEEE C62.45. 

2. Active TVSS Indication:  Visual and audible, with light visible in face of device to 
indicate device is "active" or "no longer in service." 

B. Duplex TVSS Convenience Receptacles: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 5362BLS. 
b. Hubbell; HBL5362SA. 
c. Leviton; 5380. 
d. Pass & Seymour; 5362BLSP. 

2. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R. 

C. Isolated-Ground, Duplex Convenience Receptacles: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; IG5362BLS. 
b. Hubbell; IG5362SA. 
c. Leviton; 5380-IG. 
d. Pass & Seymour; IG5362BLSP. 

2. Description: 

a. Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R. 
b. Equipment grounding contacts shall be connected only to the green grounding 

screw terminal of the device and with inherent electrical isolation from mounting 
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strap. Isolation shall be integral to receptacle construction and not dependent on 
removable parts. 

2.6 CORD AND PLUG SETS 

A. Description: 

1. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 

2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 
green-insulated grounding conductor and ampacity of at least 130 percent of the 
equipment rating. 

3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for 
connection. 

2.7 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Single Pole: 

1) Cooper; AH1221. 
2) Hubbell; HBL1221. 
3) Leviton; 1221-2. 
4) Pass & Seymour; CSB20AC1. 

b. Three Way: 

1) Cooper; AH1223. 
2) Hubbell; HBL1223. 
3) Leviton; 1223-2. 
4) Pass & Seymour; CSB20AC3. 

c. Four Way: 

1) Cooper; AH1224 
2) Hubbell; HBL 1224 
3) Leviton; 1224-2 
4) Pass & Seymor; CSB20AC4 

 

C. Key-Operated Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Cooper; AH1221L. 
b. Hubbell; HBL1221L. 
c. Leviton; 1221-2L. 
d. Pass & Seymour; PS20AC1-L. 

2. Description:  Single pole, with factory-supplied key in lieu of switch handle. 

2.8 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.035-inch thick, satin-finished, Type 302 stainless steel. 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover. 

2.9 PREFABRICATED MULTIOUTLET ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Hubbell Incorporated; Wiring Device-Kellems. 
2. Wiremold/Legrand. 

B. Description: 

1. Two-piece surface metal raceway, with factory-wired multioutlet harness. 
2. Components shall be products from single manufacturer designed for use as a complete, 

matching assembly of raceways and receptacles. 

C. Raceway Material:  Metal, with manufacturer's standard finish. 

D. Multioutlet Harness: 

1. Receptacles:  15-A, 125-V, NEMA WD 6 Configuration 5-15R receptacles complying 
with NEMA WD 1, UL 498, and FS W-C-596. 

2. Receptacle Spacing:  12 inches. 
3. Wiring:  No. 12 AWG solid, Type THHN copper, two circuit, connecting alternating 

receptacles. 

2.10 FINISHES 

A. Device Color: 
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1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless 
otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to UPS Power System:  Red. 
3. TVSS Devices:  Blue. 
4. Isolated-Ground Receptacles:  Orange. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes.  Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against outside 
of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
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5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the right. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical.  Group adjacent switches under single, multigang wall plates. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required. 

3.3 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number.  Use hot, stamped, 
or engraved machine printing with black-filled lettering on face of plate, and durable wire 
markers or tags inside outlet boxes. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
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5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

C. Wiring device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 262726 
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SECTION 262813 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, 
panelboards, switchboards and enclosed controllers. 

2. Plug fuses rated 125-V ac and less for use in plug-fuse-type enclosed switches, 
fuseholders and panelboards. 

3. Plug-fuse adapters for use in Edison-base, plug-fuse sockets. 
4. Spare-fuse cabinets. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material, 
dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. Include 
the following for each fuse type indicated: 

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings. 

a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 
local ambient temperature, and adjusted fuse rating. 

b. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based. 

2. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings. 

3. Current-limitation curves for fuses with current-limiting characteristics. 
4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  Submit on 
translucent log-log graph paper. 

5. Coordination charts and tables and related data. 
6. Fuse sizes for elevator feeders and elevator disconnect switches. 
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1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 

1. Ambient temperature adjustment information. 
2. Current-limitation curves for fuses with current-limiting characteristics. 
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  Submit on 
translucent log-log graph paper. 

4. Coordination charts and tables and related data. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 
two of each size and type. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single 
source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

E. Comply with UL 248-11 for plug fuses. 

1.7 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more 
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings. 

1.8 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 
and with system short-circuit current levels. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Bussmann, Inc. 
2. Edison Fuse, Inc. 
3. Ferraz Shawmut, Inc. 
4. Littelfuse, Inc. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent 
with circuit voltages. 

2.3 PLUG FUSES 

A. Characteristics:  UL 248-11, nonrenewable plug fuses; 125-V ac. 

2.4 PLUG-FUSE ADAPTERS 

A. Characteristics:  Adapters for using Type S, rejection-base plug fuses in Edison-base 
fuseholders or sockets; ampere ratings matching fuse ratings; irremovable once installed. 

2.5 SPARE-FUSE CABINET 

A. Characteristics:  Wall-mounted steel unit with full-length, recessed piano-hinged door and key-
coded cam lock and pull. 

1. Size:  Adequate for storage of spare fuses specified with 15 percent spare capacity 
minimum. 

2. Finish:  Gray, baked enamel. 
3. Identification:  "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on exterior of 

door. 
4. Fuse Pullers:  For each size of fuse, where applicable and available, from fuse 

manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 
damaged. 
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B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. Service Entrance:  Class L, time delay. 
2. Feeders:  Class L, time delay. 
3. Motor Branch Circuits:  Class RK1, time delay. 
4. Other Branch Circuits:  Class J, fast acting. 
5. Control Circuits:  Class CC, fast acting. 

B. Plug Fuses: 

1. Motor Branch Circuits:  Type S, dual or Type S, single element time delay, as required. 
2. Other Branch Circuits: Type S, dual-element time delay or Type S, single element time 

delay, as required. 

3.3 INSTALLATION 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse. 

B. Install plug-fuse adapters in Edison-base fuseholders and sockets.  Ensure that adapters are 
irremovable once installed. 

C. Install spare-fuse cabinet(s). 

3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside 
door of each fused switch and adjacent to each fuse block, socket, and holder. 

END OF SECTION 262813 
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�� :LULQJ�'LDJUDPV���)RU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

��� ,1)250$7,21$/�68%0,77$/6�

$� 4XDOLILFDWLRQ�'DWD���)RU�TXDOLILHG�WHVWLQJ�DJHQF\��

%� 6HLVPLF�4XDOLILFDWLRQ�&HUWLILFDWHV���)RU�HQFORVHG�VZLWFKHV�DQG�FLUFXLW�EUHDNHUV��DFFHVVRULHV��DQG�
FRPSRQHQWV��IURP�PDQXIDFWXUHU��

�� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

&� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

�� 7HVW�SURFHGXUHV�XVHG��
�� 7HVW�UHVXOWV�WKDW�FRPSO\�ZLWK�UHTXLUHPHQWV��
�� 5HVXOWV�RI�IDLOHG�WHVWV�DQG�FRUUHFWLYH�DFWLRQ�WDNHQ�WR�DFKLHYH�WHVW�UHVXOWV�WKDW�FRPSO\�ZLWK�

UHTXLUHPHQWV��

'� 0DQXIDFWXUHU
V�ILHOG�VHUYLFH�UHSRUW��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ� DQG�0DLQWHQDQFH� 'DWD�� � )RU� HQFORVHG� VZLWFKHV� DQG� FLUFXLW� EUHDNHUV� WR� LQFOXGH� LQ�
HPHUJHQF\��RSHUDWLRQ��DQG�PDLQWHQDQFH�PDQXDOV���,Q�DGGLWLRQ�WR�LWHPV�VSHFLILHG�LQ�'LYLVLRQ����
6HFWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���LQFOXGH�WKH�IROORZLQJ��

�� 0DQXIDFWXUHU
V�ZULWWHQ�LQVWUXFWLRQV�IRU�WHVWLQJ�DQG�DGMXVWLQJ�HQFORVHG�VZLWFKHV�DQG�FLUFXLW�
EUHDNHUV��

�� 7LPH�FXUUHQW�FRRUGLQDWLRQ�FXUYHV��DYHUDJH�PHOW��IRU�HDFK�W\SH�DQG�UDWLQJ�RI�RYHUFXUUHQW�
SURWHFWLYH� GHYLFH�� LQFOXGH� VHOHFWDEOH� UDQJHV� IRU� HDFK� W\SH� RI� RYHUFXUUHQW� SURWHFWLYH�
GHYLFH���6XEPLW�RQ�WUDQVOXFHQW�ORJ�ORJ�JUDSK�SDSHU��
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��� 0$,17(1$1&(�0$7(5,$/�68%0,77$/6�

$� )XUQLVK� H[WUD� PDWHULDOV� WKDW� PDWFK� SURGXFWV� LQVWDOOHG� DQG� WKDW� DUH� SDFNDJHG� ZLWK� SURWHFWLYH�
FRYHULQJ�IRU�VWRUDJH�DQG�LGHQWLILHG�ZLWK�ODEHOV�GHVFULELQJ�FRQWHQWV��

�� )XVHV���(TXDO�WR����SHUFHQW�RI�TXDQWLW\�LQVWDOOHG�IRU�HDFK�VL]H�DQG�W\SH��EXW�QR�IHZHU�WKDQ�
WKUHH�RI�HDFK�VL]H�DQG�W\SH��

�� )XVH�3XOOHUV���7ZR�IRU�HDFK�VL]H�DQG�W\SH��

��� 48$/,7<�$6685$1&(�

$� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���0HPEHU�FRPSDQ\�RI�1(7$�RU�DQ�157/��

�� 7HVWLQJ� $JHQF\
V� )LHOG� 6XSHUYLVRU�� � &XUUHQWO\� FHUWLILHG� E\� 1(7$� WR� VXSHUYLVH� RQ�VLWH�
WHVWLQJ��

%� 6RXUFH� /LPLWDWLRQV�� � 2EWDLQ� HQFORVHG� VZLWFKHV� DQG� FLUFXLW� EUHDNHUV�� RYHUFXUUHQW� SURWHFWLYH�
GHYLFHV�� FRPSRQHQWV�� DQG�DFFHVVRULHV��ZLWKLQ� VDPH�SURGXFW� FDWHJRU\�� IURP�VLQJOH� VRXUFH� IURP�
VLQJOH�PDQXIDFWXUHU��

&� 3URGXFW�6HOHFWLRQ�IRU�5HVWULFWHG�6SDFH���'UDZLQJV�LQGLFDWH�PD[LPXP�GLPHQVLRQV�IRU�HQFORVHG�
VZLWFKHV� DQG� FLUFXLW� EUHDNHUV�� LQFOXGLQJ� FOHDUDQFHV� EHWZHHQ� HQFORVXUHV�� DQG� DGMDFHQW� VXUIDFHV�
DQG�RWKHU�LWHPV���&RPSO\�ZLWK�LQGLFDWHG�PD[LPXP�GLPHQVLRQV��

'� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

(� &RPSO\�ZLWK�1)3$�����

���� 352-(&7�&21',7,216�

$� (QYLURQPHQWDO� /LPLWDWLRQV�� � 5DWH� HTXLSPHQW� IRU� FRQWLQXRXV� RSHUDWLRQ� XQGHU� WKH� IROORZLQJ�
FRQGLWLRQV�XQOHVV�RWKHUZLVH�LQGLFDWHG��

�� $PELHQW�7HPSHUDWXUH���1RW�OHVV�WKDQ�PLQXV����GHJ�)�DQG�QRW�H[FHHGLQJ�����GHJ�)��
�� $OWLWXGH���1RW�H[FHHGLQJ������IHHW��

%� ,QWHUUXSWLRQ�RI�([LVWLQJ�(OHFWULF�6HUYLFH���'R�QRW�LQWHUUXSW�HOHFWULF�VHUYLFH�WR�IDFLOLWLHV�RFFXSLHG�
E\� 2ZQHU� RU� RWKHUV� XQOHVV� SHUPLWWHG� XQGHU� WKH� IROORZLQJ� FRQGLWLRQV� DQG� WKHQ� RQO\� DIWHU�
DUUDQJLQJ�WR�SURYLGH�WHPSRUDU\�HOHFWULF�VHUYLFH�DFFRUGLQJ�WR�UHTXLUHPHQWV�LQGLFDWHG��

�� 1RWLI\� 2ZQHU� QR� IHZHU� WKDQ� WHQ� GD\V� LQ� DGYDQFH� RI� SURSRVHG� LQWHUUXSWLRQ� RI� HOHFWULF�
VHUYLFH��

�� ,QGLFDWH�PHWKRG�RI�SURYLGLQJ�WHPSRUDU\�HOHFWULF�VHUYLFH��
�� 'R�QRW�SURFHHG�ZLWK�LQWHUUXSWLRQ�RI�HOHFWULF�VHUYLFH�ZLWKRXW�2ZQHU
V�ZULWWHQ�SHUPLVVLRQ��
�� &RPSO\�ZLWK�1)3$���(��
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���� &225',1$7,21�

$� &RRUGLQDWH�OD\RXW�DQG�LQVWDOODWLRQ�RI�VZLWFKHV��FLUFXLW�EUHDNHUV��DQG�FRPSRQHQWV�ZLWK�HTXLSPHQW�
VHUYHG�DQG�DGMDFHQW�VXUIDFHV���0DLQWDLQ�UHTXLUHG�ZRUNVSDFH�FOHDUDQFHV�DQG�UHTXLUHG�FOHDUDQFHV�
IRU�HTXLSPHQW�DFFHVV�GRRUV�DQG�SDQHOV��

%� :KHUH� DPSOH� VSDFH� LV� QRW� DYDLODEOH� RU� ZDOO� VXUIDFH� QRW� VXLWDEOH� IRU� GLUHFWO\� PRXQWLQJ�
HTXLSPHQW�� SURYLGH�JDOYDQL]HG� VWHHO� XQLVWUXW�ZLWK� DOO� QHFHVVDU\� JDOYDQL]HG� VWHHO� KDUGZDUH� IRU�
FRPSOHWH�PRXQWLQJ�DQG� LQVWDOODWLRQ�RI� HTXLSPHQW�� �$OO� FOHDUDQFHV� VKDOO� EH� LQ� DFFRUGDQFH�ZLWK�
WKH�1(&��

3$57�����352'8&76�

��� )86,%/(�6:,7&+(6�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� (DWRQ�(OHFWULFDO�,QF���&XWOHU�+DPPHU�%XVLQHVV�8QLW��
�� *HQHUDO�(OHFWULF�&RPSDQ\��*(�&RQVXPHU�	�,QGXVWULDO���(OHFWULFDO�'LVWULEXWLRQ��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��

%� 7\SH�+'��+HDY\�'XW\��6LQJOH�7KURZ������9�DF�������$�DQG�6PDOOHU���8/����DQG�1(0$�.6����
KRUVHSRZHU�UDWHG��ZLWK�FOLSV�RU�EROW�SDGV�WR�DFFRPPRGDWH�LQGLFDWHG�IXVHV��ORFNDEOH�KDQGOH�ZLWK�
FDSDELOLW\�WR�DFFHSW�WKUHH�SDGORFNV��DQG�LQWHUORFNHG�ZLWK�FRYHU�LQ�FORVHG�SRVLWLRQ��

&� $FFHVVRULHV��

�� (TXLSPHQW�*URXQG�.LW���,QWHUQDOO\�PRXQWHG�DQG�ODEHOHG�IRU�FRSSHU�DQG�DOXPLQXP�JURXQG�
FRQGXFWRUV��

�� 1HXWUDO� .LW�� � ,QWHUQDOO\� PRXQWHG�� LQVXODWHG�� FDSDEOH� RI� EHLQJ� JURXQGHG� DQG� ERQGHG��
ODEHOHG�IRU�FRSSHU�DQG�DOXPLQXP�QHXWUDO�FRQGXFWRUV��

�� ,VRODWHG� *URXQG� .LW�� � ,QWHUQDOO\� PRXQWHG�� LQVXODWHG�� FDSDEOH� RI� EHLQJ� JURXQGHG� DQG�
ERQGHG��ODEHOHG�IRU�FRSSHU�DQG�DOXPLQXP�QHXWUDO�FRQGXFWRUV��

�� &ODVV�5� )XVH� .LW�� � 3URYLGHV� UHMHFWLRQ� RI� RWKHU� IXVH� W\SHV� ZKHQ� &ODVV�5� IXVHV� DUH�
VSHFLILHG��

�� $X[LOLDU\�&RQWDFW�.LW���2QH�12�1&��)RUP��&���DX[LOLDU\�FRQWDFW�V���DUUDQJHG�WR�DFWLYDWH�
EHIRUH�VZLWFK�EODGHV�RSHQ��

�� +RRNVWLFN�+DQGOH���$OORZV�XVH�RI�D�KRRNVWLFN�WR�RSHUDWH�WKH�KDQGOH��
�� /XJV���&RPSUHVVLRQ�W\SH��VXLWDEOH�IRU�QXPEHU��VL]H��DQG�FRQGXFWRU�PDWHULDO��
�� 6HUYLFH�5DWHG�6ZLWFKHV���/DEHOHG�IRU�XVH�DV�VHUYLFH�HTXLSPHQW��
�� $FFHVVRU\�&RQWURO�3RZHU�9ROWDJH���5HPRWH�PRXQWHG�DQG�SRZHUHG������9�DF��

��� 121)86,%/(�6:,7&+(6�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��
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�� (DWRQ�(OHFWULFDO�,QF���&XWOHU�+DPPHU�%XVLQHVV�8QLW��
�� *HQHUDO�(OHFWULF�&RPSDQ\��*(�&RQVXPHU�	�,QGXVWULDO���(OHFWULFDO�'LVWULEXWLRQ��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��

%� 7\SH�+'��+HDY\�'XW\��6LQJOH�7KURZ������9�DF�������$�DQG�6PDOOHU���8/����DQG�1(0$�.6����
KRUVHSRZHU�UDWHG��ORFNDEOH�KDQGOH�ZLWK�FDSDELOLW\�WR�DFFHSW�WKUHH�SDGORFNV��DQG�LQWHUORFNHG�ZLWK�
FRYHU�LQ�FORVHG�SRVLWLRQ��

&� $FFHVVRULHV��

�� (TXLSPHQW�*URXQG�.LW���,QWHUQDOO\�PRXQWHG�DQG�ODEHOHG�IRU�FRSSHU�DQG�DOXPLQXP�JURXQG�
FRQGXFWRUV��

�� 1HXWUDO� .LW�� � ,QWHUQDOO\� PRXQWHG�� LQVXODWHG�� FDSDEOH� RI� EHLQJ� JURXQGHG� DQG� ERQGHG��
ODEHOHG�IRU�FRSSHU�DQG�DOXPLQXP�QHXWUDO�FRQGXFWRUV��

�� ,VRODWHG� *URXQG� .LW�� � ,QWHUQDOO\� PRXQWHG�� LQVXODWHG�� FDSDEOH� RI� EHLQJ� JURXQGHG� DQG�
ERQGHG��ODEHOHG�IRU�FRSSHU�DQG�DOXPLQXP�QHXWUDO�FRQGXFWRUV��

�� $X[LOLDU\�&RQWDFW�.LW���2QH�12�1&��)RUP��&���DX[LOLDU\�FRQWDFW�V���DUUDQJHG�WR�DFWLYDWH�
EHIRUH�VZLWFK�EODGHV�RSHQ��

�� +RRNVWLFN�+DQGOH���$OORZV�XVH�RI�D�KRRNVWLFN�WR�RSHUDWH�WKH�KDQGOH��
�� /XJV���&RPSUHVVLRQ�W\SH��VXLWDEOH�IRU�QXPEHU��VL]H��DQG�FRQGXFWRU�PDWHULDO��
�� $FFHVVRU\�&RQWURO�3RZHU�9ROWDJH���5HPRWH�PRXQWHG�DQG�SRZHUHG������9�DF��

��� 02/'('�&$6(�&,5&8,7�%5($.(56�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� (DWRQ�(OHFWULFDO�,QF���&XWOHU�+DPPHU�%XVLQHVV�8QLW��
�� *HQHUDO�(OHFWULF�&RPSDQ\��*(�&RQVXPHU�	�,QGXVWULDO���(OHFWULFDO�'LVWULEXWLRQ��
�� 6TXDUH�'��D�EUDQG�RI�6FKQHLGHU�(OHFWULF��

%� *HQHUDO� 5HTXLUHPHQWV�� � &RPSO\� ZLWK� 8/������ 1(0$�$%���� DQG� 1(0$�$%���� ZLWK�
LQWHUUXSWLQJ� FDSDFLW\� WR� FRPSO\� ZLWK� DYDLODEOH� IDXOW� FXUUHQWV�� � 7KH� HOHFWULFDO� V\VWHP� VKDOO�
VHOHFWLYHO\�FRRUGLQDWH�XS�WR�WKH�DYDLODEOH�IDXOW�FXUUHQW�UDWLQJ���$OO�FLUFXLW�EUHDNHUV�VKDOO�EH�WHVWHG�
FRPELQDWLRQ�DQG�FHUWLILHG�E\�WKH�PDQXIDFWXUHU�WR�VHOHFWLYHO\�FRRUGLQDWH��

&� 7KHUPDO�0DJQHWLF�&LUFXLW�%UHDNHUV���,QYHUVH�WLPH�FXUUHQW�HOHPHQW�IRU�ORZ�OHYHO�RYHUORDGV�DQG�
LQVWDQWDQHRXV� PDJQHWLF� WULS� HOHPHQW� IRU� VKRUW� FLUFXLWV�� � $GMXVWDEOH� PDJQHWLF� WULS� VHWWLQJ� IRU�
FLUFXLW�EUHDNHU�IUDPH�VL]HV�����$�DQG�ODUJHU��

'� $GMXVWDEOH�� ,QVWDQWDQHRXV�7ULS� &LUFXLW� %UHDNHUV�� � 0DJQHWLF� WULS� HOHPHQW� ZLWK� IURQW�PRXQWHG��
ILHOG�DGMXVWDEOH�WULS�VHWWLQJ��

(� (OHFWURQLF�7ULS�&LUFXLW�%UHDNHUV���)LHOG�UHSODFHDEOH�UDWLQJ�SOXJ��UPV�VHQVLQJ��ZLWK�WKH�IROORZLQJ�
ILHOG�DGMXVWDEOH�VHWWLQJV��

�� ,QVWDQWDQHRXV�WULS��
�� ,QVWDQWDQHRXV�RYHUULGH�³2))´��
�� /RQJ��DQG�VKRUW�WLPH�SLFNXS�OHYHOV��
�� /RQJ��DQG�VKRUW�WLPH�WLPH�DGMXVWPHQWV��
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�� *URXQG�IDXOW�SLFNXS�OHYHO��WLPH�GHOD\��DQG�,�W�UHVSRQVH��

)� &XUUHQW�/LPLWLQJ�&LUFXLW�%UHDNHUV���)UDPH�VL]HV�����$�DQG�VPDOOHU��DQG�OHW�WKURXJK�UDWLQJV�OHVV�
WKDQ�1(0$�)8����5.����

*� ,QWHJUDOO\� )XVHG� &LUFXLW�%UHDNHUV�� � 7KHUPDO�PDJQHWLF� WULS� HOHPHQW� ZLWK� LQWHJUDO� OLPLWHU�VW\OH�
IXVH�OLVWHG�IRU�XVH�ZLWK�FLUFXLW�EUHDNHU�DQG�WULS�DFWLYDWLRQ�RQ�IXVH�RSHQLQJ�RU�RQ�RSHQLQJ�RI�IXVH�
FRPSDUWPHQW�GRRU��

+� *URXQG�)DXOW��&LUFXLW�,QWHUUXSWHU��*)&,��&LUFXLW�%UHDNHUV���6LQJOH��DQG�WZR�SROH�FRQILJXUDWLRQV�
ZLWK�&ODVV�$�JURXQG�IDXOW�SURWHFWLRQ����P$�WULS���

,� *URXQG�)DXOW�� (TXLSPHQW�3URWHFWLRQ� �*)(3�� &LUFXLW� %UHDNHUV�� � :LWK� &ODVV�%� JURXQG�IDXOW�
SURWHFWLRQ�����P$�WULS���

-� )HDWXUHV�DQG�$FFHVVRULHV��

�� 6WDQGDUG�IUDPH�VL]HV��WULS�UDWLQJV��DQG�QXPEHU�RI�SROHV��
�� /XJV�&RPSUHVVLRQ�W\SH��VXLWDEOH�IRU�QXPEHU��VL]H��WULS�UDWLQJV��DQG�FRQGXFWRU�PDWHULDO��
�� $SSOLFDWLRQ�/LVWLQJ�� �$SSURSULDWH� IRU� DSSOLFDWLRQ�� 7\SH�6:'� IRU� VZLWFKLQJ� IOXRUHVFHQW�

OLJKWLQJ� ORDGV�� 7\SH�+,'� IRU� IHHGLQJ� IOXRUHVFHQW� DQG� KLJK�LQWHQVLW\� GLVFKDUJH� OLJKWLQJ�
FLUFXLWV��

�� *URXQG�)DXOW�3URWHFWLRQ���&RPSO\�ZLWK�8/�������LQWHJUDOO\�PRXQWHG��VHOI�SRZHUHG��W\SH�
ZLWK� PHFKDQLFDO� JURXQG�IDXOW� LQGLFDWRU�� UHOD\� ZLWK� DGMXVWDEOH� SLFNXS� DQG� WLPH�GHOD\�
VHWWLQJV��SXVK�WR�WHVW�IHDWXUH��LQWHUQDO�PHPRU\��DQG�VKXQW�WULS�XQLW��DQG�WKUHH�SKDVH��]HUR�
VHTXHQFH�FXUUHQW�WUDQVIRUPHU�VHQVRU��

�� 6KXQW�7ULS���7ULS�FRLO�HQHUJL]HG�IURP�VHSDUDWH�FLUFXLW��ZLWK�FRLO�FOHDULQJ�FRQWDFW��
�� 8QGHUYROWDJH�7ULS���6HW�WR�RSHUDWH�DW����WR����SHUFHQW�RI�UDWHG�YROWDJH�ZLWKRXW�LQWHQWLRQDO�

WLPH�GHOD\��
�� $X[LOLDU\� &RQWDFWV�� � 2QH� 63'7� VZLWFK� ZLWK� �D�� DQG� �E�� FRQWDFWV�� �D�� FRQWDFWV�PLPLF�

FLUFXLW�EUHDNHU�FRQWDFWV���E��FRQWDFWV�RSHUDWH�LQ�UHYHUVH�RI�FLUFXLW�EUHDNHU�FRQWDFWV��
�� $ODUP�6ZLWFK���2QH�12�FRQWDFW�WKDW�RSHUDWHV�RQO\�ZKHQ�FLUFXLW�EUHDNHU�KDV�WULSSHG��
�� .H\�,QWHUORFN�.LW���([WHUQDOO\�PRXQWHG�WR�SURKLELW�FLUFXLW�EUHDNHU�RSHUDWLRQ��NH\�VKDOO�EH�

UHPRYDEOH�RQO\�ZKHQ�FLUFXLW�EUHDNHU�LV�LQ�RII�SRVLWLRQ��
��� =RQH�6HOHFWLYH� ,QWHUORFNLQJ�� � ,QWHJUDO� ZLWK� HOHFWURQLF� JURXQG�IDXOW� WULS� XQLW�� IRU�

LQWHUORFNLQJ�JURXQG�IDXOW�SURWHFWLRQ�IXQFWLRQ��
��� (OHFWULFDO�2SHUDWRU���3URYLGH�UHPRWH�FRQWURO�IRU�RQ��RII��DQG�UHVHW�RSHUDWLRQV��
��� $FFHVVRU\�&RQWURO�3RZHU�9ROWDJH���,QWHJUDOO\�PRXQWHG��VHOI�SRZHUHG�����9�DF��

��� (1&/2685(6�

$� (QFORVHG�6ZLWFKHV�DQG�&LUFXLW�%UHDNHUV���1(0$�$%����1(0$�.6����1(0$������DQG�8/�����
WR�FRPSO\�ZLWK�HQYLURQPHQWDO�FRQGLWLRQV�DW�LQVWDOOHG�ORFDWLRQ��

�� ,QGRRU��'U\�DQG�&OHDQ�/RFDWLRQV���1(0$������7\SH����
�� 2XWGRRU�/RFDWLRQV���1(0$������7\SH����
�� :DVK�'RZQ�$UHDV���1(0$������7\SH��;�VWDLQOHVV�VWHHO��
�� 2WKHU�:HW�RU�'DPS��,QGRRU�/RFDWLRQV���1(0$������7\SH����
�� ,QGRRU� /RFDWLRQV� 6XEMHFW� WR� 'XVW�� )DOOLQJ� 'LUW�� DQG� 'ULSSLQJ� 1RQFRUURVLYH� /LTXLGV���

1(0$������7\SH�����



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

(1&/26('�6:,7&+(6�$1'�&,5&8,7�%5($.(56� �����������
�

3$57�����(;(&87,21�

��� (;$0,1$7,21�

$� ([DPLQH�HOHPHQWV�DQG�VXUIDFHV�WR�UHFHLYH�HQFORVHG�VZLWFKHV�DQG�FLUFXLW�EUHDNHUV�IRU�FRPSOLDQFH�
ZLWK�LQVWDOODWLRQ�WROHUDQFHV�DQG�RWKHU�FRQGLWLRQV�DIIHFWLQJ�SHUIRUPDQFH�RI�WKH�:RUN��

%� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

��� ,167$//$7,21�

$� ,QVWDOO�LQGLYLGXDO�ZDOO�PRXQWHG�VZLWFKHV�DQG�FLUFXLW�EUHDNHUV�ZLWK�WRSV�DW�XQLIRUP�KHLJKW�XQOHVV�
RWKHUZLVH�LQGLFDWHG��

%� &RPSO\�ZLWK�PRXQWLQJ� DQG� DQFKRULQJ� UHTXLUHPHQWV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �������
�9LEUDWLRQ�DQG�6HLVPLF�&RQWUROV�IRU�(OHFWULFDO�6\VWHPV���

&� 7HPSRUDU\� /LIWLQJ� 3URYLVLRQV�� � 5HPRYH� WHPSRUDU\� OLIWLQJ� H\HV�� FKDQQHOV�� DQG� EUDFNHWV� DQG�
WHPSRUDU\�EORFNLQJ�RI�PRYLQJ�SDUWV�IURP�HQFORVXUHV�DQG�FRPSRQHQWV��

'� ,QVWDOO�IXVHV�LQ�IXVLEOH�GHYLFHV��

(� &RPSO\�ZLWK�1(&$����

��� ,'(17,),&$7,21�

$� &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� ������� �,GHQWLILFDWLRQ� IRU� (OHFWULFDO�
6\VWHPV���

�� ,GHQWLI\� ILHOG�LQVWDOOHG� FRQGXFWRUV�� LQWHUFRQQHFWLQJ� ZLULQJ�� DQG� FRPSRQHQWV�� SURYLGH�
ZDUQLQJ�VLJQV��

�� /DEHO�HDFK�HQFORVXUH�ZLWK�HQJUDYHG�PHWDO�RU�ODPLQDWHG�SODVWLF�QDPHSODWH��

��� ),(/'�48$/,7<�&21752/�

$� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� LQVSHFW��
WHVW��DQG�DGMXVW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��

&� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW� LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

'� $FFHSWDQFH�7HVWLQJ�3UHSDUDWLRQ��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

(1&/26('�6:,7&+(6�$1'�&,5&8,7�%5($.(56� �����������
�

�� 7HVW� LQVXODWLRQ� UHVLVWDQFH� IRU� HDFK� HQFORVHG� VZLWFK� DQG� FLUFXLW� EUHDNHU�� FRPSRQHQW��
FRQQHFWLQJ�VXSSO\��IHHGHU��DQG�FRQWURO�FLUFXLW��

�� 7HVW�FRQWLQXLW\�RI�HDFK�FLUFXLW��

(� 7HVWV�DQG�,QVSHFWLRQV��

�� 3HUIRUP� HDFK� YLVXDO� DQG� PHFKDQLFDO� LQVSHFWLRQ� DQG� HOHFWULFDO� WHVW� VWDWHG� LQ� 1(7$�
$FFHSWDQFH�7HVWLQJ�6SHFLILFDWLRQ���&HUWLI\�FRPSOLDQFH�ZLWK�WHVW�SDUDPHWHUV��

�� &RUUHFW� PDOIXQFWLRQLQJ� XQLWV� RQ�VLWH�� ZKHUH� SRVVLEOH�� DQG� UHWHVW� WR� GHPRQVWUDWH�
FRPSOLDQFH��RWKHUZLVH��UHSODFH�ZLWK�QHZ�XQLWV�DQG�UHWHVW��

�� 3HUIRUP�WKH�IROORZLQJ�LQIUDUHG�VFDQ�WHVWV�DQG�LQVSHFWLRQV�DQG�SUHSDUH�UHSRUWV��

D� ,QLWLDO�,QIUDUHG�6FDQQLQJ���$IWHU�6XEVWDQWLDO�&RPSOHWLRQ��EXW�QRW�PRUH�WKDQ����GD\V�
DIWHU� )LQDO� $FFHSWDQFH�� SHUIRUP� DQ� LQIUDUHG� VFDQ� RI� HDFK� HQFORVHG� VZLWFK� DQG�
FLUFXLW� EUHDNHU�� �5HPRYH� IURQW�SDQHOV� VR� MRLQWV� DQG�FRQQHFWLRQV� DUH� DFFHVVLEOH� WR�
SRUWDEOH�VFDQQHU��

E� )ROORZ�XS� ,QIUDUHG� 6FDQQLQJ�� � 3HUIRUP� DQ� DGGLWLRQDO� IROORZ�XS� LQIUDUHG� VFDQ� RI�
HDFK� HQFORVHG� VZLWFK� DQG� FLUFXLW� EUHDNHU� ��� PRQWKV� DIWHU� GDWH� RI� 6XEVWDQWLDO�
&RPSOHWLRQ��

F� ,QVWUXPHQWV�DQG�(TXLSPHQW���8VH�DQ�LQIUDUHG�VFDQQLQJ�GHYLFH�GHVLJQHG�WR�PHDVXUH�
WHPSHUDWXUH� RU� WR� GHWHFW� VLJQLILFDQW� GHYLDWLRQV� IURP� QRUPDO� YDOXHV�� � 3URYLGH�
FDOLEUDWLRQ�UHFRUG�IRU�GHYLFH��

�� 7HVW� DQG� DGMXVW� FRQWUROV�� UHPRWH� PRQLWRULQJ�� DQG� VDIHWLHV�� � 5HSODFH� GDPDJHG� DQG�
PDOIXQFWLRQLQJ�FRQWUROV�DQG�HTXLSPHQW��

)� (QFORVHG�VZLWFKHV�DQG�FLUFXLW�EUHDNHUV�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�WKH\�GR�QRW�SDVV�WHVWV�DQG�
LQVSHFWLRQV��

*� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��LQFOXGLQJ�D�FHUWLILHG�UHSRUW�WKDW�LGHQWLILHV�HQFORVHG�VZLWFKHV�
DQG� FLUFXLW� EUHDNHUV� DQG� WKDW� GHVFULEHV� VFDQQLQJ� UHVXOWV�� � ,QFOXGH� QRWDWLRQ� RI� GHILFLHQFLHV�
GHWHFWHG��UHPHGLDO�DFWLRQ�WDNHQ��DQG�REVHUYDWLRQV�DIWHU�UHPHGLDO�DFWLRQ��

��� $'-867,1*�

$� $GMXVW� PRYLQJ� SDUWV� DQG� RSHUDEOH� FRPSRQHQWV� WR� IXQFWLRQ� VPRRWKO\�� DQG� OXEULFDWH� DV�
UHFRPPHQGHG�E\�PDQXIDFWXUHU��

%� 6HW�ILHOG�DGMXVWDEOH�FLUFXLW�EUHDNHU�WULS�UDQJHV�DV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��2YHUFXUUHQW�
3URWHFWLYH�'HYLFH�&RRUGLQDWLRQ�6WXG\���

(1'�2)�6(&7,21��������



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

VARIABLE-FREQUENCY MOTOR CONTROLLERS 262923 - 1 
 

SECTION 262923 - VARIABLE-FREQUENCY MOTOR CONTROLLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes separately enclosed, pre-assembled, combination VFCs, rated 600 V and less, 
for speed control of three-phase, squirrel-cage induction motors. 

1.3 DEFINITIONS 

A. BAS:  Building automation system. 

B. CE:  Conformite Europeene (European Compliance). 

C. CPT:  Control power transformer. 

D. EMI:  Electromagnetic interference. 

E. IGBT:  Insulated-gate bipolar transistor. 

F. LAN:  Local area network. 

G. LED:  Light-emitting diode. 

H. MCP:  Motor-circuit protector. 

I. NC:  Normally closed. 

J. NO:  Normally open. 

K. OCPD:  Overcurrent protective device. 

L. PCC:  Point of common coupling. 

M. PID:  Control action, proportional plus integral plus derivative. 

N. PWM:  Pulse-width modulated. 

O. RFI:  Radio-frequency interference. 

P. TDD:  Total demand (harmonic current) distortion. 
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Q. THD(V):  Total harmonic voltage demand. 

R. VFC:  Variable-frequency motor controller. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  VFCs shall withstand the effects of earthquake motions determined 
according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type and rating of VFC indicated.  Include features, performance, 
electrical ratings, operating characteristics, shipping and operating weights, and furnished 
specialties and accessories. 

B. LEED Submittals: 

1. Product Data for Credit EA 5:  For continuous metering equipment for energy 
consumption. 

C. Shop Drawings:  For each VFC indicated.  Include dimensioned plans, elevations, and sections; 
and conduit entry locations and sizes, mounting arrangements, and details, including required 
clearances and service space around equipment. 

1. Show tabulations of installed devices, equipment features, and ratings.  Include the 
following: 

a. Each installed unit's type and details. 
b. Factory-installed devices. 
c. Enclosure types and details. 
d. Nameplate legends. 
e. Short-circuit current (withstand) rating of enclosed unit. 
f. Features, characteristics, ratings, and factory settings of each VFC and installed 

devices. 
g. Specified modifications. 

2. Schematic and Connection Wiring Diagrams:  For power, signal, and control wiring. 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Floor plans, drawn to scale, showing dimensioned layout, required 
working clearances, and required area above and around VFCs.  Show VFC layout and 
relationships between electrical components and adjacent structural and mechanical elements.  
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Show support locations, type of support, and weight on each support.  Indicate field 
measurements. 

B. Qualification Data:  For qualified testing agency. 

C. Seismic Qualification Certificates:  For VFCs, accessories, and components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based, 
and their installation requirements. 

D. Product Certificates:  For each VFC, from manufacturer. 

E. Harmonic Analysis Study and Report:  Comply with IEEE 399 and NETA Acceptance Testing 
Specification; identify the effects of nonlinear loads and their associated harmonic contributions 
on the voltages and currents throughout the electrical system.  Analyze possible operating 
scenarios, including recommendations for VFC input filtering to limit TDD and THD(V) at 
each VFC to specified levels. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed, and 
arrange to demonstrate that selection of heaters suits actual motor nameplate, full-load currents. 

I. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have 
been installed and arrange to demonstrate that switch settings for motor-running overload 
protection suit actual motors to be protected. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For VFCs to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting thermal-magnetic circuit 
breaker and MCP trip settings. 

2. Manufacturer's written instructions for setting field-adjustable overload relays. 
3. Manufacturer's written instructions for testing, adjusting, and reprogramming 

microprocessor control modules. 
4. Manufacturer's written instructions for setting field-adjustable timers, controls, and status 

and alarm points. 
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1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Power Fuses:  Equal to 10 percent of quantity installed for each size and type, but no 
fewer than three of each size and type. 

2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and type, but 
no fewer than two of each size and type. 

3. Indicating Lights:  Two of each type and color installed. 
4. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic controller 

installed. 
5. Power Contacts:  Furnish three spares for each size and type of magnetic contactor 

installed. 

1.9 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NFPA 70. 

D. IEEE Compliance:  Fabricate and test VFC according to IEEE 344 to withstand seismic forces 
defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems." 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. If stored in space that is not permanently enclosed and air conditioned, remove loose packing 
and flammable materials from inside controllers and connect factory-installed space heaters to 
temporary electrical service. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation, capable of driving full 
load without derating, under the following conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than 14 deg F (minus 10 deg C) and not exceeding 104 
deg F (40 deg C). 

2. Ambient Storage Temperature:  Not less than minus 4 deg F (minus 20 deg C) and not 
exceeding 140 deg F (60 deg C) 

3. Humidity:  Less than 95 percent (noncondensing). 
4. Altitude:  Not exceeding 3300 feet (1005 m). 
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B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFCs, 
including clearances between VFCs, and adjacent surfaces and other items. 

1.12 COORDINATION 

A. Coordinate features of motors, load characteristics, installed units, and accessory devices to be 
compatible with the following: 

1. Torque, speed, and horsepower requirements of the load. 
2. Ratings and characteristics of supply circuit and required control sequence. 
3. Ambient and environmental conditions of installation location. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-
bolt inserts into bases. 

C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided. 

1.13 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace VFCs that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ABB. 
2. Baldor Electric Company. 
3. Danfoss Inc.; Danfoss Drives Div. 
4. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
5. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
6. Rockwell Automation, Inc.; Allen-Bradley Brand. 
7. Siemens Energy & Automation, Inc. 
8. Square D; a brand of Schneider Electric. 
9. Toshiba International Corporation. 
10. Yaskawa Electric America, Inc; Drives Division. 
11. Or Approved equal. 

B. General Requirements for VFCs:  Comply with NEMA ICS 7, NEMA ICS 61800-2, and 
UL 508C. 
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C. Application:  Constant torque. 

D. VFC Description:  Variable-frequency power converter (rectifier, dc bus, and IGBT, PWM 
inverter) factory packaged in an enclosure, with integral disconnecting means and overcurrent 
and overload protection; listed and labeled by an NRTL as a complete unit; arranged to provide 
self-protection, protection, and variable-speed control of one or more three-phase induction 
motors by adjusting output voltage and frequency. 

1. Units suitable for operation of NEMA MG 1, Design A and Design B motors as defined 
by NEMA MG 1, Section IV, Part 30, "Application Considerations for Constant Speed 
Motors Used on a Sinusoidal Bus with Harmonic Content and General Purpose Motors 
Used with Adjustable-Voltage or Adjustable-Frequency Controls or Both." 

2. Units suitable for operation of inverter-duty motors as defined by NEMA MG 1, 
Section IV, Part 31, "Definite-Purpose Inverter-Fed Polyphase Motors." 

3. Listed and labeled for integrated short-circuit current (withstand) rating by an NRTL 
acceptable to authorities having jurisdiction. 

E. Design and Rating:  Match load type, such as fans, blowers, and pumps; and type of connection 
used between motor and load such as direct or through a power-transmission connection. 

F. Output Rating:  Three-phase; 10 to [60 Hz, with voltage proportional to frequency throughout 
voltage range] [66 Hz, with torque constant as speed changes]; maximum voltage equals input 
voltage. 

G. Unit Operating Requirements: 

1. Input AC Voltage Tolerance:  Plus 10 and minus 10 percent of VFC input voltage rating. 
2. Input AC Voltage Unbalance:  Not exceeding 3 percent. 
3. Input Frequency Tolerance:  Plus or minus 3 percent of VFC frequency rating. 
4. Minimum Efficiency:  97 percent at 60 Hz, full load. 
5. Minimum Displacement Primary-Side Power Factor:  98 percent under any load or speed 

condition. 
6. Minimum Short-Circuit Current (Withstand) Rating:  100 kA. 
7. Ambient Temperature Rating:  Not less than 14 deg F (minus 10 deg C) and not 

exceeding 104 deg F (40 deg C). 
8. Ambient Storage Temperature Rating:  Not less than minus 4 deg F (minus 20 deg C) and 

not exceeding 140 deg F (60 deg C) 
9. Humidity Rating:  Less than 95 percent (noncondensing). 
10. Altitude Rating:  Not exceeding 3300 feet (1005 m). 
11. Vibration Withstand:  Comply with IEC 60068-2-6. 
12. Overload Capability:  1.5 times the base load current for 60 seconds; minimum of 1.8 

times the base load current for three seconds. 
13. Starting Torque:  Minimum 100 percent of rated torque from 3 to 60 Hz. 
14. Speed Regulation:  Plus or minus 5 percent. 
15. Output Carrier Frequency:  Selectable; 0.5 to 15 kHz. 
16. Stop Modes:  Programmable; includes fast, free-wheel, and dc injection braking. 

H. Inverter Logic:  Microprocessor based, 32 bit, isolated from all power circuits. 

I. Isolated Control Interface:  Allows VFCs to follow remote-control signal over a minimum 40:1 
speed range. 
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1. Signal:  Electrical. 
2. Signal:  Pneumatic. 

J. Internal Adjustability Capabilities: 

1. Minimum Speed:  5 to 25 percent of maximum rpm. 
2. Maximum Speed:  80 to 100 percent of maximum rpm. 
3. Acceleration:  0.1 to 999.9seconds. 
4. Deceleration:  0.1 to 999.9seconds. 
5. Current Limit:  30 to minimum of 150 percent of maximum rating. 

K. Self-Protection and Reliability Features: 

1. Input transient protection by means of surge suppressors to provide three-phase 
protection against damage from supply voltage surges 10 percent or more above nominal 
line voltage. 

2. Loss of Input Signal Protection:  Selectable response strategy, including speed default to 
a percent of the most recent speed, a preset speed, or stop; with alarm. 

3. Under- and overvoltage trips. 
4. Inverter overcurrent trips. 
5. VFC and Motor Overload/Overtemperature Protection:  Microprocessor-based thermal 

protection system for monitoring VFCs and motor thermal characteristics, and for 
providing VFC overtemperature and motor overload alarm and trip; settings selectable 
via the keypad; NRTL approved. 

6. Critical frequency rejection, with three selectable, adjustable deadbands. 
7. Instantaneous line-to-line and line-to-ground overcurrent trips. 
8. Loss-of-phase protection. 
9. Reverse-phase protection. 
10. Short-circuit protection. 
11. Motor overtemperature fault. 

L. Automatic Reset/Restart:  Attempt three restarts after drive fault or on return of power after an 
interruption and before shutting down for manual reset or fault correction; adjustable delay time 
between restart attempts. 

M. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption 
until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and 
engaged. 

N. Bidirectional Autospeed Search:  Capable of starting VFC into rotating loads spinning in either 
direction and returning motor to set speed in proper direction, without causing damage to drive, 
motor, or load. 

O. Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the 
minimum torque to ensure high-starting torque and increased torque at slow speeds. 

P. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on 
output frequency for temperature protection of self-cooled, fan-ventilated motors at slow 
speeds. 
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Q. Integral Input Disconnecting Means and OCPD:  NEMA AB 1, molded-case switch, with power 
fuse block and current-limiting fuses, NEMA AB 1, thermal-magnetic circuit breaker, 
NEMA KS 1, nonfusible switch, with power fuse block and current-limiting fuses, 
,NEMA KS 1, fusible switch with pad-lockable, door-mounted handle mechanism. 

1. Disconnect Rating:  Not less than 115 percent of VFC input current rating. 
2. Disconnect Rating:  Not less than 115 percent of NFPA 70 motor full-load current rating 

or VFC input current rating, whichever is larger. 
3. Auxiliary Contacts:  NO/NC, arranged to activate before switch blades open. 
4. Auxiliary contacts "a" and "b" arranged to activate with circuit-breaker handle. 
5. NC alarm contact that operates only when circuit breaker has tripped. 

2.2 CONTROLS AND INDICATION 

A. Status Lights:  Door-mounted LED indicators displaying the following conditions: 

1. Power on. 
2. Run. 
3. Overvoltage. 
4. Line fault. 
5. Overcurrent. 
6. External fault. 

B. Panel-Mounted Operator Station:  Manufacturer's standard front-accessible, sealed keypad and 
plain-English language digital display; allows complete programming, program copying, 
operating, monitoring, and diagnostic capability. 

1. Keypad:  In addition to required programming and control keys, include keys for HAND, 
OFF, and AUTO modes. 

2. Security Access:  Provide electronic security access to controls through identification and 
password with at least three levels of access:  View only; view and operate; and view, 
operate, and service. 

a. Control Authority:  Supports at least four conditions:  Off, local manual control at 
VFC, local automatic control at VFC, and automatic control through a remote 
source. 

C. Historical Logging Information and Displays: 

1. Real-time clock with current time and date. 
2. Running log of total power versus time. 
3. Total run time. 
4. Fault log, maintaining last four faults with time and date stamp for each. 

D. Indicating Devices:  Digital display, mounted flush in VFC door and connected to display VFC 
parameters including, but not limited to: 

1. Output frequency (Hz). 
2. Motor speed (rpm). 
3. Motor status (running, stop, fault). 
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4. Motor current (amperes). 
5. Motor torque (percent). 
6. Fault or alarming status (code). 
7. PID feedback signal (percent). 
8. DC-link voltage (V dc). 
9. Set point frequency (Hz). 
10. Motor output voltage (V ac). 

E. Control Signal Interfaces: 

1. Electric Input Signal Interface: 

a. A minimum of two programmable analog inputs:  0- to 10-V dc  
b. A minimum of six multifunction programmable digital inputs. 

2. Pneumatic Input Signal Interface:  3 to 15 psig (20 to 104 kPa). 
3. Remote Signal Inputs:  Capability to accept any of the following speed-setting input 

signals from the BAS or other control systems: 

a. 0- to 10-V dc. 
b. 4- to 20-mA dc. 
c. Potentiometer using up/down digital inputs. 
d. Fixed frequencies using digital inputs. 

4. Output Signal Interface:  A minimum of one programmable analog output signal(s) 0- to 
10-V dc, which can be configured for any of the following: 

a. Output frequency (Hz). 
b. Output current (load). 
c. DC-link voltage (V dc). 
d. Motor torque (percent). 
e. Motor speed (rpm). 
f. Set point frequency (Hz). 

5. Remote Indication Interface:  A minimum of  two programmable dry-circuit relay outputs 
(120-V ac, 1 A) for remote indication of the following: 

a. Motor running. 
b. Set point speed reached. 
c. Fault and warning indication (overtemperature or overcurrent). 
d. PID high- or low-speed limits reached. 

F. PID Control Interface:  Provides closed-loop set point, differential feedback control in response 
to dual feedback signals.  Allows for closed-loop control of fans and pumps for pressure, flow, 
or temperature regulation. 

1. Number of Loops:  One. 

G. BAS Interface:  Factory-installed hardware and software to enable the BAS to monitor, control, 
and display VFC status and alarms[ and energy usage].  Allows VFC to be used with an external 
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system within a multidrop LAN configuration; settings retained within VFC's nonvolatile 
memory. 

1. Network Communications Ports:  Ethernet and RS-422/485. 
2. Embedded BAS Protocols for Network Communications:  ASHRAE 135 BACnet, 

Echelon LonWorks, Johnson Metasys N2, Modbus/Memobus, or  Siemens System 600 
APOGEE; protocols accessible via the communications ports. 

2.3 LINE CONDITIONING AND FILTERING 

A. Input Line Conditioning:  Based on the harmonic analysis study and report, provide input 
filtering, as required, to limit TDD at input terminals of all indicated VFCs to less than 5 
percent and THD(V) to 3 percent. 

B. Input Line Conditioning:  Based on the harmonic analysis study and report, provide input 
filtering, as required, to limit TDD and THD(V) at the defined PCC per IEEE 519. 

C. EMI/RFI Filtering:  CE marked; certify compliance with IEC 61800-3 for Category C2 

2.4 BYPASS SYSTEMS 

A. Bypass Operation:  Safely transfers motor between power converter output and bypass circuit, 
manually, automatically, or both.  Selector switches set modes and indicator lights indicate 
mode selected.  Unit is capable of stable operation (starting, stopping, and running) with motor 
completely disconnected from power converter. 

B. Bypass Mode:  Manual operation only; requires local operator selection at VFC.  Transfer 
between power converter and bypass contactor and retransfer shall only be allowed with the 
motor at zero speed. 

C. Bypass Mode:  Field-selectable automatic or manual, allows local and remote transfer between 
power converter and bypass contactor and retransfer, either via manual operator interface or 
automatic control system feedback. 

D. Bypass Controller:  Two-contactor-style bypass allows motor operation via the power converter 
or the bypass controller[; with input isolating switch and barrier arranged to isolate the power 
converter and permit safe troubleshooting and testing, both energized and de-energized, while 
motor is operating in bypass mode]. 

1. Bypass Contactor:  Load-break, NEMA-rated contactor. 
2. Output Isolating Contactor:  Non-load-break, NEMA-rated contactor. 
3. Isolating Switch:  Non-load-break switch arranged to isolate power converter and permit 

safe troubleshooting and testing of the power converter, both energized and de-energized, 
while motor is operating in bypass mode; pad-lockable, door-mounted handle 
mechanism. 

E. Bypass Controller:  Three-contactor-style bypass allows motor operation via the power 
converter or the bypass controller[; with input isolating switch and barrier] arranged to isolate 
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the power converter input and output and permit safe testing[ and troubleshooting] of the power 
converter, both energized and de-energized, while motor is operating in bypass mode. 

1. Bypass Contactor:  Load-break, NEMA-rated contactor. 
2. Input and Output Isolating Contactors:  Non-load-break, NEMA-rated contactors. 
3. Isolating Switch:  Non-load-break switch arranged to isolate power converter and permit 

safe troubleshooting and testing of the power converter, both energized and de-energized, 
while motor is operating in bypass mode; pad-lockable, door-mounted handle 
mechanism. 

F. Bypass Contactor Configuration:  Full-voltage (across-the-line), Reduced-voltage 
(autotransformer). 

1. NORMAL/BYPASS selector switch. 
2. HAND/OFF/AUTO selector switch. 
3. NORMAL/TEST Selector Switch:  Allows testing and adjusting of VFC while the motor 

is running in the bypass mode. 
4. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, 
manufacturer's standard matching control power or line voltage. 

b. Power Contacts:  Totally enclosed, double break, and silver-cadmium oxide; 
assembled to allow inspection and replacement without disturbing line or load 
wiring. 

5. Control Circuits:  120V ac; obtained from integral CPT, with primary and secondary 
fuses, with control power source of sufficient capacity to operate all integral devices and 
remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  50 VA. 

6. Overload Relays:  NEMA ICS 2. 

a. Melting-Alloy Overload Relays: 

1) Inverse-time-current characteristic. 
2) Class 10 tripping characteristic. 
3) Heaters in each phase matched to nameplate full-load current of actual 

protected motor and with appropriate adjustment for duty cycle. 

b. Bimetallic Overload Relays: 

1) Inverse-time-current characteristic. 
2) Class 10 tripping characteristic. 
3) Heaters in each phase matched to nameplate full-load current of actual 

protected motor and with appropriate adjustment for duty cycle. 
4) Ambient compensated. 
5) Automatic resetting. 

c. Solid-State Overload Relays: 
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1) Switch or dial selectable for motor-running overload protection. 
2) Sensors in each phase. 
3) Class 10/20 selectable tripping characteristic selected to protect motor 

against voltage and current unbalance and single phasing. 
4) Class II ground-fault protection, with start and run delays to prevent 

nuisance trip on starting. 
5) Analog communication module. 

d. NC isolated overload alarm contact. 
e. External overload reset push button. 

2.5 OPTIONAL FEATURES 

A. Multiple-Motor Capability:  VFC suitable for variable-speed service to multiple motors.  
Overload protection shuts down VFC and motors served by it, and generates fault indications, 
when overload protection activates. 

1. Configure to allow two or more motors to operate simultaneously at the same speed; 
separate overload relay for each controlled motor. 

2. Configure to allow two motors to operate separately; operator selectable via local or 
remote switch or contact closures; single overload relay for both motors; separate output 
magnetic contactors for each motor. 

3. Configure to allow two motors to operate simultaneously and in a lead/lag mode, with 
one motor operated at variable speed via the power converter and the other at constant 
speed via the bypass controller; separate overload relay for each controlled motor. 

B. Damper control circuit with end of travel feedback capability. 

C. Sleep Function:  Senses a minimal deviation of a feedback signal and stops the motor.  On an 
increase in speed-command signal deviation, VFC resumes normal operation. 

D. Motor Preheat Function:  Preheats motor when idle to prevent moisture accumulation in the 
motor. 

E. Firefighter's Override (Smoke Purge) Input:  On a remote contact closure from [the firefighter's 
control station] [smoke-control fan controller] <Insert location>, this password-protected input: 

1. Overrides all other local and external inputs (analog/digital, serial communication, and all 
keypad commands). 

2. Forces VFC to operate motor, without any other run or speed command, at a field-
adjustable, preset speed. 

3. Forces VFC to transfer to Bypass Mode and operate motor at full speed. 
4. Causes display of Override Mode on the VFC display. 
5. Reset VFC to normal operation on removal of override signal [automatically] [manually]. 

F. Remote Indicating Circuit Terminals:  Mode selection, controller status, and controller fault. 

G. Remote digital operator kit. 
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H. Communication Port:  RS-232 port, USB 2.0 port, or equivalent connection capable of 
connecting a printer[ and a notebook computer]. 

I. <Insert optional feature>. 

2.6 ENCLOSURES 

A. VFC Enclosures:  NEMA 250, to comply with environmental conditions at installed location. 

1. Dry and Clean Indoor Locations:  Type 1. 
2. Outdoor Locations:  Type 3R. 
3. Wash-Down Areas:  Type 4X, stainless steel. 

B. Plenum Rating:  UL 1995; NRTL certification label on enclosure, clearly identifying VFC as 
"Plenum Rated." 

2.7 ACCESSORIES 

A. General Requirements for Control-Circuit and Pilot Devices:  NEMA ICS 5; factory installed in 
VFC enclosure cover unless otherwise indicated. 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type. 

a. Push Buttons:  Covered,  lockable, recessed, shielded types; maintained, 
momentary. 

b. Pilot Lights:  LED types; red; push to test. 
c. Selector Switches:  Rotary type. 
d. Stop and Lockout Push-Button Station:  Momentary-break, push-button station 

with a factory-applied hasp arranged so padlock can be used to lock push button in 
depressed position with control circuit open. 

B.  Reversible NC/NO bypass contactor auxiliary contact(s). 

C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays. 

D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state sensing 
circuit with isolated output contacts for hard-wired connections.  Provide adjustable 
undervoltage, overvoltage, and time-delay settings. 

1. Current Transformers:  Continuous current rating, basic impulse insulating level (BIL) 
rating, burden, and accuracy class suitable for connected circuitry.  Comply with 
IEEE C57.13. 

E. Supplemental [Analog] [Digital] Meters: 

1. Elapsed-time meter. 
2. Kilowatt meter. 
3. Kilowatt-hour meter. 
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F. Breather and drain assemblies, to maintain interior pressure and release condensation in 
NEMA 250, Type 3R enclosures installed outdoors or in unconditioned interior spaces subject 
to humidity and temperature swings. 

G. Space heaters, with NC auxiliary contacts, to mitigate condensation in NEMA 250, Type 3R 
enclosures installed outdoors or in unconditioned interior spaces subject to humidity and 
temperature swings. 

H. Cooling Fan and Exhaust System:  For NEMA 250, Type 1; UL 508 component recognized:  
Supply fan, with composite intake and exhaust grills and filters; 120V ac; obtained from 
integral CPT. 

I. Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and subject to 
direct and extended sun exposure. 

J. Spare control-wiring terminal blocks. 

2.8 SOURCE QUALITY CONTROL 

A. Testing:  Test and inspect VFCs according to requirements in NEMA ICS 61800-2. 

1. Test each VFC while connected to a motor that is comparable to that for which the VFC 
is rated. 

2. Verification of Performance:  Rate VFCs according to operation of functions and features 
specified. 

B. VFCs will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, surfaces, and substrates to receive VFCs, with Installer present, for compliance 
with requirements for installation tolerances, and other conditions affecting performance. 

B. Examine VFC before installation.  Reject VFCs that are wet, moisture damaged, or mold 
damaged. 

C. Examine roughing-in for conduit systems to verify actual locations of conduit connections 
before VFC installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 HARMONIC ANALYSIS STUDY 

A. Perform a harmonic analysis study to identify the effects of nonlinear loads and their associated 
harmonic contributions on the voltages and currents throughout the electrical system.  Analyze 
possible operating scenarios, including recommendations for VFC input filtering to limit TDD 
and THD(V) at each VFC to specified levels. 

B. Prepare a harmonic analysis study and report complying with IEEE 399 and NETA Acceptance 
Testing Specification. 

3.3 INSTALLATION 

A. Coordinate layout and installation of VFCs with other construction including conduit, piping, 
equipment, and adjacent surfaces.  Maintain required workspace clearances and required 
clearances for equipment access doors and panels. 

B. Wall-Mounting Controllers:  Install VFCs on walls with tops at uniform height and with 
disconnect operating handles not higher than 79 inches (2000 mm) above finished floor unless 
otherwise indicated, and by bolting units to wall or mounting on lightweight structural-steel 
channels bolted to wall.  For controllers not on walls, provide freestanding racks complying 
with Division 26 Section "Hangers and Supports for Electrical Systems." 

C. Floor-Mounting Controllers:  Install VFCs on 4-inch (100-mm) nominal thickness concrete 
base.   

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 
base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported equipment. 

D. Roof-Mounting Controllers:  Install VFC on roofs with tops at uniform height and with 
disconnect operating handles not higher than 79 inches (2000 mm) above finished roof surface 
unless otherwise indicated, and by bolting units to curbs or mounting on freestanding, 
lightweight, structural-steel channels bolted to curbs.  Seal roof penetrations after raceways are 
installed. 

1. Curbs and roof penetrations are specified in Division 07 Section "Roof Accessories." 
2. Structural-steel channels are specified in Division 26 Section "Hangers and Supports for 

Electrical Systems." 

E. Seismic Bracing:  Comply with requirements specified in Division 26 Section "Vibration and 
Seismic Controls for Electrical Systems." 

F. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 
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G. Install fuses in each fusible-switch VFC. 

H. Install fuses in control circuits if not factory installed.  Comply with requirements in 
Division 26 Section "Fuses." 

I. Install heaters in thermal-overload relays.  Select heaters based on actual nameplate full-load 
amperes after motors have been installed. 

J. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven 
equipment. 

K. Comply with NECA 1. 

3.4 IDENTIFICATION 

A. Identify VFCs, components, and control wiring.  Comply with requirements for identification 
specified in Division 26 Section "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each VFC with engraved nameplate. 
3. Label each enclosure-mounted control and pilot device. 

B. Operating Instructions:  Frame printed operating instructions for VFCs, including control 
sequences and emergency procedures.  Fabricate frame of finished metal, and cover instructions 
with clear acrylic plastic.  Mount on front of VFC units. 

3.5 CONTROL WIRING INSTALLATION 

A. Install wiring between VFCs and remote devices[ and facility's central-control system].  
Comply with requirements in Division 26 Section "Control-Voltage Electrical Power Cables." 

B. Bundle, train, and support wiring in enclosures. 

C. Connect selector switches and other automatic control devices where applicable. 

1. Connect selector switches to bypass only those manual- and automatic control devices 
that have no safety functions when switches are in manual-control position. 

2. Connect selector switches with control circuit in both manual and automatic positions for 
safety-type control devices such as low- and high-pressure cutouts, high-temperature 
cutouts, and motor overload protectors. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 
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C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

D. Acceptance Testing Preparation: 

1. Test insulation resistance for each VFC element, bus, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

E. Tests and Inspections: 

1. Inspect VFC, wiring, components, connections, and equipment installation. Test and 
adjust controllers, components, and equipment. 

2. Test insulation resistance for each VFC element, component, connecting motor supply, 
feeder, and control circuits. 

3. Test continuity of each circuit. 
4. Verify that voltages at VFC locations are within 10 percent of motor nameplate rated 

voltages.  If outside this range for any motor, notify Owner before starting the motor(s). 
5. Test each motor for proper phase rotation. 
6. Perform each electrical test and visual and mechanical inspection stated in 

NETA Acceptance Testing Specification.  Certify compliance with test parameters. 
7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
8. Perform the following infrared (thermographic) scan tests and inspections and prepare 

reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each VFC.  Remove front 
panels so joints and connections are accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each VFC 11 months after date of Substantial Completion. 

c. Instruments and Equipment:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

9. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

F. VFCs will be considered defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports, including a certified report that identifies the VFC and 
describes scanning results.  Include notation of deficiencies detected, remedial action taken, and 
observations made after remedial action. 

3.7 STARTUP SERVICE 

A. [Engage a factory-authorized service representative to perform] [Perform] startup service. 
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1. Complete installation and startup checks according to manufacturer's written instructions. 
2. <Insert startup steps if any>. 

3.8 ADJUSTING 

A. Program microprocessors for required operational sequences, status indications, alarms, event 
recording, and display features.  Clear events memory after final acceptance testing and prior to 
Substantial Completion. 

B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay 
pickup and trip ranges. 

C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable, 
instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load amperes 
and attempt to start motors several times, allowing for motor cool-down between starts.  If 
tripping occurs on motor inrush, adjust settings in increments until motors start without tripping.  
Do not exceed eight times the motor full-load amperes (or 11 times for NEMA Premium 
Efficient motors if required).  Where these maximum settings do not allow starting of a motor, 
notify Owner before increasing settings. 

D. Set the taps on reduced-voltage autotransformer controllers. 

E. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section "Overcurrent 
Protective Device Coordination Study." 

F. Set field-adjustable pressure switches. 

3.9 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions until controllers are ready to be energized and placed into service. 

B. Replace VFCs whose interiors have been exposed to water or other liquids prior to Substantial 
Completion. 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, reprogram, and maintain VFCs. 

END OF SECTION 262923 
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D� 7KH� WHUP��ZLWKVWDQG��PHDQV� �WKH�XQLW�ZLOO� UHPDLQ� LQ�SODFH�ZLWKRXW� VHSDUDWLRQ�RI�
DQ\�SDUWV�IURP�WKH�GHYLFH�ZKHQ�VXEMHFWHG�WR�WKH�VHLVPLF�IRUFHV�VSHFLILHG���

E� 7KH� WHUP��ZLWKVWDQG��PHDQV� �WKH�XQLW�ZLOO� UHPDLQ� LQ�SODFH�ZLWKRXW� VHSDUDWLRQ�RI�
DQ\�SDUWV� IURP�WKH�GHYLFH�ZKHQ�VXEMHFWHG� WR� WKH�VHLVPLF� IRUFHV� VSHFLILHG� DQG� WKH�
XQLW�ZLOO�EH�IXOO\�RSHUDWLRQDO�DIWHU�WKH�VHLVPLF�HYHQW���

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

%� 4XDOLILFDWLRQ�'DWD���)RU�LQVWDOOHU��PDQXIDFWXUHU�DQG�WHVWLQJ�DJHQF\��

&� 'UDZLQJV�RI�WKH�JHQHUDWRU�VHW��

'� 7KH� IROORZLQJ� GDWD� LQ� WDEXODWHG� IRUP�� PDNH� RI� HQJLQH�� QXPEHU� RI� F\OLQGHUV�� ERUH��
�LQFKHV�PLOOLPHWHUV��� VWURNH� �LQFKHV�PLOOLPHWHUV��� SLVWRQ� GLVSODFHPHQW� �FXELF� LQFKHV� �OLWHUV���
SLVWRQ� VSHHG� �IHHW� SHU�PLQXWH� DW� UDWHG� 530���%0(3� DW� UDWHG� .:� RXWSXW�� PDNH� DQG� W\SH� RI�
JHQHUDWRU�� JHQHUDWRU� HOHFWULFDO� UDWLQJ� �.9$� RU� .:� DW� ��� SRZHU� IDFWRU��� QXPEHU� DQG� W\SH� RI�
EHDULQJ��H[FLWHU�W\SH��JHQHUDWRU�LQVXODWLRQ�FODVV�DQG�WHPSHUDWXUH�ULVH��SDUWV�DQG�VHUYLFH�VXSSRUW��
HQJLQH�PDQXIDFWXUHU¶V�FHUWLILHG�HQJLQH�%+3�FXUYH�DQG�FHUWLILHG�JHQHUDWRU�VHU�IXHO�FRQVXPSWLRQ��

(� %DWWHULHV�DQG�EDWWHU\�FKDUJHU��

)� 6LOHQFHU�

*� )XHO�V\VWHP�FRPSOHWH��

+� &RROLQJ�V\VWHP�FRPSOHWH��

,� ([KDXVW�V\VWHP�FRPSOHWH��
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-� $OO�DX[LOLDULHV��

.� 6RXUFH�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

�� &HUWLILHG�VXPPDU\�RI�SURWRW\SH�XQLW�WHVW�UHSRUW��
�� &HUWLILHG� 7HVW� 5HSRUWV�� � )RU� FRPSRQHQWV� DQG� DFFHVVRULHV� WKDW� DUH� HTXLYDOHQW�� EXW� QRW�

LGHQWLFDO��WR�WKRVH�WHVWHG�RQ�SURWRW\SH�XQLW��
�� &HUWLILHG�6XPPDU\�RI�3HUIRUPDQFH�7HVWV���&HUWLI\�FRPSOLDQFH�ZLWK�VSHFLILHG�UHTXLUHPHQW�

WR�PHHW�SHUIRUPDQFH�FULWHULD�IRU�VHQVLWLYH�ORDGV��
�� 5HSRUW� RI� IDFWRU\� WHVW� RQ� XQLWV� WR� EH� VKLSSHG� IRU� WKLV� 3URMHFW�� VKRZLQJ� HYLGHQFH� RI�

FRPSOLDQFH�ZLWK�VSHFLILHG�UHTXLUHPHQWV��
�� 5HSRUW�RI�VRXQG�JHQHUDWLRQ��
�� 5HSRUW�RI�H[KDXVW�HPLVVLRQV�VKRZLQJ�FRPSOLDQFH�ZLWK�DSSOLFDEOH�UHJXODWLRQV��
�� &HUWLILHG�7RUVLRQDO�9LEUDWLRQ�&RPSDWLELOLW\���&RPSO\�ZLWK�1)3$������

/� )LHOG�TXDOLW\�FRQWURO�WHVW�UHSRUWV��

0� :DUUDQW\���6SHFLDO�ZDUUDQW\�VSHFLILHG�LQ�WKLV�6HFWLRQ��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ� DQG�0DLQWHQDQFH� 'DWD�� � )RU� SDFNDJHG� HQJLQH� JHQHUDWRUV� WR� LQFOXGH� LQ� HPHUJHQF\��
RSHUDWLRQ�� DQG� PDLQWHQDQFH� PDQXDOV�� � ,Q� DGGLWLRQ� WR� LWHPV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ�
�2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���LQFOXGH�WKH�IROORZLQJ��

�� /LVW�RI�WRROV�DQG�UHSODFHPHQW�LWHPV�UHFRPPHQGHG�WR�EH�VWRUHG�DW�3URMHFW�IRU�UHDG\�DFFHVV���
,QFOXGH�SDUW�DQG�GUDZLQJ�QXPEHUV��FXUUHQW�XQLW�SULFHV��DQG�VRXUFH�RI�VXSSO\��

��� 0$,17(1$1&(�0$7(5,$/�68%0,77$/6�

$� )XUQLVK� H[WUD�PDWHULDOV� GHVFULEHG� EHORZ� WKDW�PDWFK� SURGXFWV� LQVWDOOHG� DQG� WKDW� DUH� SDFNDJHG�
ZLWK�SURWHFWLYH�FRYHULQJ�IRU�VWRUDJH�DQG�LGHQWLILHG�ZLWK�ODEHOV�GHVFULELQJ�FRQWHQWV��

�� )XVHV���2QH�IRU�HYHU\����RI�HDFK�W\SH�DQG�UDWLQJ��EXW�QR�IHZHU�WKDQ�RQH�RI�HDFK��
�� ,QGLFDWRU�/DPSV���7ZR�IRU�HYHU\�VL[�RI�HDFK�W\SH�XVHG��EXW�QR�IHZHU�WKDQ�WZR�RI�HDFK��
�� )LOWHUV���2QH�VHW�HDFK�RI�OXEULFDWLQJ�RLO��IXHO��DQG�FRPEXVWLRQ�DLU�ILOWHUV��

��� 48$/,7<�$6685$1&(�

$� ,QVWDOOHU�4XDOLILFDWLRQV���0DQXIDFWXUHU
V�DXWKRUL]HG�UHSUHVHQWDWLYH�ZKR�LV�WUDLQHG�DQG�DSSURYHG�
IRU�LQVWDOODWLRQ�RI�XQLWV�UHTXLUHG�IRU�WKLV�3URMHFW��

�� 0DLQWHQDQFH� 3UR[LPLW\�� �1RW�PRUH� WKDQ� IRXU� KRXUV
� QRUPDO� WUDYHO� WLPH� IURP� ,QVWDOOHU
V�
SODFH�RI�EXVLQHVV�WR�3URMHFW�VLWH��

�� (QJLQHHULQJ� 5HVSRQVLELOLW\�� � 3UHSDUDWLRQ� RI� GDWD� IRU� YLEUDWLRQ� LVRODWRUV� DQG� VHLVPLF�
UHVWUDLQWV� RI� HQJLQH� VNLG� PRXQWV�� LQFOXGLQJ� 6KRS� 'UDZLQJV�� EDVHG� RQ� WHVWLQJ� DQG�
HQJLQHHULQJ� DQDO\VLV� RI� PDQXIDFWXUHU
V� VWDQGDUG� XQLWV� LQ� DVVHPEOLHV� VLPLODU� WR� WKRVH�
LQGLFDWHG�IRU�WKLV�3URMHFW��
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%� 0DQXIDFWXUHU�4XDOLILFDWLRQV���$�TXDOLILHG�PDQXIDFWXUHU���0DLQWDLQ��ZLWKLQ�����PLOHV�RI�3URMHFW�
VLWH��D�VHUYLFH�FHQWHU�FDSDEOH�RI�SURYLGLQJ�WUDLQLQJ��SDUWV��DQG�HPHUJHQF\�PDLQWHQDQFH�UHSDLUV��

&� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���$Q�LQGHSHQGHQW�DJHQF\��ZLWK�WKH�H[SHULHQFH�DQG�FDSDELOLW\�WR�
FRQGXFW�WKH�WHVWLQJ�LQGLFDWHG��WKDW�LV�D�PHPEHU�FRPSDQ\�RI�WKH�,QWHU1DWLRQDO�(OHFWULFDO�7HVWLQJ�
$VVRFLDWLRQ�RU� LV� D�QDWLRQDOO\� UHFRJQL]HG� WHVWLQJ� ODERUDWRU\� �157/��� DQG� WKDW� LV� DFFHSWDEOH� WR�
DXWKRULWLHV�KDYLQJ�MXULVGLFWLRQ��

�� 7HVWLQJ� $JHQF\
V� )LHOG� 6XSHUYLVRU�� � 3HUVRQ� FXUUHQWO\� FHUWLILHG� E\� WKH� ,QWHU1DWLRQDO�
(OHFWULFDO� 7HVWLQJ�$VVRFLDWLRQ� RU� WKH�1DWLRQDO� ,QVWLWXWH� IRU�&HUWLILFDWLRQ� LQ�(QJLQHHULQJ�
7HFKQRORJLHV�WR�VXSHUYLVH�RQ�VLWH�WHVWLQJ�VSHFLILHG�LQ�3DUW����

'� 6RXUFH� /LPLWDWLRQV�� � 2EWDLQ� SDFNDJHG� JHQHUDWRU� VHWV� DQG� DX[LOLDU\� FRPSRQHQWV� WKURXJK� RQH�
VRXUFH�IURP�D�VLQJOH�PDQXIDFWXUHU��

(� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
$UWLFOH������E\�D� WHVWLQJ�DJHQF\�DFFHSWDEOH� WR� DXWKRULWLHV�KDYLQJ� MXULVGLFWLRQ�� DQG�PDUNHG� IRU�
LQWHQGHG�XVH��

)� &RPSO\�ZLWK�$60(�%������

*� &RPSO\�ZLWK�1)3$�����

+� &RPSO\�ZLWK�1)3$�����

,� &RPSO\�ZLWK�1)3$�����

-� &RPSO\�ZLWK�1)3$�����UHTXLUHPHQWV�IRU�/HYHO���HPHUJHQF\�SRZHU�VXSSO\�V\VWHP��

.� &RPSO\�ZLWK�8/�������

/� (QJLQH�([KDXVW�(PLVVLRQV���&RPSO\�ZLWK�DSSOLFDEOH�VWDWH�DQG�ORFDO�JRYHUQPHQW�UHTXLUHPHQWV��

0� 1RLVH� (PLVVLRQ�� � &RPSO\� ZLWK� DSSOLFDEOH� VWDWH� DQG� ORFDO� JRYHUQPHQW� UHTXLUHPHQWV� IRU�
PD[LPXP� QRLVH� OHYHO� DW� DGMDFHQW� SURSHUW\� ERXQGDULHV� GXH� WR� VRXQG� HPLWWHG� E\� JHQHUDWRU� VHW�
LQFOXGLQJ� HQJLQH�� HQJLQH� H[KDXVW�� HQJLQH� FRROLQJ�DLU� LQWDNH� DQG� GLVFKDUJH�� DQG� RWKHU�
FRPSRQHQWV�RI�LQVWDOODWLRQ��

��� 352-(&7�&21',7,216�

$� ,QWHUUXSWLRQ� RI� ([LVWLQJ� (OHFWULFDO� 6HUYLFH�� � 'R� QRW� LQWHUUXSW� HOHFWULFDO� VHUYLFH� WR� IDFLOLWLHV�
RFFXSLHG� E\� 2ZQHU� RU� RWKHUV� XQOHVV� SHUPLWWHG� XQGHU� WKH� IROORZLQJ� FRQGLWLRQV� DQG� WKHQ� RQO\�
DIWHU�DUUDQJLQJ�WR�SURYLGH�WHPSRUDU\�HOHFWULFDO�VHUYLFH�DFFRUGLQJ�WR�UHTXLUHPHQWV�LQGLFDWHG��

�� 1RWLI\�2ZQHU�QR� IHZHU� WKDQ� WZR�GD\V� LQ� DGYDQFH�RI�SURSRVHG� LQWHUUXSWLRQ�RI� HOHFWULFDO�
VHUYLFH��

�� 'R� QRW� SURFHHG� ZLWK� LQWHUUXSWLRQ� RI� HOHFWULFDO� VHUYLFH� ZLWKRXW� 2ZQHU
V� ZULWWHQ�
SHUPLVVLRQ��
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%� (QYLURQPHQWDO� &RQGLWLRQV�� � (QJLQH�JHQHUDWRU� V\VWHP� VKDOO� ZLWKVWDQG� WKH� IROORZLQJ�
HQYLURQPHQWDO� FRQGLWLRQV� ZLWKRXW� PHFKDQLFDO� RU� HOHFWULFDO� GDPDJH� RU� GHJUDGDWLRQ� RI�
SHUIRUPDQFH�FDSDELOLW\��

�� $PELHQW�7HPSHUDWXUH���0LQXV����WR�SOXV����GHJ�&��
�� 5HODWLYH�+XPLGLW\�����WR����SHUFHQW��
�� $OWLWXGH���6HD�OHYHO�WR������IHHW��

���� &225',1$7,21�

$� &RRUGLQDWH�VL]H�DQG�ORFDWLRQ�RI�FRQFUHWH�EDVHV�IRU�SDFNDJH�HQJLQH�JHQHUDWRUV���&DVW�DQFKRU�EROW�
LQVHUWV� LQWR� EDVHV�� � &RQFUHWH�� UHLQIRUFHPHQW�� DQG� IRUPZRUN� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ�
'LYLVLRQ�����

���� :$55$17<�

�� :DUUDQW\�3HULRG�����\HDUV�IURP�GDWH�RI�6XEVWDQWLDO�&RPSOHWLRQ��

���� 0$,17(1$1&(�6(59,&(�

$� ,QLWLDO� 0DLQWHQDQFH� 6HUYLFH�� � %HJLQQLQJ� DW� 6XEVWDQWLDO� &RPSOHWLRQ�� SURYLGH� ��� PRQWKV
� IXOO�
PDLQWHQDQFH� E\� VNLOOHG� HPSOR\HHV� RI�PDQXIDFWXUHU
V� GHVLJQDWHG� VHUYLFH� RUJDQL]DWLRQ�� ,QFOXGH�
TXDUWHUO\� LQVSHFWLRQ� E\� WKH� VXSSOLHU� SHUVRQQHO� WR� UHYLHZ� WKH� EL�ZHHNO\� PDLQWHQDQFH� UHFRUGV�
EHLQJ� NHSW� E\� XVHU� DQG� WUDLQ� DQ\� QHZ� RZQHU� RSHUDWLQJ� SHUVRQQHO�� ,QVSHFWLRQ� ZLOO� LQFOXGH�
VFKHGXOHV� RLO� VDPSOLQJ� IRU� OXEH� RLO� FRQWDLQPHQWV��$������ ORDG� WHVW� UXQ� RQ� WKH� JHQHUDWRU� VHW�
VKDOO�DOVR�EH�LQFOXGHG��$QQXDO�LQVSHFWLRQ�E\�WKH�VXSSOLHU�SHUVRQQHO�VKDOO�LQFOXGH�DOO�RI�WKH�LWHPV�
LQ�DERYH�SDUDJUDSK�H[FHSW�WKDW�WKH�JHQHUDWRU�VHW�VKDOO�EH�UXQ�XQGHU�V\VWHP�ORDG�

3$57�����352'8&76�

��� 0$18)$&785(56�

$� $YDLODEOH� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

%� *HQHUDWRU�WR�EH�&XPPLQV�2QDQ�QDWXUDO�JDV�PRGHO�*)$%�RU�DSSURYHG�HTXDO�E\��

�
�� .RKOHU�&R���*HQHUDWRU�'LYLVLRQV�
�� *HQHUDF�
�� &XPPLQV�2QDQ�
�� 2U�DSSURYHG�HTXDO��

��� (1*,1(�*(1(5$725�6(7�

$� )DFWRU\�DVVHPEOHG�DQG��WHVWHG��HQJLQH�JHQHUDWRU�VHW��
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%� 0RXQWLQJ�)UDPH���0DLQWDLQ�DOLJQPHQW�RI�PRXQWHG�FRPSRQHQWV�ZLWKRXW�GHSHQGLQJ�RQ�FRQFUHWH�
IRXQGDWLRQ��DQG�KDYH�OLIWLQJ�DWWDFKPHQWV��

�� 5LJJLQJ�'LDJUDP��� ,QVFULEHG�RQ�PHWDO�SODWH�SHUPDQHQWO\�DWWDFKHG� WR�PRXQWLQJ�IUDPH�WR�
LQGLFDWH� ORFDWLRQ�DQG� OLIWLQJ�FDSDFLW\�RI�HDFK� OLIWLQJ�DWWDFKPHQW�DQG�JHQHUDWRU�VHW�FHQWHU�
RI�JUDYLW\��

&� &DSDFLWLHV�DQG�&KDUDFWHULVWLFV��

�� 3RZHU�2XWSXW�5DWLQJV���1RPLQDO�UDWLQJV�DV�LQGLFDWHG��ZLWK�FDSDFLW\�DV�UHTXLUHG�WR�RSHUDWH�
DV�D�XQLW�DV�HYLGHQFHG�E\�UHFRUGV�RI�SURWRW\SH�WHVWLQJ��

�� 2XWSXW�&RQQHFWLRQV���7KUHH�SKDVH��IRXU�ZLUH��
�� 1DPHSODWHV�� � )RU� HDFK� PDMRU� V\VWHP� FRPSRQHQW� WR� LGHQWLI\� PDQXIDFWXUHU
V� QDPH� DQG�

DGGUHVV��DQG�PRGHO�DQG�VHULDO�QXPEHU�RI�FRPSRQHQW��

'� *HQHUDWRU�6HW�3HUIRUPDQFH��

�� 6WHDG\�6WDWH�9ROWDJH�2SHUDWLRQDO�%DQGZLGWK�����SHUFHQW�RI�UDWHG�RXWSXW�YROWDJH�IURP�QR�
ORDG�WR�IXOO�ORDG��

�� 7UDQVLHQW�9ROWDJH�3HUIRUPDQFH���1RW�PRUH�WKDQ����SHUFHQW�YDULDWLRQ�IRU����SHUFHQW�VWHS�
ORDG� LQFUHDVH� RU� GHFUHDVH�� � 9ROWDJH� VKDOO� UHFRYHU� DQG� UHPDLQ� ZLWKLQ� WKH� VWHDG\�VWDWH�
RSHUDWLQJ�EDQG�ZLWKLQ�WKUHH�VHFRQGV��

�� 6WHDG\�6WDWH�)UHTXHQF\�2SHUDWLRQDO�%DQGZLGWK�������SHUFHQW�RI�UDWHG�IUHTXHQF\�IURP�QR�
ORDG�WR�IXOO�ORDG��

�� 6WHDG\�6WDWH�)UHTXHQF\�6WDELOLW\���:KHQ�V\VWHP�LV�RSHUDWLQJ�DW�DQ\�FRQVWDQW�ORDG�ZLWKLQ�
WKH� UDWHG� ORDG�� WKHUH� VKDOO� EH� QR� UDQGRP� VSHHG� YDULDWLRQV� RXWVLGH� WKH� VWHDG\�VWDWH�
RSHUDWLRQDO�EDQG�DQG�QR�KXQWLQJ�RU�VXUJLQJ�RI�VSHHG��

�� 7UDQVLHQW�)UHTXHQF\�3HUIRUPDQFH���/HVV�WKDQ���SHUFHQW�YDULDWLRQ�IRU����SHUFHQW�VWHS�ORDG�
LQFUHDVH� RU� GHFUHDVH�� � )UHTXHQF\� VKDOO� UHFRYHU� DQG� UHPDLQ� ZLWKLQ� WKH� VWHDG\�VWDWH�
RSHUDWLQJ�EDQG�ZLWKLQ�ILYH�VHFRQGV��

�� 2XWSXW�:DYHIRUP���$W�QR�ORDG��KDUPRQLF�FRQWHQW�PHDVXUHG�OLQH�WR�OLQH�RU�OLQH�WR�QHXWUDO�
VKDOO�QRW�H[FHHG���SHUFHQW�WRWDO�DQG���SHUFHQW�IRU�VLQJOH�KDUPRQLFV���7HOHSKRQH�LQIOXHQFH�
IDFWRU��GHWHUPLQHG�DFFRUGLQJ�WR�1(0$�0*����VKDOO�QRW�H[FHHG����SHUFHQW��

�� 6XVWDLQHG� 6KRUW�&LUFXLW� &XUUHQW�� � )RU� D� ��SKDVH�� EROWHG� VKRUW� FLUFXLW� DW� V\VWHP� RXWSXW�
WHUPLQDOV��V\VWHP�VKDOO�VXSSO\�D�PLQLPXP�RI�����SHUFHQW�RI�UDWHG�IXOO�ORDG�FXUUHQW�IRU�QRW�
OHVV�WKDQ����VHFRQGV�DQG�WKHQ�FOHDU�WKH�IDXOW�DXWRPDWLFDOO\��ZLWKRXW�GDPDJH�WR�JHQHUDWRU�
V\VWHP�FRPSRQHQWV��

�� 6WDUW�7LPH���&RPSO\�ZLWK�1)3$������7\SH�����V\VWHP�UHTXLUHPHQWV��

(� *HQHUDWRU�6HW�3HUIRUPDQFH�IRU�6HQVLWLYH�/RDGV��

�� 2YHUVL]LQJ�JHQHUDWRU�FRPSDUHG�ZLWK�WKH�UDWHG�SRZHU�RXWSXW�RI�WKH�HQJLQH�LV�SHUPLVVLEOH�
WR�PHHW�VSHFLILHG�SHUIRUPDQFH��

D� 1DPHSODWH�'DWD�IRU�2YHUVL]HG�*HQHUDWRU�� �6KRZ�UDWLQJV�UHTXLUHG�E\� WKH�&RQWUDFW�
'RFXPHQWV� UDWKHU� WKDQ� UDWLQJV� WKDW� ZRXOG� QRUPDOO\� EH� DSSOLHG� WR� JHQHUDWRU� VL]H�
LQVWDOOHG��

�� 6WHDG\�6WDWH�9ROWDJH�2SHUDWLRQDO�%DQGZLGWK�����SHUFHQW�RI�UDWHG�RXWSXW�YROWDJH�IURP�QR�
ORDG�WR�IXOO�ORDG��
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�� 7UDQVLHQW�9ROWDJH�3HUIRUPDQFH���1RW�PRUH�WKDQ����SHUFHQW�YDULDWLRQ�IRU����SHUFHQW�VWHS�
ORDG� LQFUHDVH� RU� GHFUHDVH�� � 9ROWDJH� VKDOO� UHFRYHU� DQG� UHPDLQ� ZLWKLQ� WKH� VWHDG\�VWDWH�
RSHUDWLQJ�EDQG�ZLWKLQ�����VHFRQG��

�� 6WHDG\�6WDWH� )UHTXHQF\� 2SHUDWLRQDO� %DQGZLGWK�� � 3OXV� RU� PLQXV� ����� SHUFHQW� RI� UDWHG�
IUHTXHQF\�IURP�QR�ORDG�WR�IXOO�ORDG��

�� 6WHDG\�6WDWH�)UHTXHQF\�6WDELOLW\���:KHQ�V\VWHP�LV�RSHUDWLQJ�DW�DQ\�FRQVWDQW�ORDG�ZLWKLQ�
WKH� UDWHG� ORDG�� WKHUH� VKDOO� EH� QR� UDQGRP� VSHHG� YDULDWLRQV� RXWVLGH� WKH� VWHDG\�VWDWH�
RSHUDWLRQDO�EDQG�DQG�QR�KXQWLQJ�RU�VXUJLQJ�RI�VSHHG��

�� 7UDQVLHQW� )UHTXHQF\� 3HUIRUPDQFH�� � /HVV� WKDQ� ��+]� YDULDWLRQ� IRU� ��� SHUFHQW� VWHS�ORDG�
LQFUHDVH� RU� GHFUHDVH�� � )UHTXHQF\� VKDOO� UHFRYHU� DQG� UHPDLQ� ZLWKLQ� WKH� VWHDG\�VWDWH�
RSHUDWLQJ�EDQG�ZLWKLQ�WKUHH�VHFRQGV��

�� 2XWSXW� :DYHIRUP�� � $W� QR� ORDG�� KDUPRQLF� FRQWHQW� PHDVXUHG� OLQH� WR� QHXWUDO� VKDOO� QRW�
H[FHHG� �� SHUFHQW� WRWDO� ZLWK� QR� VORW� ULSSOH�� � 7HOHSKRQH� LQIOXHQFH� IDFWRU�� GHWHUPLQHG�
DFFRUGLQJ�WR�1(0$�0*����VKDOO�QRW�H[FHHG����SHUFHQW��

�� 6XVWDLQHG� 6KRUW�&LUFXLW� &XUUHQW�� � )RU� D� ��SKDVH�� EROWHG� VKRUW� FLUFXLW� DW� V\VWHP� RXWSXW�
WHUPLQDOV��V\VWHP�VKDOO�VXSSO\�D�PLQLPXP�RI�����SHUFHQW�RI�UDWHG�IXOO�ORDG�FXUUHQW�IRU�QRW�
OHVV� WKDQ���� VHFRQGV� DQG� WKHQ�FOHDU� WKH� IDXOW� DXWRPDWLFDOO\��ZLWKRXW�GDPDJH� WR�ZLQGLQJ�
LQVXODWLRQ�RU�RWKHU�JHQHUDWRU�V\VWHP�FRPSRQHQWV��

�� ([FLWDWLRQ� 6\VWHP�� � 3HUIRUPDQFH� VKDOO� EH� XQDIIHFWHG� E\� YROWDJH� GLVWRUWLRQ� FDXVHG� E\�
QRQOLQHDU�ORDG��

D� 3URYLGH�SHUPDQHQW�PDJQHW�H[FLWDWLRQ�IRU�SRZHU�VRXUFH�WR�YROWDJH�UHJXODWRU��

��� 6WDUW�7LPH���&RPSO\�ZLWK�1)3$������7\SH�����V\VWHP�UHTXLUHPHQWV��

��� (1*,1(�

$� )XHO���1DWXUDO�JDV��

%� 5DWHG�(QJLQH�6SHHG��������USP��

&� 0D[LPXP�3LVWRQ�6SHHG�IRU�)RXU�&\FOH�(QJLQHV��������ISP�������P�V���

'� /XEULFDWLRQ�6\VWHP���7KH�IROORZLQJ�LWHPV�DUH�PRXQWHG�RQ�HQJLQH�RU�VNLG��

�� )LOWHU�DQG�6WUDLQHU�� �5DWHG�WR�UHPRYH����SHUFHQW�RI�SDUWLFOHV���PLFURPHWHUV�DQG�VPDOOHU�
ZKLOH�SDVVLQJ�IXOO�IORZ��

�� 7KHUPRVWDWLF� &RQWURO� 9DOYH�� � &RQWURO� IORZ� LQ� V\VWHP� WR� PDLQWDLQ� RSWLPXP� RLO�
WHPSHUDWXUH���8QLW�VKDOO�EH�FDSDEOH�RI�IXOO�IORZ�DQG�LV�GHVLJQHG�WR�EH�IDLO�VDIH��

�� &UDQNFDVH� 'UDLQ�� � $UUDQJHG� IRU� FRPSOHWH� JUDYLW\� GUDLQDJH� WR� DQ� HDVLO\� UHPRYDEOH�
FRQWDLQHU� ZLWK� QR� GLVDVVHPEO\� DQG� ZLWKRXW� XVH� RI� SXPSV�� VLSKRQV�� VSHFLDO� WRROV�� RU�
DSSOLDQFHV��

(� (QJLQH�)XHO�6\VWHP��

�� 0DLQ�)XHO�3XPS���0RXQWHG�RQ�HQJLQH���3XPS�HQVXUHV�DGHTXDWH�SULPDU\�IXHO�IORZ�XQGHU�
VWDUWLQJ�DQG�ORDG�FRQGLWLRQV��

�� 5HOLHI�%\SDVV� 9DOYH�� � $XWRPDWLFDOO\� UHJXODWHV� SUHVVXUH� LQ� IXHO� OLQH� DQG� UHWXUQV� H[FHVV�
IXHO�WR�VRXUFH��
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)� &RRODQW� -DFNHW� +HDWHU�� � (OHFWULF�LPPHUVLRQ� W\SH�� IDFWRU\� LQVWDOOHG� LQ� FRRODQW� MDFNHW� V\VWHP���
&RPSO\�ZLWK�1)3$�����UHTXLUHPHQWV�IRU�/HYHO���HTXLSPHQW�IRU�KHDWHU�FDSDFLW\��

*� *RYHUQRU���$GMXVWDEOH�LVRFKURQRXV��ZLWK�VSHHG�VHQVLQJ��

+� &RROLQJ� 6\VWHP�� � &ORVHG� ORRS�� OLTXLG� FRROHG�� ZLWK� UDGLDWRU� IDFWRU\� PRXQWHG� RQ� HQJLQH�
JHQHUDWRU�VHW�PRXQWLQJ�IUDPH�DQG�LQWHJUDO�HQJLQH�GULYHQ�FRRODQW�SXPS��

�� &RRODQW���6ROXWLRQ�RI����SHUFHQW�HWK\OHQH�JO\FRO�EDVHG�DQWLIUHH]H�DQG����SHUFHQW�ZDWHU��
ZLWK�DQWLFRUURVLRQ�DGGLWLYHV�DV�UHFRPPHQGHG�E\�HQJLQH�PDQXIDFWXUHU��

�� 6L]H�RI�5DGLDWRU���$GHTXDWH�WR�FRQWDLQ�H[SDQVLRQ�RI�WRWDO�V\VWHP�FRRODQW�IURP�FROG�VWDUW�
WR�����SHUFHQW�ORDG�FRQGLWLRQ��

�� ([SDQVLRQ� 7DQN�� � &RQVWUXFWHG� RI� ZHOGHG� VWHHO� SODWH� DQG� UDWHG� WR� ZLWKVWDQG�PD[LPXP�
FORVHG�ORRS�FRRODQW�V\VWHP�SUHVVXUH�IRU�HQJLQH�XVHG���(TXLS�ZLWK�JDJH�JODVV�DQG�SHWFRFN��

�� 7HPSHUDWXUH�&RQWURO���6HOI�FRQWDLQHG��WKHUPRVWDWLF�FRQWURO�YDOYH�PRGXODWHV�FRRODQW�IORZ�
DXWRPDWLFDOO\� WR� PDLQWDLQ� RSWLPXP� FRQVWDQW� FRRODQW� WHPSHUDWXUH� DV� UHFRPPHQGHG� E\�
HQJLQH�PDQXIDFWXUHU��

�� &RRODQW� +RVH�� � )OH[LEOH� DVVHPEO\� ZLWK� LQVLGH� VXUIDFH� RI� QRQSRURXV� UXEEHU� DQG� RXWHU�
FRYHULQJ�RI�DJLQJ���XOWUDYLROHW���DQG�DEUDVLRQ�UHVLVWDQW�IDEULF��

D� 5DWLQJ������SVLJ������N3D��PD[LPXP�ZRUNLQJ�SUHVVXUH�ZLWK�FRRODQW�DW�����GHJ�)�
����GHJ�&���DQG�QRQFROODSVLEOH�XQGHU�YDFXXP��

E� (QG� )LWWLQJV�� � )ODQJHV� RU� VWHHO� SLSH� QLSSOHV� ZLWK� FODPSV� WR� VXLW� SLSLQJ� DQG�
HTXLSPHQW�FRQQHFWLRQV��

,� 0XIIOHU�6LOHQFHU�� � &ULWLFDO� W\SH�� VL]HG� DV� UHFRPPHQGHG� E\� HQJLQH�PDQXIDFWXUHU� DQG� VHOHFWHG�
ZLWK� H[KDXVW� SLSLQJ� V\VWHP� WR� QRW� H[FHHG� HQJLQH� PDQXIDFWXUHU
V� HQJLQH� EDFNSUHVVXUH�
UHTXLUHPHQWV��

�� 0LQLPXP�VRXQG�DWWHQXDWLRQ�RI����G%�DW�����+]��
�� 6RXQG� OHYHO� PHDVXUHG� DW� D� GLVWDQFH� RI� ��� IHHW� ���P�� IURP� H[KDXVW� GLVFKDUJH� DIWHU�

LQVWDOODWLRQ�LV�FRPSOHWH�VKDOO�EH����G%$�RU�OHVV��

-� 0XIIOHU�6LOHQFHU���5HVLGHQWLDO�W\SH��VL]HG�DV�UHFRPPHQGHG�E\�HQJLQH�PDQXIDFWXUHU�DQG�VHOHFWHG�
ZLWK� H[KDXVW� SLSLQJ� V\VWHP� WR� QRW� H[FHHG� HQJLQH� PDQXIDFWXUHU
V� HQJLQH� EDFNSUHVVXUH�
UHTXLUHPHQWV��

�� 0LQLPXP�VRXQG�DWWHQXDWLRQ�RI����G%�DW�����+]��
�� 6RXQG� OHYHO� PHDVXUHG� DW� D� GLVWDQFH� RI� ��� IHHW� ���P�� IURP� H[KDXVW� GLVFKDUJH� DIWHU�

LQVWDOODWLRQ�LV�FRPSOHWH�VKDOO�EH����G%$�RU�OHVV��

.� $LU�,QWDNH�)LOWHU���>+HDY\�GXW\��HQJLQH�PRXQWHG�DLU�FOHDQHU�ZLWK�UHSODFHDEOH�GU\�ILOWHU�HOHPHQW�
DQG��EORFNHG�ILOWHU��LQGLFDWRU��

/� 6WDUWLQJ�6\VWHP�����9�HOHFWULF��ZLWK�QHJDWLYH�JURXQG��

�� &RPSRQHQWV���6L]HG�VR�WKH\�ZLOO�QRW�EH�GDPDJHG�GXULQJ�D�IXOO�HQJLQH�FUDQNLQJ�F\FOH�ZLWK�
DPELHQW�WHPSHUDWXUH�DW�PD[LPXP�VSHFLILHG�LQ�3DUW����3URMHFW�&RQGLWLRQV��$UWLFOH��

�� &UDQNLQJ�0RWRU�� �+HDY\�GXW\�XQLW� WKDW� DXWRPDWLFDOO\�HQJDJHV� DQG� UHOHDVHV� IURP�HQJLQH�
IO\ZKHHO�ZLWKRXW�ELQGLQJ��

�� &UDQNLQJ�&\FOH��$V�UHTXLUHG�E\�1)3$�����IRU�V\VWHP�OHYHO�VSHFLILHG��
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�� %DWWHU\���$GHTXDWH�FDSDFLW\�ZLWKLQ�DPELHQW�WHPSHUDWXUH�UDQJH�VSHFLILHG�LQ�3DUW����3URMHFW�
&RQGLWLRQV��$UWLFOH�WR�SURYLGH�VSHFLILHG�FUDQNLQJ�F\FOH�DW�OHDVW�WZLFH�ZLWKRXW�UHFKDUJLQJ��

�� %DWWHU\�&DEOH���6L]H�DV�UHFRPPHQGHG�E\�HQJLQH�PDQXIDFWXUHU�IRU�FDEOH�OHQJWK�LQGLFDWHG���
,QFOXGH�UHTXLUHG�LQWHUFRQQHFWLQJ�FRQGXFWRUV�DQG�FRQQHFWLRQ�DFFHVVRULHV��

�� %DWWHU\�&RPSDUWPHQW���)DFWRU\�IDEULFDWHG�RI�PHWDO�ZLWK�DFLG�UHVLVWDQW�ILQLVK�DQG�WKHUPDO�
LQVXODWLRQ���7KHUPRVWDWLFDOO\�FRQWUROOHG�KHDWHU�VKDOO�EH�DUUDQJHG�WR�PDLQWDLQ�EDWWHU\�DERYH�
��� GHJ�&� UHJDUGOHVV� RI� H[WHUQDO� DPELHQW� WHPSHUDWXUH� ZLWKLQ� UDQJH� VSHFLILHG� LQ� 3DUW���
�3URMHFW�&RQGLWLRQV��$UWLFOH���,QFOXGH�DFFHVVRULHV�UHTXLUHG�WR�VXSSRUW�DQG�IDVWHQ�EDWWHULHV�
LQ�SODFH��

�� %DWWHU\�&KDUJLQJ� $OWHUQDWRU�� � )DFWRU\� PRXQWHG� RQ� HQJLQH� ZLWK� VROLG�VWDWH� YROWDJH�
UHJXODWLRQ�DQG����$�PLQLPXP�FRQWLQXRXV�UDWLQJ��

�� %DWWHU\�&KDUJHU�� �&XUUHQW�OLPLWLQJ�� DXWRPDWLF�HTXDOL]LQJ� DQG� IORDW�FKDUJLQJ� W\SH�� �8QLW�
VKDOO�FRPSO\�ZLWK�8/������DQG�LQFOXGH�WKH�IROORZLQJ�IHDWXUHV��

D� 2SHUDWLRQ���(TXDOL]LQJ�FKDUJLQJ�UDWH�RI����$�VKDOO�EH�LQLWLDWHG�DXWRPDWLFDOO\�DIWHU�
EDWWHU\�KDV�ORVW�FKDUJH�XQWLO�DQ�DGMXVWDEOH�HTXDOL]LQJ�YROWDJH�LV�DFKLHYHG�DW�EDWWHU\�
WHUPLQDOV�� � 8QLW� VKDOO� WKHQ� EH� DXWRPDWLFDOO\� VZLWFKHG� WR� D� ORZHU� IORDW�FKDUJLQJ�
PRGH�DQG�VKDOO�FRQWLQXH�WR�RSHUDWH�LQ�WKDW�PRGH�XQWLO�EDWWHU\�LV�GLVFKDUJHG�DJDLQ��

E� $XWRPDWLF� 7HPSHUDWXUH� &RPSHQVDWLRQ�� � $GMXVW� IORDW� DQG� HTXDOL]H� YROWDJHV� IRU�
YDULDWLRQV�LQ�DPELHQW�WHPSHUDWXUH�IURP�PLQXV����GHJ�&�WR�SOXV����GHJ�&�WR�SUHYHQW�
RYHUFKDUJLQJ�DW�KLJK�WHPSHUDWXUHV�DQG�XQGHUFKDUJLQJ�DW�ORZ�WHPSHUDWXUHV��

F� $XWRPDWLF� 9ROWDJH� 5HJXODWLRQ�� � 0DLQWDLQ� FRQVWDQW� RXWSXW� YROWDJH� UHJDUGOHVV� RI�
LQSXW�YROWDJH�YDULDWLRQV�XS�WR�SOXV�RU�PLQXV����SHUFHQW��

G� $PPHWHU�DQG�9ROWPHWHU���)OXVK�PRXQWHG�LQ�GRRU���0HWHUV�VKDOO� LQGLFDWH�FKDUJLQJ�
UDWHV��

H� 6DIHW\� )XQFWLRQV�� � 6HQVH� DEQRUPDOO\� ORZ� EDWWHU\� YROWDJH� DQG� FORVH� FRQWDFWV�
SURYLGLQJ� ORZ�EDWWHU\�YROWDJH� LQGLFDWLRQ�RQ�FRQWURO�DQG�PRQLWRULQJ�SDQHO�� �6HQVH�
KLJK�EDWWHU\�YROWDJH� DQG� ORVV�RI� DF� LQSXW�RU�GF�RXWSXW�RI�EDWWHU\� FKDUJHU�� �(LWKHU�
FRQGLWLRQ�VKDOO�FORVH�FRQWDFWV�WKDW�SURYLGH�D�EDWWHU\�FKDUJHU�PDOIXQFWLRQ�LQGLFDWLRQ�
DW�V\VWHP�FRQWURO�DQG�PRQLWRULQJ�SDQHO��

I� (QFORVXUH�DQG�0RXQWLQJ���1(0$������7\SH����ZDOO�PRXQWHG�FDELQHW��

��� &21752/�$1'�021,725,1*�

$� $XWRPDWLF�6WDUWLQJ�6\VWHP�6HTXHQFH�RI�2SHUDWLRQ���:KHQ�PRGH�VHOHFWRU�VZLWFK�RQ�WKH�FRQWURO�
DQG� PRQLWRULQJ� SDQHO� LV� LQ� WKH� DXWRPDWLF� SRVLWLRQ�� UHPRWH�FRQWURO� FRQWDFWV� LQ� RQH� RU� PRUH�
VHSDUDWH�DXWRPDWLF�WUDQVIHU�VZLWFKHV�LQLWLDWH�VWDUWLQJ�DQG�VWRSSLQJ�RI�JHQHUDWRU�VHW���:KHQ�PRGH�
VHOHFWRU� VZLWFK� LV� VZLWFKHG� WR� WKH�RQ� SRVLWLRQ��JHQHUDWRU� VHW� VWDUWV�� � 7KH� RII� SRVLWLRQ� RI� VDPH�
VZLWFK� LQLWLDWHV� JHQHUDWRU�VHW� VKXWGRZQ�� �:KHQ� JHQHUDWRU� VHW� LV� UXQQLQJ�� VSHFLILHG� V\VWHP� RU�
HTXLSPHQW�IDLOXUHV�RU�GHUDQJHPHQWV�DXWRPDWLFDOO\�VKXW�GRZQ�JHQHUDWRU�VHW�DQG� LQLWLDWH�DODUPV���
2SHUDWLRQ�RI�D�UHPRWH�HPHUJHQF\�VWRS�VZLWFK�DOVR�VKXWV�GRZQ�JHQHUDWRU�VHW��

%� 0DQXDO� 6WDUWLQJ� 6\VWHP� 6HTXHQFH� RI� 2SHUDWLRQ�� � 6ZLWFKLQJ� RQ�RII� VZLWFK� RQ� WKH� JHQHUDWRU�
FRQWURO�SDQHO� WR� WKH�RQ�SRVLWLRQ�VWDUWV�JHQHUDWRU�VHW�� �7KH�RII�SRVLWLRQ�RI�VDPH�VZLWFK� LQLWLDWHV�
JHQHUDWRU�VHW�VKXWGRZQ���:KHQ�JHQHUDWRU�VHW�LV�UXQQLQJ��VSHFLILHG�V\VWHP�RU�HTXLSPHQW�IDLOXUHV�
RU� GHUDQJHPHQWV� DXWRPDWLFDOO\� VKXW� GRZQ� JHQHUDWRU� VHW� DQG� LQLWLDWH� DODUPV�� � 2SHUDWLRQ� RI� D�
UHPRWH�HPHUJHQF\�VWRS�VZLWFK�DOVR�VKXWV�GRZQ�JHQHUDWRU�VHW��
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&� &RQILJXUDWLRQ���2SHUDWLQJ�DQG�VDIHW\�LQGLFDWLRQV��SURWHFWLYH�GHYLFHV��EDVLF�V\VWHP�FRQWUROV��DQG�
HQJLQH� JDJHV� VKDOO� EH� JURXSHG� LQ� D� FRPPRQ� FRQWURO� DQG� PRQLWRULQJ� SDQHO� PRXQWHG� RQ� WKH�
JHQHUDWRU�VHW���0RXQWLQJ�PHWKRG�VKDOO�LVRODWH�WKH�FRQWURO�SDQHO�IURP�JHQHUDWRU�VHW�YLEUDWLRQ��

'� &RQILJXUDWLRQ���2SHUDWLQJ�DQG�VDIHW\�LQGLFDWLRQV��SURWHFWLYH�GHYLFHV��EDVLF�V\VWHP�FRQWUROV��DQG�
HQJLQH�JDJHV�VKDOO�EH�JURXSHG�LQ�D�FRPPRQ�ZDOO�PRXQWHG�FRQWURO�DQG�PRQLWRULQJ�SDQHO��

(� &RQILJXUDWLRQ�� � 2SHUDWLQJ� DQG� VDIHW\� LQGLFDWLRQV�� SURWHFWLYH� GHYLFHV�� EDVLF� V\VWHP� FRQWUROV��
HQJLQH�JDJHV��LQVWUXPHQW�WUDQVIRUPHUV��JHQHUDWRU�GLVFRQQHFW�VZLWFK�RU�FLUFXLW�EUHDNHU��DQG�RWKHU�
LQGLFDWHG�FRPSRQHQWV�VKDOO�EH�JURXSHG�LQ�D�FRPELQDWLRQ�FRQWURO�DQG�SRZHU�SDQHO���&RQWURO�DQG�
PRQLWRULQJ� VHFWLRQ� RI� SDQHO� VKDOO� EH� LVRODWHG� IURP� SRZHU� VHFWLRQV� E\� VWHHO� EDUULHUV�� � 3DQHO�
IHDWXUHV�VKDOO�LQFOXGH�WKH�IROORZLQJ��

�� :DOO�0RXQWLQJ�&DELQHW�&RQVWUXFWLRQ�� �5LJLG�� VHOI�VXSSRUWLQJ� VWHHO�XQLW� FRPSO\LQJ�ZLWK�
1(0$�,&6���� � 3RZHU� EXV� VKDOO� EH� FRSSHU�� � %XV�� EXV� VXSSRUWV�� FRQWURO� ZLULQJ�� DQG�
WHPSHUDWXUH�ULVH�VKDOO�FRPSO\�ZLWK�8/������

�� 6ZLWFKERDUG� &RQVWUXFWLRQ�� � )UHHVWDQGLQJ� XQLW� FRPSO\LQJ� ZLWK� 'LYLVLRQ���� 6HFWLRQ�
�6ZLWFKERDUGV���

�� 6ZLWFKJHDU�&RQVWUXFWLRQ�� �)UHHVWDQGLQJ�XQLW�FRPSO\LQJ�ZLWK�'LYLVLRQ����6HFWLRQ��/RZ�
9ROWDJH�6ZLWFKJHDU���

�� &XUUHQW�DQG�3RWHQWLDO�7UDQVIRUPHUV���,QVWUXPHQW�DFFXUDF\�FODVV��

)� ,QGLFDWLQJ�DQG�3URWHFWLYH�'HYLFHV�DQG�&RQWUROV���$V�UHTXLUHG�E\�1)3$�����IRU�/HYHO���V\VWHP��
DQG�WKH�IROORZLQJ��

�� $&�YROWPHWHU��
�� $&�DPPHWHU��
�� $&�IUHTXHQF\�PHWHU��
�� '&�YROWPHWHU��DOWHUQDWRU�EDWWHU\�FKDUJLQJ���
�� (QJLQH�FRRODQW�WHPSHUDWXUH�JDJH��
�� (QJLQH�OXEULFDWLQJ�RLO�SUHVVXUH�JDJH��
�� 5XQQLQJ�WLPH�PHWHU��
�� $PPHWHU�YROWPHWHU��SKDVH�VHOHFWRU�VZLWFK�HV���
�� *HQHUDWRU�YROWDJH�DGMXVWLQJ�UKHRVWDW��
��� )XHO�WDQN�GHUDQJHPHQW�DODUP��
��� )XHO�WDQN�KLJK�OHYHO�VKXWGRZQ�RI�IXHO�VXSSO\�DODUP��
��� *HQHUDWRU�RYHUORDG��

*� ,QGLFDWLQJ�DQG�3URWHFWLYH�'HYLFHV�DQG�&RQWUROV��

�� $&�YROWPHWHU��
�� $&�DPPHWHU��
�� $&�IUHTXHQF\�PHWHU��
�� '&�YROWPHWHU��DOWHUQDWRU�EDWWHU\�FKDUJLQJ���
�� (QJLQH�FRRODQW�WHPSHUDWXUH�JDJH��
�� (QJLQH�OXEULFDWLQJ�RLO�SUHVVXUH�JDJH��
�� 5XQQLQJ�WLPH�PHWHU��
�� $PPHWHU�YROWPHWHU��SKDVH�VHOHFWRU�VZLWFK�HV���
�� *HQHUDWRU�YROWDJH�DGMXVWLQJ�UKHRVWDW��
��� 6WDUW�VWRS�VZLWFK��
��� 2YHUVSHHG�VKXWGRZQ�GHYLFH��
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��� &RRODQW�KLJK�WHPSHUDWXUH�VKXWGRZQ�GHYLFH��
��� &RRODQW�ORZ�OHYHO�VKXWGRZQ�GHYLFH��
��� 2LO�ORZ�SUHVVXUH�VKXWGRZQ�GHYLFH��
��� )XHO�WDQN�GHUDQJHPHQW�DODUP��
��� )XHO�WDQN�KLJK�OHYHO�VKXWGRZQ�RI�IXHO�VXSSO\�DODUP��
��� *HQHUDWRU�RYHUORDG��

+� 6XSSRUWLQJ�,WHPV���,QFOXGH�VHQVRUV��WUDQVGXFHUV��WHUPLQDOV��UHOD\V��DQG�RWKHU�GHYLFHV�DQG�LQFOXGH�
ZLULQJ�UHTXLUHG�WR�VXSSRUW�VSHFLILHG�LWHPV���/RFDWH�VHQVRUV�DQG�RWKHU�VXSSRUWLQJ�LWHPV�RQ�HQJLQH�
RU�JHQHUDWRU��XQOHVV�RWKHUZLVH�LQGLFDWHG��

,� &RQQHFWLRQ�WR�'DWD�/LQN���$�VHSDUDWH�WHUPLQDO�EORFN��IDFWRU\�ZLUHG�WR�)RUP�&�GU\�FRQWDFWV��IRU�
HDFK� DODUP� DQG� VWDWXV� LQGLFDWLRQ� LV� UHVHUYHG� IRU� FRQQHFWLRQV� IRU� GDWD�OLQN� WUDQVPLVVLRQ� RI�
LQGLFDWLRQV� WR� UHPRWH� GDWD� WHUPLQDOV�� � 'DWD� V\VWHP� FRQQHFWLRQV� WR� WHUPLQDOV� DUH� FRYHUHG� LQ�
'LYLVLRQ����6HFWLRQ��(OHFWULFDO�3RZHU�0RQLWRULQJ�DQG�&RQWURO���

-� &RPPRQ�5HPRWH�$XGLEOH�$ODUP���&RPSO\�ZLWK�1)3$�����UHTXLUHPHQWV�IRU�/HYHO���V\VWHPV���
,QFOXGH�QHFHVVDU\�FRQWDFWV�DQG�WHUPLQDOV�LQ�FRQWURO�DQG�PRQLWRULQJ�SDQHO��

�� 2YHUFUDQN�VKXWGRZQ��
�� &RRODQW�ORZ�WHPSHUDWXUH�DODUP��
�� &RQWURO�VZLWFK�QRW�LQ�DXWR�SRVLWLRQ��
�� %DWWHU\�FKDUJHU�PDOIXQFWLRQ�DODUP��
�� %DWWHU\�ORZ�YROWDJH�DODUP��

.� &RPPRQ�5HPRWH�$XGLEOH�$ODUP�� �6LJQDO� WKH� RFFXUUHQFH� RI� DQ\� HYHQWV� OLVWHG� EHORZ�ZLWKRXW�
GLIIHUHQWLDWLQJ� EHWZHHQ� HYHQW� W\SHV�� � &RQQHFW� VR� WKDW� DIWHU� DQ� DODUP� LV� VLOHQFHG�� FOHDULQJ� RI�
LQLWLDWLQJ�FRQGLWLRQ�ZLOO�UHDFWLYDWH�DODUP�XQWLO�VLOHQFLQJ�VZLWFK�LV�UHVHW��

�� (QJLQH�KLJK�WHPSHUDWXUH�VKXWGRZQ��
�� /XEH�RLO��ORZ�SUHVVXUH�VKXWGRZQ��
�� 2YHUVSHHG�VKXWGRZQ��
�� 5HPRWH�HPHUJHQF\�VWRS�VKXWGRZQ��
�� (QJLQH�KLJK�WHPSHUDWXUH�SUHDODUP��
�� /XEH�RLO��ORZ�SUHVVXUH�SUHDODUP��
�� )XHO�WDQN��ORZ�IXHO�OHYHO��
�� /RZ�FRRODQW�OHYHO��

/� 5HPRWH� $ODUP� $QQXQFLDWRU�� � &RPSO\� ZLWK� 1)3$����� � $Q� /('� ODEHOHG� ZLWK� SURSHU� DODUP�
FRQGLWLRQV� VKDOO� LGHQWLI\� HDFK� DODUP� HYHQW� DQG� D� FRPPRQ� DXGLEOH� VLJQDO� VKDOO� VRXQG� IRU� HDFK�
DODUP�FRQGLWLRQ�� �6LOHQFLQJ�VZLWFK� LQ� IDFH�RI�SDQHO� VKDOO� VLOHQFH� VLJQDO�ZLWKRXW� DOWHULQJ�YLVXDO�
LQGLFDWLRQ�� � &RQQHFW� VR� WKDW� DIWHU� DQ� DODUP� LV� VLOHQFHG�� FOHDULQJ� RI� LQLWLDWLQJ� FRQGLWLRQ� ZLOO�
UHDFWLYDWH� DODUP� XQWLO� VLOHQFLQJ� VZLWFK� LV� UHVHW�� � &DELQHW� DQG� IDFHSODWH� DUH� VXUIDFH�� RU� IOXVK�
PRXQWLQJ�W\SH�WR�VXLW�PRXQWLQJ�FRQGLWLRQV�LQGLFDWHG��

0� 5HPRWH�(PHUJHQF\�6WRS�6ZLWFK���)OXVK��ZDOO�PRXQWHG��XQOHVV�RWKHUZLVH�LQGLFDWHG��DQG�ODEHOHG���
3XVK�EXWWRQ�VKDOO�EH�SURWHFWHG�IURP�DFFLGHQWDO�RSHUDWLRQ��
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��� *(1(5$725�29(5&855(17�$1'�)$8/7�3527(&7,21�

$� *HQHUDWRU�&LUFXLW�%UHDNHU���$�JHQHUDWRU�PRXQWHG�PDLQ�OLQH�FLUFXLW�EUHDNHU�VKDOO�EH�SURYLGHG��,W�
VKDOO� RSHUDWH� ERWK�PDQXDOO\� IRU� QRUPDO� VZLWFKLQJ� IXQFWLRQ� DQG� DXWRPDWLFDOO\� GXULQJ� RYHUORDG�
DQG� VKRUW� FLUFXLW� FRQGLWLRQV�� DQG� VKDOO� EH� DUUDQJHG� IRU� HDV\� LQVWDOODWLRQ� RI� E\�SDVV� MXPSHU��
3URYLGH�DX[LOLDU\�FRQWDFWV�LQ�EUHDNHU�WR�FORVH�DQG�HQHUJL]H�DODUP�ZKHQ�EUHDNHU�FRQWDFWV�RSHQ���

%� *HQHUDWRU�'LVFRQQHFW�6ZLWFK���0ROGHG�FDVH�W\SH������SHUFHQW�UDWHG��

�� 5DWLQJ���0DWFKHG�WR�JHQHUDWRU�RXWSXW�UDWLQJ��
�� 6KXQW�7ULS�� �&RQQHFWHG� WR� WULS�VZLWFK�ZKHQ�VLJQDOHG�E\�JHQHUDWRU�SURWHFWRU�RU�E\�RWKHU�

SURWHFWLYH�GHYLFHV��

&� *HQHUDWRU� 3URWHFWRU�� � 0LFURSURFHVVRU�EDVHG� XQLW� VKDOO� FRQWLQXRXVO\� PRQLWRU� FXUUHQW� OHYHO� LQ�
HDFK�SKDVH�RI�JHQHUDWRU�RXWSXW�� LQWHJUDWH�JHQHUDWRU�KHDWLQJ�HIIHFW�RYHU� WLPH��DQG�SUHGLFW�ZKHQ�
WKHUPDO� GDPDJH� RI� DOWHUQDWRU� ZLOO� RFFXU�� � :KHQ� VLJQDOHG� E\� JHQHUDWRU� SURWHFWRU� RU� RWKHU�
JHQHUDWRU�VHW� SURWHFWLYH� GHYLFHV�� D� VKXQW�WULS� GHYLFH� LQ� WKH� JHQHUDWRU� GLVFRQQHFW� VZLWFK� VKDOO�
RSHQ� WKH� VZLWFK� WR� GLVFRQQHFW� WKH� JHQHUDWRU� IURP� ORDG� FLUFXLWV�� � 3URWHFWRU� VKDOO� SHUIRUP� WKH�
IROORZLQJ�IXQFWLRQV��

�� ,QLWLDWHV� D� JHQHUDWRU� RYHUORDG� DODUP� ZKHQ� JHQHUDWRU� KDV� RSHUDWHG� DW� DQ� RYHUORDG�
HTXLYDOHQW� WR�����SHUFHQW�RI� IXOO�UDWHG� ORDG�IRU����VHFRQGV��� ,QGLFDWLRQ�IRU� WKLV�DODUP�LV�
LQWHJUDWHG�ZLWK�RWKHU�JHQHUDWRU�VHW�PDOIXQFWLRQ�DODUPV��

�� 8QGHU�VLQJOH�RU� WKUHH�SKDVH�IDXOW�FRQGLWLRQV�� UHJXODWHV�JHQHUDWRU� WR�����SHUFHQW�RI� UDWHG�
IXOO�ORDG�FXUUHQW�IRU�XS�WR����VHFRQGV��

�� $V�RYHUFXUUHQW�KHDWLQJ�HIIHFW�RQ� WKH�JHQHUDWRU� DSSURDFKHV� WKH� WKHUPDO�GDPDJH�SRLQW�RI�
WKH� XQLW�� SURWHFWRU� VZLWFKHV� WKH� H[FLWDWLRQ� V\VWHP� RII�� RSHQV� WKH� JHQHUDWRU� GLVFRQQHFW�
GHYLFH��DQG�VKXWV�GRZQ�WKH�JHQHUDWRU�VHW��

�� 6HQVHV� FOHDULQJ� RI� D� IDXOW� E\� RWKHU� RYHUFXUUHQW� GHYLFHV� DQG� FRQWUROV� UHFRYHU\� RI� UDWHG�
YROWDJH�WR�DYRLG�RYHUVKRRW��

��� *(1(5$725��(;&,7(5��$1'�92/7$*(�5(*8/$725�

$� &RPSO\�ZLWK�1(0$�0*����

%� 'ULYH�� � *HQHUDWRU� VKDIW� VKDOO� EH� GLUHFWO\� FRQQHFWHG� WR� HQJLQH� VKDIW�� � ([FLWHU� VKDOO� EH� URWDWHG�
LQWHJUDOO\�ZLWK�JHQHUDWRU�URWRU��

&� (OHFWULFDO�,QVXODWLRQ���&ODVV�)��

'� 6WDWRU�:LQGLQJ� /HDGV�� � %URXJKW� RXW� WR� WHUPLQDO� ER[� WR� SHUPLW� IXWXUH� UHFRQQHFWLRQ� IRU� RWKHU�
YROWDJHV�LI�UHTXLUHG��

(� &RQVWUXFWLRQ� VKDOO� SUHYHQW�PHFKDQLFDO�� HOHFWULFDO�� DQG� WKHUPDO� GDPDJH� GXH� WR� YLEUDWLRQ�� RYHU�
VSHHG�XS�WR�����SHUFHQW�RI�UDWLQJ��DQG�KHDW�GXULQJ�RSHUDWLRQ�DW�����SHUFHQW�RI�UDWHG�FDSDFLW\��

)� (QFORVXUH���'ULS�SURRI��

*� ,QVWUXPHQW�7UDQVIRUPHUV���0RXQWHG�ZLWKLQ�JHQHUDWRU�HQFORVXUH��
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+� 9ROWDJH�5HJXODWRU���6ROLG�VWDWH�W\SH��VHSDUDWH�IURP�H[FLWHU��SURYLGLQJ�SHUIRUPDQFH�DV�VSHFLILHG��

�� $GMXVWLQJ�UKHRVWDW�RQ�FRQWURO�DQG�PRQLWRULQJ�SDQHO�VKDOO�SURYLGH�SOXV�RU�PLQXV���SHUFHQW�
DGMXVWPHQW�RI�RXWSXW�YROWDJH�RSHUDWLQJ�EDQG��

,� 6WULS�+HDWHU���7KHUPRVWDWLFDOO\�FRQWUROOHG�XQLW�DUUDQJHG�WR�PDLQWDLQ�VWDWRU�ZLQGLQJV�DERYH�GHZ�
SRLQW��

-� :LQGLQJV���7ZR�WKLUGV�SLWFK�VWDWRU�ZLQGLQJ�DQG�IXOO\�OLQNHG�DPRUWLVVHXU�ZLQGLQJ��

.� 6XE�WUDQVLHQW�5HDFWDQFH������SHUFHQW��PD[LPXP��

��� /2$'�%$1.�

$� 'HVFULSWLRQ���3HUPDQHQW��RXWGRRU��ZHDWKHUSURRI��UHPRWH�FRQWUROOHG��IRUFHG�DLU�FRROHG��UHVLVWLYH�
DQG�UHDFWLYH�XQLW�FDSDEOH�RI�SURYLGLQJ�D�EDODQFHG���SKDVH��GHOWD�FRQQHFWHG�ORDG�WR�JHQHUDWRU�VHW�
DW� ���� SHUFHQW� UDWHG�V\VWHP� FDSDFLW\�� DW� ��� � SHUFHQW� SRZHU� IDFWRU�� ODJJLQJ�� � 8QLW� PD\� EH�
FRPSRVHG�RI�VHSDUDWH�UHVLVWLYH�DQG�UHDFWLYH�ORDG�EDQNV�FRQWUROOHG�E\�D�FRPPRQ�FRQWURO�SDQHO���
8QLW� VKDOO� EH� FDSDEOH�RI� VHOHFWLYH� FRQWURO�RI� ORDG� LQ����SHUFHQW� VWHSV� DQG�ZLWK�PLQLPXP�VWHS�
FKDQJHV�RI�DSSUR[LPDWHO\���DQG����SHUFHQW�DYDLODEOH��

%� 5HVLVWLYH�/RDG�(OHPHQWV���&RUURVLRQ�UHVLVWDQW�FKURPLXP�DOOR\�ZLWK�FHUDPLF�DQG�VWHHO�VXSSRUWV���
(OHPHQWV�VKDOO�EH�GRXEOH�LQVXODWHG�DQG�GHVLJQHG�IRU�UHSHWLWLYH�RQ�RII�F\FOLQJ���(OHPHQWV�VKDOO�EH�
PRXQWHG�LQ�UHPRYDEOH�DOXPLQL]HG�VWHHO�KHDWHU�FDVHV��

&� 5HDFWLYH�/RDG�(OHPHQWV���(SR[\�HQFDSVXODWHG�UHDFWRU�FRLOV��

'� /RDG�%DQN�+HDW�'LVVLSDWLRQ�� � ,QWHJUDO� IDQ�ZLWK� WRWDOO\� HQFORVHG�PRWRU� VKDOO� SURYLGH�XQLIRUP�
FRROLQJ�DLUIORZ�WKURXJK�ORDG�HOHPHQWV���$LUIORZ�DQG�FRLO�RSHUDWLQJ�FXUUHQW�VKDOO�EH�VXFK�WKDW��DW�
PD[LPXP� ORDG�� ZLWK� DPELHQW� WHPSHUDWXUH� DW� WKH� XSSHU� HQG� RI� VSHFLILHG� UDQJH�� ORDG�EDQN�
HOHPHQWV� RSHUDWH� DW� QRW�PRUH� WKDQ� ��� SHUFHQW� RI�PD[LPXP� FRQWLQXRXV� WHPSHUDWXUH� UDWLQJ� RI�
UHVLVWDQFH�HOHPHQWV��

(� /RDG� (OHPHQW� 6ZLWFKLQJ�� � 5HPRWH�FRQWUROOHG� FRQWDFWRUV� VZLWFK� JURXSV� RI� ORDG� HOHPHQWV���
&RQWDFWRU�FRLOV�DUH�UDWHG�����9���&RQWDFWRUV�VKDOO�EH�ORFDWHG�LQ�D�VHSDUDWH�1(0$������7\SH��5�
HQFORVXUH� ZLWKLQ� ORDG�EDQN� HQFORVXUH�� DFFHVVLEOH� IURP� H[WHULRU� WKURXJK� KLQJHG� GRRUV� ZLWK�
WXPEOHU�ORFNV��

)� &RQWDFWRU� (QFORVXUHV�� � +HDWHG� E\� WKHUPRVWDWLFDOO\� FRQWUROOHG� VWULS� KHDWHUV� WR� SUHYHQW�
FRQGHQVDWLRQ��

*� /RDG�%DQN� (QFORVXUHV�� � 1(0$������ 7\SH��5�� FRPSO\LQJ� ZLWK� 1(0$�,&6���� � /RXYHUV� DW�
FRROLQJ�DLU� LQWDNH�DQG�GLVFKDUJH�RSHQLQJV�VKDOO�SUHYHQW�HQWU\�RI� UDLQ�DQG�VQRZ�� �2SHQLQJV�IRU�
DLUIORZ�VKDOO�EH�VFUHHQHG�ZLWK�����LQFK������PP���VTXDUH��JDOYDQL]HG�VWHHO�PHVK���5HDFWLYH�ORDG�
EDQN�VKDOO�LQFOXGH�DXWRPDWLF�VKXWWHUV�DW�DLU�LQWDNH�DQG�GLVFKDUJH��

+� 3URWHFWLYH� 'HYLFHV�� � 3RZHU� LQSXW� FLUFXLWV� WR� ORDG� EDQNV� VKDOO� EH� IXVHG�� DQG� IXVHV� VKDOO� EH�
VHOHFWHG�WR�FRRUGLQDWH�ZLWK�JHQHUDWRU�FLUFXLW�EUHDNHU���)XVH�EORFNV�VKDOO�EH�ORFDWHG�LQ�FRQWDFWRU�
HQFORVXUH���&RROLQJ�DLUIORZ�DQG�RYHUWHPSHUDWXUH�VHQVRUV�VKDOO�DXWRPDWLFDOO\�VKXW�GRZQ�DQG�ORFN�
RXW� ORDG� EDQN� XQWLO� PDQXDOO\� UHVHW�� � 6DIHW\� LQWHUORFNV� RQ� DFFHVV� SDQHOV� DQG� GRRUV� VKDOO�
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GLVFRQQHFW�ORDG�SRZHU��FRQWURO��DQG�KHDWHU�FLUFXLWV���)DQ�PRWRU�VKDOO�EH�VHSDUDWHO\�SURWHFWHG�E\�
RYHUORDG�DQG�VKRUW�FLUFXLW�GHYLFHV���6KRUW�FLUFXLW�GHYLFHV�VKDOO�EH�QRQLQWHUFKDQJHDEOH�IXVHV�ZLWK�
��������$�LQWHUUXSWLQJ�FDSDFLW\��

,� 5HPRWH�&RQWURO� 3DQHO�� � 6HSDUDWH� IURP� ORDG� EDQN� LQ� 1(0$������ 7\SH��� HQFORVXUH� ZLWK� D�
FRQWURO�SRZHU�VZLWFK�DQG�SLORW�OLJKW��DQG�VZLWFKHV�FRQWUROOLQJ�JURXSV�RI�ORDG�HOHPHQWV��

-� &RQWURO�6HTXHQFH���&RQWURO�SDQHO�PD\�EH�SUHVHW�IRU�DGMXVWDEOH�VLQJOH�VWHS�ORDGLQJ�RI�JHQHUDWRU�
GXULQJ�DXWRPDWLF�H[HUFLVLQJ��

��� 287'225�*(1(5$725�6(7�(1&/2685(�

$� 'HVFULSWLRQ�� �9DQGDO�UHVLVWDQW��ZHDWKHUSURRI�VWHHO�KRXVLQJ��ZLQG�UHVLVWDQW�XS� WR�����PSK������
NP�K����0XOWLSOH�SDQHOV�VKDOO�EH�ORFNDEOH�DQG�SURYLGH�DGHTXDWH�DFFHVV�WR�FRPSRQHQWV�UHTXLULQJ�
PDLQWHQDQFH���3DQHOV�VKDOO�EH�UHPRYDEOH�E\�RQH�SHUVRQ�ZLWKRXW�WRROV���,QVWUXPHQWV�DQG�FRQWURO�
VKDOO�EH�PRXQWHG�ZLWKLQ�HQFORVXUH��

%� 'HVFULSWLRQ���3UHIDEULFDWHG�RU�SUHHQJLQHHUHG�ZDON�LQ�HQFORVXUH�ZLWK�WKH�IROORZLQJ�IHDWXUHV��

�� &RQVWUXFWLRQ�� � *DOYDQL]HG�VWHHO�� PHWDO�FODG�� LQWHJUDO� VWUXFWXUDO�VWHHO�IUDPHG� EXLOGLQJ�
HUHFWHG�RQ�FRQFUHWH�IRXQGDWLRQ��

�� 6WUXFWXUDO�'HVLJQ�DQG�$QFKRUDJH���&RPSO\�ZLWK�$6&(���IRU�ZLQG�ORDGV��
�� 6SDFH�+HDWHU���7KHUPRVWDWLFDOO\�FRQWUROOHG�DQG�VL]HG�WR�SUHYHQW�FRQGHQVDWLRQ��
�� /RXYHUV�� � (TXLSSHG�ZLWK� ELUG� VFUHHQ� DQG� ILOWHU� DUUDQJHG� WR� SHUPLW� DLU� FLUFXODWLRQ�ZKHQ�

HQJLQH�LV�QRW�UXQQLQJ�ZKLOH�H[FOXGLQJ�H[WHULRU�GXVW��ELUGV��DQG�URGHQWV��
�� +LQJHG�'RRUV���:LWK�SDGORFNLQJ�SURYLVLRQV��
�� 9HQWLODWLRQ�� � /RXYHUV� HTXLSSHG� ZLWK� ELUG� VFUHHQ� DQG� ILOWHU� DUUDQJHG� WR� SHUPLW� DLU�

FLUFXODWLRQ�ZKLOH�H[FOXGLQJ�H[WHULRU�GXVW��ELUGV��DQG�URGHQWV��
�� 7KHUPDO� ,QVXODWLRQ�� � 0DQXIDFWXUHU
V� VWDQGDUG� PDWHULDOV� DQG� WKLFNQHVV� VHOHFWHG� LQ�

FRRUGLQDWLRQ�ZLWK� VSDFH�KHDWHU� WR�PDLQWDLQ�ZLQWHU� LQWHULRU� WHPSHUDWXUH�ZLWKLQ�RSHUDWLQJ�
OLPLWV�UHTXLUHG�E\�HQJLQH�JHQHUDWRU�VHW�FRPSRQHQWV��

�� 0XIIOHU�/RFDWLRQ��:LWKLQ�HQFORVXUH��

&� (QJLQH�&RROLQJ�$LUIORZ�WKURXJK�(QFORVXUH�� �0DLQWDLQ� WHPSHUDWXUH�ULVH�RI�V\VWHP�FRPSRQHQWV�
ZLWKLQ�UHTXLUHG�OLPLWV�ZKHQ�XQLW�RSHUDWHV�DW�����SHUFHQW�RI�UDWHG�ORDG�IRU���KRXUV�ZLWK�DPELHQW�
WHPSHUDWXUH�DW�WRS�RI�UDQJH�VSHFLILHG�LQ�V\VWHP�VHUYLFH�FRQGLWLRQV��

�� /RXYHUV�� � )L[HG�HQJLQH�� FRROLQJ�DLU� LQOHW� DQG� GLVFKDUJH�� � 6WRUP�SURRI� DQG� GUDLQDEOH�
ORXYHUV�SUHYHQW�HQWU\�RI�UDLQ�DQG�VQRZ��

�� $XWRPDWLF�'DPSHUV���$W�HQJLQH�FRROLQJ�DLU�LQOHW�DQG�GLVFKDUJH���'DPSHUV�VKDOO�EH�FORVHG�
WR�UHGXFH�HQFORVXUH�KHDW�ORVV�LQ�FROG�ZHDWKHU�ZKHQ�XQLW�LV�QRW�RSHUDWLQJ��

'� ,QWHULRU�/LJKWV�ZLWK�6ZLWFK���)DFWRU\�ZLUHG��YDSRUSURRI�W\SH�IL[WXUHV�ZLWKLQ�KRXVLQJ��DUUDQJHG�
WR�LOOXPLQDWH�FRQWUROV�DQG�DFFHVVLEOH�LQWHULRU���$UUDQJH�IRU�H[WHUQDO�HOHFWULFDO�FRQQHFWLRQ��

�� $&�OLJKWLQJ�V\VWHP�DQG�FRQQHFWLRQ�SRLQW�IRU�RSHUDWLRQ�ZKHQ�UHPRWH�VRXUFH�LV�DYDLODEOH��
�� '&�OLJKWLQJ�V\VWHP�IRU�RSHUDWLRQ�ZKHQ�UHPRWH�VRXUFH�DQG�JHQHUDWRU�DUH�ERWK�XQDYDLODEOH��

(� &RQYHQLHQFH�2XWOHWV���)DFWRU\�ZLUHG��*)&,���$UUDQJH�IRU�H[WHUQDO�HOHFWULFDO�FRQQHFWLRQ��
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��� 027256�

$� *HQHUDO� UHTXLUHPHQWV� IRU� PRWRUV� DUH� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ� �&RPPRQ� 0RWRU�
5HTXLUHPHQWV�IRU�+9$&�(TXLSPHQW���

�� 0RWRU�6L]HV���0LQLPXP�VL]H�DV�LQGLFDWHG���,I�QRW�LQGLFDWHG��ODUJH�HQRXJK�VR�GULYHQ�ORDG�
ZLOO�QRW�UHTXLUH�PRWRU�WR�RSHUDWH�LQ�VHUYLFH�IDFWRU�UDQJH�DERYH������

�� &RQWUROOHUV�� (OHFWULFDO� 'HYLFHV�� DQG� :LULQJ�� � (OHFWULFDO� GHYLFHV� DQG� FRQQHFWLRQV� DUH�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQV��

���� 9,%5$7,21�,62/$7,21�'(9,&(6�

$� (ODVWRPHULF� ,VRODWRU� 3DGV�� � 2LO�� DQG� ZDWHU�UHVLVWDQW� HODVWRPHU� RU� QDWXUDO� UXEEHU�� DUUDQJHG� LQ�
VLQJOH� RU� PXOWLSOH� OD\HUV�� PROGHG� ZLWK� D� QRQVOLS� SDWWHUQ� DQG� JDOYDQL]HG�VWHHO� EDVHSODWHV� RI�
VXIILFLHQW� VWLIIQHVV� IRU� XQLIRUP� ORDGLQJ� RYHU� SDG� DUHD�� DQG� IDFWRU\� FXW� WR� VL]HV� WKDW� PDWFK�
UHTXLUHPHQWV�RI�VXSSRUWHG�HTXLSPHQW��

�� 0DWHULDO���6WDQGDUG�QHRSUHQH��
�� 'XURPHWHU�5DWLQJ�������
�� 1XPEHU�RI�/D\HUV���2QH��

%� 5HVWUDLQHG�6SULQJ�,VRODWRUV���)UHHVWDQGLQJ��VWHHO��RSHQ�VSULQJ�LVRODWRUV�ZLWK�VHLVPLF�UHVWUDLQW��

�� +RXVLQJ���6WHHO�ZLWK�UHVLOLHQW�YHUWLFDO�OLPLW�VWRSV�WR�SUHYHQW�VSULQJ�H[WHQVLRQ�GXH�WR�ZLQG�
ORDGV� RU� LI� ZHLJKW� LV� UHPRYHG�� IDFWRU\�GULOOHG� EDVHSODWH� ERQGHG� WR� ����LQFK�� ���PP���
WKLFN��HODVWRPHULF�LVRODWRU�SDG�DWWDFKHG�WR�EDVHSODWH�XQGHUVLGH��DQG�DGMXVWDEOH�HTXLSPHQW�
PRXQWLQJ�DQG�OHYHOLQJ�EROW�WKDW�DFWV�DV�EORFNLQJ�GXULQJ�LQVWDOODWLRQ��

�� 2XWVLGH�6SULQJ�'LDPHWHU���1RW�OHVV�WKDQ����SHUFHQW�RI�FRPSUHVVHG�KHLJKW�RI�WKH�VSULQJ�DW�
UDWHG�ORDG��

�� 0LQLPXP�$GGLWLRQDO�7UDYHO������SHUFHQW�RI�UHTXLUHG�GHIOHFWLRQ�DW�UDWHG�ORDG��
�� /DWHUDO�6WLIIQHVV���0RUH�WKDQ����SHUFHQW�RI�UDWHG�YHUWLFDO�VWLIIQHVV��
�� 2YHUORDG� &DSDFLW\�� � 6XSSRUW� ���� SHUFHQW� RI� UDWHG� ORDG�� IXOO\� FRPSUHVVHG�� ZLWKRXW�

GHIRUPDWLRQ�RU�IDLOXUH��

���� ),1,6+(6�

$� ,QGRRU� DQG� 2XWGRRU� (QFORVXUHV� DQG� &RPSRQHQWV�� � 0DQXIDFWXUHU
V� VWDQGDUG� ILQLVK� RYHU�
FRUURVLRQ�UHVLVWDQW�SUHWUHDWPHQW�DQG�FRPSDWLEOH�SULPHU��

���� 6285&(�48$/,7<�&21752/�

$� 3URWRW\SH�7HVWLQJ�� �)DFWRU\� WHVW�HQJLQH�JHQHUDWRU�VHW�XVLQJ�VDPH�HQJLQH�PRGHO��FRQVWUXFWHG�RI�
LGHQWLFDO�RU�HTXLYDOHQW�FRPSRQHQWV�DQG�HTXLSSHG�ZLWK�LGHQWLFDO�RU�HTXLYDOHQW�DFFHVVRULHV��

�� 7HVWV���&RPSO\�ZLWK�1)3$������/HYHO���(QHUJ\�&RQYHUWHUV�DQG�ZLWK�,(((������
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%� 3URMHFW�6SHFLILF�(TXLSPHQW�7HVWV���%HIRUH�VKLSPHQW��IDFWRU\�WHVW�HQJLQH�JHQHUDWRU�VHW�DQG�RWKHU�
V\VWHP�FRPSRQHQWV�DQG�DFFHVVRULHV�PDQXIDFWXUHG�VSHFLILFDOO\�IRU�WKLV�3URMHFW���3HUIRUP�WHVWV�DW�
UDWHG�ORDG�DQG�SRZHU�IDFWRU���,QFOXGH�WKH�IROORZLQJ�WHVWV��

�� 7HVW� FRPSRQHQWV� DQG� DFFHVVRULHV� IXUQLVKHG�ZLWK� LQVWDOOHG� XQLW� WKDW� DUH� QRW� LGHQWLFDO� WR�
WKRVH�RQ�WHVWHG�SURWRW\SH�WR�GHPRQVWUDWH�FRPSDWLELOLW\�DQG�UHOLDELOLW\��

�� )XOO�ORDG�UXQ��
�� 0D[LPXP�SRZHU��
�� 9ROWDJH�UHJXODWLRQ��
�� 7UDQVLHQW�DQG�VWHDG\�VWDWH�JRYHUQLQJ��
�� 6LQJOH�VWHS�ORDG�SLFNXS��
�� 6DIHW\�VKXWGRZQ��
�� 3URYLGH� ��� GD\V
� DGYDQFH� QRWLFH� RI� WHVWV� DQG� RSSRUWXQLW\� IRU� REVHUYDWLRQ� RI� WHVWV� E\�

2ZQHU
V�UHSUHVHQWDWLYH��
�� 5HSRUW�IDFWRU\�WHVW�UHVXOWV�ZLWKLQ����GD\V�RI�FRPSOHWLRQ�RI�WHVW��

3$57�����(;(&87,21�

��� (;$0,1$7,21�

$� ([DPLQH� DUHDV�� HTXLSPHQW� EDVHV�� DQG� FRQGLWLRQV�� ZLWK� ,QVWDOOHU� SUHVHQW�� IRU� FRPSOLDQFH� ZLWK�
UHTXLUHPHQWV� IRU� LQVWDOODWLRQ� DQG� RWKHU� FRQGLWLRQV� DIIHFWLQJ� SDFNDJHG� HQJLQH�JHQHUDWRU�
SHUIRUPDQFH��

%� ([DPLQH� URXJKLQJ�LQ�RI�SLSLQJ� V\VWHPV�DQG� HOHFWULFDO� FRQQHFWLRQV�� �9HULI\� DFWXDO� ORFDWLRQV�RI�
FRQQHFWLRQV�EHIRUH�SDFNDJHG�HQJLQH�JHQHUDWRU�LQVWDOODWLRQ��

&� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

��� ,167$//$7,21�

$� &RPSO\� ZLWK� SDFNDJHG� HQJLQH�JHQHUDWRU� PDQXIDFWXUHUV
� ZULWWHQ� LQVWDOODWLRQ� DQG� DOLJQPHQW�
LQVWUXFWLRQV�DQG�ZLWK�1)3$������

%� ,QVWDOO� SDFNDJHG� HQJLQH� JHQHUDWRU� WR� SURYLGH� DFFHVV�� ZLWKRXW� UHPRYLQJ� FRQQHFWLRQV� RU�
DFFHVVRULHV��IRU�SHULRGLF�PDLQWHQDQFH��

&� ,QVWDOO�SDFNDJHG�HQJLQH�JHQHUDWRU�ZLWK�UHVWUDLQHG�VSULQJ�LVRODWRUV�KDYLQJ�D�PLQLPXP�GHIOHFWLRQ�
RI���LQFK�RQ���LQFK��KLJK�FRQFUHWH�EDVH���6HFXUH�VHWV�WR�DQFKRU�EROWV�LQVWDOOHG�LQ�FRQFUHWH�EDVHV���
&RQFUHWH�EDVH�FRQVWUXFWLRQ�LV�VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��9LEUDWLRQ�DQG�6HLVPLF�&RQWUROV�
IRU�(OHFWULFDO�6\VWHPV���

'� ,QVWDOO�6FKHGXOH�����EODFN�VWHHO�SLSLQJ�ZLWK�ZHOGHG�MRLQWV�DQG�FRQQHFW�WR�HQJLQH�PXIIOHU���,QVWDOO�
WKLPEOH�DW�ZDOO���3LSLQJ�VKDOO�EH�VDPH�GLDPHWHU�DV�PXIIOHU�RXWOHW���)OH[LEOH�FRQQHFWRUV�DQG�VWHHO�
SLSLQJ�PDWHULDOV� DQG� LQVWDOODWLRQ� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ�'LYLVLRQ���� 6HFWLRQ� �+\GURQLF�
3LSLQJ���
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�� ,QVWDOO�FRQGHQVDWH�GUDLQ�SLSLQJ�WR�PXIIOHU�GUDLQ�RXWOHW�IXOO�VL]H�RI�GUDLQ�FRQQHFWLRQ�ZLWK�D�
VKXWRII� YDOYH�� VWDLQOHVV�VWHHO� IOH[LEOH� FRQQHFWRU�� DQG�6FKHGXOH����� EODFN� VWHHO� SLSH�ZLWK�
ZHOGHG�MRLQWV���)OH[LEOH�FRQQHFWRUV�DQG�SLSLQJ�PDWHULDOV�DQG�LQVWDOODWLRQ�UHTXLUHPHQWV�DUH�
VSHFLILHG�LQ�'LYLVLRQ����6HFWLRQ��+\GURQLF�3LSLQJ���

(� (OHFWULFDO� :LULQJ�� � ,QVWDOO� HOHFWULFDO� GHYLFHV� IXUQLVKHG� E\� HTXLSPHQW� PDQXIDFWXUHUV� EXW� QRW�
VSHFLILHG�WR�EH�IDFWRU\�PRXQWHG��

��� &211(&7,216�

$� 3LSLQJ� LQVWDOODWLRQ� UHTXLUHPHQWV� DUH� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQV�� � 'UDZLQJV� LQGLFDWH�
JHQHUDO�DUUDQJHPHQW�RI�SLSLQJ�DQG�VSHFLDOWLHV��

%� &RQQHFW�IXHO��FRROLQJ�V\VWHP��DQG�H[KDXVW�V\VWHP�SLSLQJ�DGMDFHQW�WR�SDFNDJHG�HQJLQH�JHQHUDWRU�
WR�DOORZ�VHUYLFH�DQG�PDLQWHQDQFH��

&� &RQQHFW�HQJLQH�H[KDXVW�SLSH�WR�HQJLQH�ZLWK�IOH[LEOH�FRQQHFWRU��

'� &RQQHFW�IXHO�SLSLQJ�WR�HQJLQHV�ZLWK�D�JDWH�YDOYH�DQG�XQLRQ�DQG�IOH[LEOH�FRQQHFWRU��

(� *URXQG� HTXLSPHQW� DFFRUGLQJ� WR� 'LYLVLRQ���� 6HFWLRQ� �*URXQGLQJ� DQG� %RQGLQJ� IRU� (OHFWULFDO�
6\VWHPV���

)� &RQQHFW�ZLULQJ� DFFRUGLQJ� WR�'LYLVLRQ����6HFWLRQ� �/RZ�9ROWDJH�(OHFWULFDO� 3RZHU�&RQGXFWRUV�
DQG�&DEOHV���

��� ,'(17,),&$7,21�

$� ,GHQWLI\�V\VWHP�FRPSRQHQWV�DFFRUGLQJ�WR�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�+9$&�3LSLQJ�
DQG�(TXLSPHQW��DQG�'LYLVLRQ����6HFWLRQ��,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

��� ),(/'�48$/,7<�&21752/�

$� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV�DQG�SUHSDUH�
WHVW�UHSRUWV��

%� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� LQVSHFW��
WHVW�� DQG� DGMXVW� FRPSRQHQWV�� DVVHPEOLHV�� DQG� HTXLSPHQW� LQVWDOODWLRQV�� LQFOXGLQJ� FRQQHFWLRQV���
5HSRUW�UHVXOWV�LQ�ZULWLQJ��

&� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV�DQG�SUHSDUH�WHVW�UHSRUWV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

'� 7HVWV�DQG�,QVSHFWLRQV��
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�� 3HUIRUP� WHVWV� UHFRPPHQGHG� E\� PDQXIDFWXUHU� DQG� HDFK� HOHFWULFDO� WHVW� DQG� YLVXDO� DQG�
PHFKDQLFDO� LQVSHFWLRQ� IRU� �$&� *HQHUDWRUV� DQG� IRU� (PHUJHQF\� 6\VWHPV�� VSHFLILHG� LQ�
1(7$�$FFHSWDQFH�7HVWLQJ�6SHFLILFDWLRQ���&HUWLI\�FRPSOLDQFH�ZLWK�WHVW�SDUDPHWHUV��

�� 1)3$�����$FFHSWDQFH�7HVWV���3HUIRUP�WHVWV�UHTXLUHG�E\�1)3$�����WKDW�DUH�DGGLWLRQDO�WR�
WKRVH�VSHFLILHG�KHUH�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��VLQJOH�VWHS�IXOO�ORDG�SLFNXS�WHVW��

�� %DWWHU\� 7HVWV�� � (TXDOL]H� FKDUJLQJ� RI� EDWWHU\� FHOOV� DFFRUGLQJ� WR� PDQXIDFWXUHU
V� ZULWWHQ�
LQVWUXFWLRQV���5HFRUG�LQGLYLGXDO�FHOO�YROWDJHV��

D� 0HDVXUH� FKDUJLQJ� YROWDJH� DQG� YROWDJHV� EHWZHHQ� DYDLODEOH� EDWWHU\� WHUPLQDOV� IRU�
IXOO�FKDUJLQJ� DQG� IORDW�FKDUJLQJ� FRQGLWLRQV�� �&KHFN� HOHFWURO\WH� OHYHO� DQG� VSHFLILF�
JUDYLW\�XQGHU�ERWK�FRQGLWLRQV��

E� 7HVW� IRU� FRQWDFW� LQWHJULW\� RI� DOO� FRQQHFWRUV�� �3HUIRUP�DQ� LQWHJULW\� ORDG� WHVW� DQG� D�
FDSDFLW\�ORDG�WHVW�IRU�WKH�EDWWHU\��

F� 9HULI\�DFFHSWDQFH�RI�FKDUJH�IRU�HDFK�HOHPHQW�RI�WKH�EDWWHU\�DIWHU�GLVFKDUJH��
G� 9HULI\�WKDW�PHDVXUHPHQWV�DUH�ZLWKLQ�PDQXIDFWXUHU
V�VSHFLILFDWLRQV��

�� %DWWHU\�&KDUJHU� 7HVWV�� � 9HULI\� VSHFLILHG� UDWHV� RI� FKDUJH� IRU� ERWK� HTXDOL]LQJ� DQG� IORDW�
FKDUJLQJ�FRQGLWLRQV��

�� 6\VWHP�,QWHJULW\�7HVWV���0HWKRGLFDOO\�YHULI\�SURSHU�LQVWDOODWLRQ��FRQQHFWLRQ��DQG�LQWHJULW\�
RI�HDFK�HOHPHQW�RI�HQJLQH�JHQHUDWRU�V\VWHP�EHIRUH�DQG�GXULQJ�V\VWHP�RSHUDWLRQ���&KHFN�
IRU�DLU��H[KDXVW��DQG�IOXLG�OHDNV��

�� ([KDXVW�6\VWHP�%DFN�3UHVVXUH�7HVW�� �8VH� D�PDQRPHWHU�ZLWK� D� VFDOH� H[FHHGLQJ����LQFK�
ZJ� ����� N3D��� �&RQQHFW� WR� H[KDXVW� OLQH� FORVH� WR� HQJLQH� H[KDXVW�PDQLIROG�� �9HULI\� WKDW�
EDFN�SUHVVXUH�DW� IXOO�UDWHG� ORDG� LV�ZLWKLQ�PDQXIDFWXUHU
V�ZULWWHQ�DOORZDEOH� OLPLWV� IRU� WKH�
HQJLQH��

�� ([KDXVW�(PLVVLRQV�7HVW���&RPSO\�ZLWK�DSSOLFDEOH�JRYHUQPHQW�WHVW�FULWHULD��
�� 9ROWDJH�DQG�)UHTXHQF\�7UDQVLHQW�6WDELOLW\�7HVWV���8VH�UHFRUGLQJ�RVFLOORVFRSH�WR�PHDVXUH�

YROWDJH� DQG� IUHTXHQF\� WUDQVLHQWV� IRU� ��� DQG� ���� SHUFHQW� VWHS�ORDG� LQFUHDVHV� DQG�
GHFUHDVHV��DQG�YHULI\�WKDW�SHUIRUPDQFH�LV�DV�VSHFLILHG��

�� +DUPRQLF�&RQWHQW�7HVWV���0HDVXUH�KDUPRQLF�FRQWHQW�RI�RXWSXW�YROWDJH�XQGHU����SHUFHQW�
DQG�DW�����SHUFHQW�RI�UDWHG�OLQHDU�ORDG���9HULI\�WKDW�KDUPRQLF�FRQWHQW�LV�ZLWKLQ�VSHFLILHG�
OLPLWV��

��� 1RLVH� /HYHO� 7HVWV�� �0HDVXUH� $�ZHLJKWHG� OHYHO� RI� QRLVH� HPDQDWLQJ� IURP� JHQHUDWRU�VHW�
LQVWDOODWLRQ�� LQFOXGLQJ� HQJLQH� H[KDXVW� DQG� FRROLQJ�DLU� LQWDNH� DQG� GLVFKDUJH�� DW� IRXU�
ORFDWLRQV�RQ�WKH�SURSHUW\�OLQH��DQG�FRPSDUH�PHDVXUHG�OHYHOV�ZLWK�UHTXLUHG�YDOXHV��

(� &RRUGLQDWH�WHVWV�ZLWK�WHVWV�IRU�WUDQVIHU�VZLWFKHV�DQG�UXQ�WKHP�FRQFXUUHQWO\��

)� 7HVW�LQVWUXPHQWV�VKDOO�KDYH�EHHQ�FDOLEUDWHG�ZLWKLQ�WKH�ODVW����PRQWKV��WUDFHDEOH�WR�VWDQGDUGV�RI�
1,67�� DQG�DGHTXDWH� IRU�PDNLQJ�SRVLWLYH�REVHUYDWLRQ�RI� WHVW� UHVXOWV�� �0DNH�FDOLEUDWLRQ� UHFRUGV�
DYDLODEOH�IRU�H[DPLQDWLRQ�RQ�UHTXHVW��

*� /HDN�7HVW���$IWHU�LQVWDOODWLRQ��FKDUJH�V\VWHP�DQG�WHVW�IRU�OHDNV���5HSDLU�OHDNV�DQG�UHWHVW�XQWLO�QR�
OHDNV�H[LVW��

+� 2SHUDWLRQDO� 7HVW�� � $IWHU� HOHFWULFDO� FLUFXLWU\� KDV� EHHQ� HQHUJL]HG�� VWDUW� XQLWV� WR� FRQILUP� SURSHU�
PRWRU�URWDWLRQ�DQG�XQLW�RSHUDWLRQ��

,� 7HVW� DQG� DGMXVW� FRQWUROV� DQG� VDIHWLHV�� � 5HSODFH� GDPDJHG� DQG� PDOIXQFWLRQLQJ� FRQWUROV� DQG�
HTXLSPHQW��
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-� 5HPRYH�DQG�UHSODFH�PDOIXQFWLRQLQJ�XQLWV�DQG�UHWHVW�DV�VSHFLILHG�DERYH��

.� 5HWHVW�� � &RUUHFW� GHILFLHQFLHV� LGHQWLILHG� E\� WHVWV� DQG� REVHUYDWLRQV� DQG� UHWHVW� XQWLO� VSHFLILHG�
UHTXLUHPHQWV�DUH�PHW��

/� 5HSRUW�UHVXOWV�RI�WHVWV�DQG�LQVSHFWLRQV�LQ�ZULWLQJ���5HFRUG�DGMXVWDEOH�UHOD\�VHWWLQJV�DQG�PHDVXUHG�
LQVXODWLRQ�UHVLVWDQFHV��WLPH�GHOD\V��DQG�RWKHU�YDOXHV�DQG�REVHUYDWLRQV���$WWDFK�D�ODEHO�RU�WDJ�WR�
HDFK�WHVWHG�FRPSRQHQW�LQGLFDWLQJ�VDWLVIDFWRU\�FRPSOHWLRQ�RI�WHVWV��

0� ,QIUDUHG� 6FDQQLQJ�� � $IWHU� 6XEVWDQWLDO� &RPSOHWLRQ�� EXW� QRW� PRUH� WKDQ� ��� GD\V� DIWHU� )LQDO�
$FFHSWDQFH�� SHUIRUP� DQ� LQIUDUHG� VFDQ� RI� HDFK� SRZHU� ZLULQJ� WHUPLQDWLRQ� DQG� HDFK� EXV�
FRQQHFWLRQ�� � 5HPRYH� DOO� DFFHVV� SDQHOV� VR� WHUPLQDWLRQV� DQG� FRQQHFWLRQV� DUH� DFFHVVLEOH� WR�
SRUWDEOH�VFDQQHU��

�� )ROORZ�XS�,QIUDUHG�6FDQQLQJ���3HUIRUP�DQ�DGGLWLRQDO�IROORZ�XS�LQIUDUHG�VFDQ����PRQWKV�
DIWHU�GDWH�RI�6XEVWDQWLDO�&RPSOHWLRQ��

�� ,QVWUXPHQW�� � 8VH� DQ� LQIUDUHG� VFDQQLQJ� GHYLFH� GHVLJQHG� WR� PHDVXUH� WHPSHUDWXUH� RU� WR�
GHWHFW�VLJQLILFDQW�GHYLDWLRQV�IURP�QRUPDO�YDOXHV���3URYLGH�FDOLEUDWLRQ�UHFRUG�IRU�GHYLFH��

�� 5HFRUG�RI� ,QIUDUHG�6FDQQLQJ�� �3UHSDUH� D� FHUWLILHG� UHSRUW� WKDW� LGHQWLILHV� WHUPLQDWLRQV� DQG�
FRQQHFWLRQV�FKHFNHG�DQG�WKDW�GHVFULEHV�VFDQQLQJ�UHVXOWV���,QFOXGH�QRWDWLRQ�RI�GHILFLHQFLHV�
GHWHFWHG��UHPHGLDO�DFWLRQ�WDNHQ��DQG�REVHUYDWLRQV�DIWHU�UHPHGLDO�DFWLRQ��

��� '(021675$7,21�

$� (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� WUDLQ�2ZQHU
V�PDLQWHQDQFH� SHUVRQQHO� WR�
DGMXVW�� RSHUDWH�� DQG� PDLQWDLQ� SDFNDJHG� HQJLQH� JHQHUDWRUV�� � 5HIHU� WR� 'LYLVLRQ���� 6HFWLRQ�
�'HPRQVWUDWLRQ�DQG�7UDLQLQJ���

(1'�2)�6(&7,21��������
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SECTION 263600 - TRANSFER SWITCHES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes transfer switches rated 600 V and less, including the following: 

1. Automatic transfer switches. 
2. Bypass/isolation switches. 
3. Remote annunciation systems. 
4. Remote annunciation and control systems. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, weights, operating 
characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum 
clearances, conductor entry provisions, gutter space, installed features and devices, and material 
lists for each switch specified. 

1. Single-Line Diagram:  Show connections between transfer switch, bypass/isolation 
switch, power sources, and load; and show interlocking provisions for each combined 
transfer switch and bypass/isolation switch. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For manufacturer and testing agency. 

B. Manufacturer Seismic Qualification Certification:  Submit certification that transfer switches 
accessories, and components will withstand seismic forces defined in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

a. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified." 
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b. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

C. Field quality-control test reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For each type of product to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 

1. Features and operating sequences, both automatic and manual. 
2. List of all factory settings of relays; provide relay-setting and calibration instructions, 

including software, where applicable. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Maintain a service center capable of providing training, parts, and 
emergency maintenance repairs within a response period of less than eight hours from time of 
notification. 

B. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3. 

C. Source Limitations:  Obtain automatic transfer switches and remote annunciators through one 
source from a single manufacturer. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

E. Comply with NEMA ICS 1. 

F. Comply with NFPA 70. 

G. Comply with NFPA 99. 
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H. Comply with NFPA 110. 

I. Comply with UL 1008 unless requirements of these Specifications are stricter. 

1.7 PROJECT CONDITIONS 

1.8 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Contactor Transfer Switches: 

a. AC Data Systems, Inc. 
b. Caterpillar; Engine Div. 
c. Emerson; ASCO Power Technologies, LP. 
d. Generac Power Systems, Inc. 
e. GE Zenith Controls. 
f. Kohler Power Systems; Generator Division. 
g. Onan/Cummins Power Generation; Industrial Business Group. 
h. Russelectric, Inc. 
i. Spectrum Detroit Diesel. 

2. Transfer Switches Using Molded-Case Switches or Circuit Breakers: 

a. AC Data Systems, Inc. 
b. Eaton Electrical Inc.; Cutler-Hammer. 
c. GE Zenith Controls. 
d. Hubbell Industrial Controls, Inc. 
e. Lake Shore Electric Corporation. 

2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total 
system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch 
ampere rating, unless otherwise indicated. 
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B. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by protective 
devices at installation locations in Project under the fault conditions indicated, based on testing 
according to UL 1008. 

1. Where transfer switch includes internal fault-current protection, rating of switch and trip 
unit combination shall exceed indicated fault-current value at installation location. 

C. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent or 
better over an operating temperature range of minus 20 to plus 70 deg C. 

D. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge 
withstand capability requirements when tested according to IEEE C62.41.  Components shall 
meet or exceed voltage-impulse withstand test of NEMA ICS 1. 

E. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or electric-
motor-operated mechanism, mechanically and electrically interlocked in both directions. 

F. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current 
between active power sources. 

1. Limitation:  Switches using molded-case switches or circuit breakers or insulated-case 
circuit-breaker components are not acceptable. 

2. Switch Action:  Double throw; mechanically held in both directions. 
3. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional 

automatic transfer-switch units, rated 225 A and higher, shall have separate arcing 
contacts. 

G. Neutral Switching.  Where four-pole switches are indicated, provide neutral pole switched 
simultaneously with phase poles. 

H. Neutral Terminal:  Solid and fully rated, unless otherwise indicated. 

I. Oversize Neutral:  Ampacity and switch rating of neutral path through units indicated for 
oversize neutral shall be double the nominal rating of circuit in which switch is installed. 

J. Heater:  Equip switches exposed to outdoor temperatures and humidity, and other units 
indicated, with an internal heater.  Provide thermostat within enclosure to control heater. 

K. Battery Charger:  For generator starting batteries. 

1. Float type rated 10 A. 
2. Ammeter to display charging current. 
3. Fused ac inputs and dc outputs. 

L. Annunciation, Control, and Programming Interface Components:  Devices at transfer switches 
for communicating with remote programming devices, annunciators, or annunciator and control 
panels shall have communication capability matched with remote device. 

M. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Drawings, 
either by color-code or by numbered or lettered wire and cable tape markers at terminations.  
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Color-coding and wire and cable tape markers are specified in Division 26 Section 
"Identification for Electrical Systems." 

1. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring 
indicated. 

2. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or bottom 
entrance of feeder conductors as indicated. 

3. Control Wiring:  Equipped with lugs suitable for connection to terminal strips. 

N. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, 
unless otherwise indicated. 

2.3 AUTOMATIC TRANSFER SWITCHES 

A. Comply with Level 1 equipment according to NFPA 110. 

B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position stops 
during normal functioning, unless otherwise indicated. 

C. Manual Switch Operation:  Under load, with door closed and with either or both sources 
energized.  Transfer time is same as for electrical operation.  Control circuit automatically 
disconnects from electrical operator during manual operation. 

D. Manual Switch Operation:  Unloaded.  Control circuit automatically disconnects from electrical 
operator during manual operation. 

E. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts operates 
in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 seconds. 

F. Digital Communication Interface:  Matched to capability of remote annunciator or annunciator 
and control panel. 

G. Transfer Switches Based on Molded-Case-Switch Components:  Comply with NEMA AB 1, 
UL 489, and UL 869A. 

H. Automatic Closed-Transition Transfer Switches:  Include the following functions and 
characteristics: 

1. Fully automatic make-before-break operation. 
2. Load transfer without interruption, through momentary interconnection of both power 

sources not exceeding 100 ms. 
3. Initiation of No-Interruption Transfer:  Controlled by in-phase monitor and sensors 

confirming both sources are present and acceptable. 

a. Initiation occurs without active control of generator. 
b. Controls ensure that closed-transition load transfer closure occurs only when the 2 

sources are within plus or minus 5 electrical degrees maximum, and plus or minus 
5 percent maximum voltage difference. 

4. Failure of power source serving load initiates automatic break-before-make transfer. 
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I. In-Phase Monitor:  Factory-wired, internal relay controls transfer so it occurs only when the two 
sources are synchronized in phase.  Relay compares phase relationship and frequency difference 
between normal and emergency sources and initiates transfer when both sources are within 15 
electrical degrees, and only if transfer can be completed within 60 electrical degrees.  Transfer 
is initiated only if both sources are within 2 Hz of nominal frequency and 70 percent or more of 
nominal voltage. 

J. Motor Disconnect and Timing Relay:  Controls designate starters so they disconnect motors 
before transfer and reconnect them selectively at an adjustable time interval after transfer.  
Control connection to motor starters is through wiring external to automatic transfer switch.  
Time delay for reconnecting individual motor loads is adjustable between 1 and 60 seconds, and 
settings are as indicated.  Relay contacts handling motor-control circuit inrush and seal currents 
are rated for actual currents to be encountered. 

K. Programmed Neutral Switch Position:  Switch operator has a programmed neutral position 
arranged to provide a midpoint between the two working switch positions, with an intentional, 
time-controlled pause at midpoint during transfer.  Pause is adjustable from 0.5 to 30 seconds 
minimum and factory set for 0.5 second, unless otherwise indicated.  Time delay occurs for both 
transfer directions.  Pause is disabled unless both sources are live. 

L. Automatic Transfer-Switch Features: 

1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground 
voltage on each phase.  Pickup voltage shall be adjustable from 85 to 100 percent of 
nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value.  
Factory set for pickup at 90 percent and dropout at 85 percent. 

2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer 
and engine start signals.  Adjustable from zero to six seconds, and factory set for one 
second. 

3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup 
voltage shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 
90 percent.  Pickup frequency shall be adjustable from 90 to 100 percent of nominal.  
Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and 
factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained 
undervoltage of emergency source, provided normal supply has been restored. 

5. Test Switch:  Simulate normal-source failure. 
6. Switch-Position Pilot Lights:  Indicate source to which load is connected. 
7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and 

emergency-source sensing circuits. 

a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source 
Available." 

b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency 
Source Available." 

8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw contacts 
for each switch position, rated 10 A at 240-V ac. 

9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer 
switch will remain connected to emergency power source regardless of condition of 
normal source.  Pilot light indicates override status. 
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10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and 
normally open; rated 10 A at 32-V dc minimum. 

11. Engine Shutdown Contacts:  Instantaneous; shall initiate shutdown sequence at remote 
engine-generator controls after retransfer of load to normal source. 

12. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory 
set for five minutes.  Contacts shall initiate shutdown at remote engine-generator controls 
after retransfer of load to normal source. 

13. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine 
generator and transfers load to it from normal source for a preset time, then retransfers 
and shuts down engine after a preset cool-down period.  Initiates exercise cycle at preset 
intervals adjustable from 7 to 30 days.  Running periods are adjustable from 10 to 30 
minutes.  Factory settings are for 7-day exercise cycle, 20-minute running period, and 5-
minute cool-down period.  Exerciser features include the following: 

a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without 
load transfer. 

b. Push-button programming control with digital display of settings. 
c. Integral battery operation of time switch when normal control power is not 

available. 

2.4 BYPASS/ISOLATION SWITCHES 

A. Comply with requirements for Level 1 equipment according to NFPA 110. 

B. Description:  Manual type, arranged to select and connect either source of power directly to 
load, isolating transfer switch from load and from both power sources.  Include the following 
features for each combined automatic transfer switch and bypass/isolation switch: 

1. Means to lock bypass/isolation switch in the position that isolates transfer switch with an 
arrangement that permits complete electrical testing of transfer switch while isolated.  
While isolated, interlocks prevent transfer-switch operation, except for testing or 
maintenance. 

2. Drawout Arrangement for Transfer Switch:  Provide physical separation from live parts 
and accessibility for testing and maintenance operations. 

3. Bypass/Isolation Switch Current, Voltage, Closing, and Short-Circuit Withstand Ratings:  
Equal to or greater than those of associated automatic transfer switch, and with same 
phase arrangement and number of poles. 

4. Contact temperatures of bypass/isolation switches shall not exceed those of automatic 
transfer-switch contacts when they are carrying rated load. 

5. Operability:  Constructed so load bypass and transfer-switch isolation can be performed 
by 1 person in no more than 2 operations in 15 seconds or less. 

6. Legend:  Manufacturer's standard legend for control labels and instruction signs shall 
describe operating instructions. 

7. Maintainability:  Fabricate to allow convenient removal of major components from front 
without removing other parts or main power conductors. 

C. Interconnection of Bypass/Isolation Switches with Automatic Transfer Switches:  Factory-
installed copper bus bars; plated at connection points and braced for the indicated available 
short-circuit current. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

TRANSFER SWITCHES 263600 - 8 
 

2.5 REMOTE ANNUNCIATOR SYSTEM 

A. Functional Description:  Remote annunciator panel shall annunciate conditions for indicated 
transfer switches.  Annunciation shall include the following: 

1. Sources available, as defined by actual pickup and dropout settings of transfer-switch 
controls. 

2. Switch position. 
3. Switch in test mode. 
4. Failure of communication link. 

B. Annunciator Panel:  LED-lamp type with audible signal and silencing switch. 

1. Indicating Lights:  Grouped for each transfer switch monitored. 
2. Label each group, indicating transfer switch it monitors, location of switch, and identity 

of load it serves. 
3. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated. 
4. Lamp Test:  Push-to-test or lamp-test switch on front panel. 

2.6 REMOTE ANNUNCIATOR AND CONTROL SYSTEM 

A. Functional Description:  Include the following functions for indicated transfer switches: 

1. Indication of sources available, as defined by actual pickup and dropout settings of 
transfer-switch controls. 

2. Indication of switch position. 
3. Indication of switch in test mode. 
4. Indication of failure of digital communication link. 
5. Key-switch or user-code access to control functions of panel. 
6. Control of switch-test initiation. 
7. Control of switch operation in either direction. 
8. Control of time-delay bypass for transfer to normal source. 

B. Malfunction of annunciator, annunciation and control panel, or communication link shall not 
affect functions of automatic transfer switch.  In the event of failure of communication link, 
automatic transfer switch automatically reverts to stand-alone, self-contained operation.  
Automatic transfer-switch sensing, controlling, or operating function shall not depend on 
remote panel for proper operation. 

C. Remote Annunciation and Control Panel:  Solid-state components.  Include the following 
features: 

1. Controls and indicating lights grouped together for each transfer switch. 
2. Label each indicating light control group.  Indicate transfer switch it controls, location of 

switch, and load it serves. 
3. Digital Communication Capability:  Matched to that of transfer switches supervised. 
4. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated. 
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2.7 SOURCE QUALITY CONTROL 

A. Factory test and inspect components, assembled switches, and associated equipment.  Ensure 
proper operation.  Check transfer time and voltage, frequency, and time-delay settings for 
compliance with specified requirements.  Perform dielectric strength test complying with 
NEMA ICS 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Design each fastener and support to carry load indicated by seismic requirements and according 
to seismic-restraint details.  See Division 26 Section "Vibration and Seismic Controls for 
Electrical Systems." 

B. Floor-Mounting Switch:  Anchor to floor by bolting. 

1. Concrete Bases:  4 inches high, reinforced, with chamfered edges.  Extend base no more 
than 4 inches in all directions beyond the maximum dimensions of switch, unless 
otherwise indicated or unless required for seismic support.  Construct concrete bases 
according to Division 26 Section "Hangers and Supports for Electrical Systems." 

C. Annunciator and Control Panel Mounting:  Flush in wall, unless otherwise indicated. 

D. Identify components according to Division 26 Section "Identification for Electrical Systems." 

E. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

3.2 CONNECTIONS 

A. Wiring to Remote Components:  Match type and number of cables and conductors to control 
and communication requirements of transfer switches as recommended by manufacturer.  
Increase raceway sizes at no additional cost to Owner if necessary to accommodate required 
wiring. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables." 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform tests 
and inspections and prepare test reports. 
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B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections.  
Report results in writing. 

C. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installation, including connections, and 
to assist in testing. 

2. After installing equipment and after electrical circuitry has been energized, test for 
compliance with requirements. 

3. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester.  Include external annunciation and control circuits.  Use test voltages 
and procedure recommended by manufacturer.  Comply with manufacturer's specified 
minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 
b. Inspect for physical damage, proper installation and connection, and integrity of 

barriers, covers, and safety features. 
c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

5. After energizing circuits, demonstrate interlocking sequence and operational function for 
each switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches and of 
emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal source. 
c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of control 

settings. 
e. Test bypass/isolation unit functional modes and related automatic transfer-switch 

operations. 
f. Perform contact-resistance test across main contacts and correct values exceeding 

500 microhms and values for 1 pole deviating by more than 50 percent from other 
poles. 

g. Verify proper sequence and correct timing of automatic engine starting, transfer 
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown. 

6. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power 
delivery from both sources. 

a. Verify grounding connections and locations and ratings of sensors. 

D. Testing Agency's Tests and Inspections: 

1. After installing equipment and after electrical circuitry has been energized, test for 
compliance with requirements. 
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2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester.  Include external annunciation and control circuits.  Use test voltages 
and procedure recommended by manufacturer.  Comply with manufacturer's specified 
minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 
b. Inspect for physical damage, proper installation and connection, and integrity of 

barriers, covers, and safety features. 
c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

4. After energizing circuits, demonstrate interlocking sequence and operational function for 
each switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches and of 
emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal source. 
c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of control 

settings. 
e. Test bypass/isolation unit functional modes and related automatic transfer-switch 

operations. 
f. Perform contact-resistance test across main contacts and correct values exceeding 

500 microhms and values for 1 pole deviating by more than 50 percent from other 
poles. 

g. Verify proper sequence and correct timing of automatic engine starting, transfer 
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown. 

5. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power 
delivery from both sources. 

a. Verify grounding connections and locations and ratings of sensors. 

E. Coordinate tests with tests of generator and run them concurrently. 

F. Report results of tests and inspections in writing.  Record adjustable relay settings and measured 
insulation and contact resistances and time delays.  Attach a label or tag to each tested 
component indicating satisfactory completion of tests. 

G. Remove and replace malfunctioning units and retest as specified above. 

H. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each switch.  Remove all access panels so joints and 
connections are accessible to portable scanner. 

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each 
switch 11 months after date of Substantial Completion. 
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2. Instrument:  Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values.  Provide calibration record for device. 

3. Record of Infrared Scanning:  Prepare a certified report that identifies switches checked 
and that describes scanning results.  Include notation of deficiencies detected, remedial 
action taken, and observations after remedial action. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain transfer switches and related equipment as specified below.  Refer 
to Division 01 Section "Demonstration and Training." 

B. Coordinate this training with that for generator equipment. 

END OF SECTION 263600 
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SECTION 264313 - TRANSIENT-VOLTAGE SUPPRESSION FOR LOW-VOLTAGE ELECTRICAL 
POWER CIRCUITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and 
control equipment. 

B. Related Sections: 

1. Division 26 Section "Panelboards" for factory-installed TVSS. 
2. Division 26 Section "Wiring Devices" for devices with integral TVSS. 

1.3 DEFINITIONS 

A. ATS:  Acceptance Testing Specifications. 

B. SVR:  Suppressed voltage rating. 

C. TVSS:  Transient voltage surge suppressor(s), both singular and plural; also, transient voltage 
surge suppression. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating weights, 
electrical characteristics, furnished specialties, and accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Product Certificates:  For TVSS devices, from manufacturer. 

C. Field quality-control reports. 

D. Warranties:  Sample of special warranties. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For TVSS devices to include in emergency, operation, and 
maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Replaceable Protection Modules:  One of each size and type installed. 

1.8 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a testing agency, and marked for intended location and application. 

C. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45. 

D. Comply with NEMA LS 1. 

E. Comply with [UL 1283 and ]UL 1449. 

F. Comply with NFPA 70. 

1.9 PROJECT CONDITIONS 

A. Service Conditions:  Rate TVSS devices for continuous operation under the following 
conditions unless otherwise indicated: 

1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal system 
operating voltage. 

2. Operating Temperature:  30 to 120 deg F (0 to 50 deg C). 
3. Humidity:  0 to 85 percent, noncondensing. 
4. Altitude:  Less than 20,000 feet (6090 m) above sea level. 

1.10 COORDINATION 

A. Coordinate location of field-mounted TVSS devices to allow adequate clearances for 
maintenance. 

B. Coordinate TVSS devices with Division 26 Section "Electrical Power Monitoring and Control." 
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1.11 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of surge suppressors that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

B. Special Warranty for Cord-Connected, Plug-in Surge Suppressors:  Manufacturer's standard 
form in which manufacturer agrees to repair or replace electronic equipment connected to 
circuits protected by surge suppressors. 

PART 2 - PRODUCTS 

2.1 SERVICE ENTRANCE SUPPRESSORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ABB USA. 
2. AC Data Solutions. 
3. Advanced Protection Technologies Inc. (APT). 
4. Atlantic Scientific. 
5. Current Technology Inc.; Danaher Power Solutions. 
6. Danaher Power Solutions; United Power Products. 
7. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
8. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
9. Intermatic, Inc. 
10. LEA International. 
11. Leviton Mfg. Company Inc. 
12. Liebert Corporation; a division of Emerson Network Power. 
13. Northern Technologies, Inc.; a division of Emerson Network Power. 
14. Siemens Energy & Automation, Inc. 
15. Square D; a brand of Schneider Electric. 
16. Surge Suppression Incorporated. 

B. Surge Protection Devices: 

1. Non-modular. 
2. LED indicator lights for power and protection status. 
3. Audible alarm, with silencing switch, to indicate when protection has failed. 
4. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, 

for remote monitoring of protection status.  Contacts shall reverse on failure of any surge 
diversion module or on opening of any current-limiting device.  Coordinate with building 
power monitoring and control system. 

C. Surge Protection Devices: 

1. Comply with UL 1449. 
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2. [Modular design (with field-replaceable modules)] [Non-modular design]. 
3. Fuses, rated at 200-kA interrupting capacity. 
4. Fabrication using bolted compression lugs for internal wiring. 
5. Integral disconnect switch. 
6. Redundant suppression circuits. 
7. Redundant replaceable modules. 
8. Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus, 

and ground bus. 
9. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
10. LED indicator lights for power and protection status. 
11. Audible alarm, with silencing switch, to indicate when protection has failed. 
12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, 

for remote monitoring of protection status.  Contacts shall reverse on failure of any surge 
diversion module or on opening of any current-limiting device.  Coordinate with building 
power monitoring and control system. 

13. Four-digit transient-event counter set to totalize transient surges. 

D. Peak Single-Impulse Surge Current Rating:  320 kA per mode/640 kA] per phase. 

E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE 
C62.41.2 

1. Line to Neutral:  70,000 A. 
2. Line to Ground:  70,000 A. 
3. Neutral to Ground:  50,000 A. 

F. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V, 208Y/120 V, 
3-phase, 4-wire circuits shall be as follows: 

1. Line to Neutral:  400 V 
2. Line to Ground:  400 V  
3. Neutral to Ground:  400 V  

G. Protection modes and UL 1449 SVR for 240/120 V, single-phase, 3-wire circuits shall be as 
follows: 

1. Line to Neutral:  400 V. 
2. Line to Ground:  400 V. 
3. Neutral to Ground:  400 V. 

H. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall 
be as follows: 

1. Line to Neutral:  400 V, 800 V from high leg. 
2. Line to Ground:  400 V. 
3. Neutral to Ground:  400 V. 
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2.2 PANELBOARD SUPPRESSORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ABB USA. 
2. AC Data Solutions. 
3. Advanced Protection Technologies Inc. (APT). 
4. Atlantic Scientific. 
5. Current Technology Inc.; Danaher Power Solutions. 
6. Danaher Power Solutions; United Power Products. 
7. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
8. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
9. Intermatic, Inc. 
10. LEA International. 
11. Leviton Mfg. Company Inc. 
12. Liebert Corporation; a division of Emerson Network Power. 
13. Northern Technologies, Inc.; a division of Emerson Network Power. 
14. Siemens Energy & Automation, Inc. 
15. Square D; a brand of Schneider Electric. 
16. Surge Suppression Incorporated. 

B. Surge Protection Devices: 

1. Non-modular. 
2. LED indicator lights for power and protection status. 
3. Audible alarm, with silencing switch, to indicate when protection has failed. 
4. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, 

for remote monitoring of protection status.  Contacts shall reverse on failure of any surge 
diversion module or on opening of any current-limiting device.  Coordinate with building 
power monitoring and control system. 

C. Surge Protection Devices: 

1. Comply with UL 1449. 
2. [Modular design (with field-replaceable modules)] [Non-modular design]. 
3. Short-circuit current rating complying with UL 1449, and matching or exceeding the 

panelboard short-circuit rating and redundant suppression circuits; with individually 
fused metal-oxide varistors. 

4. Fuses, rated at 200-kA interrupting capacity. 
5. Fabrication using bolted compression lugs for internal wiring. 
6. Integral disconnect switch. 
7. Redundant suppression circuits. 
8. Redundant replaceable modules. 
9. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
10. LED indicator lights for power and protection status. 
11. Audible alarm, with silencing switch, to indicate when protection has failed. 
12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, 

for remote monitoring of protection status.  Contacts shall reverse on failure of any surge 
diversion module or on opening of any current-limiting device.  Coordinate with building 
power monitoring and control system. 
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13. [Four] [Six]-digit transient-event counter set to totalize transient surges. 

D. Peak Single-Impulse Surge Current Rating:  160 kA per mode/320 kA per phase. 

E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE 
C62.41.2: 

1. Line to Neutral:  70,000 A. 
2. Line to Ground:  70,000 A. 
3. Neutral to Ground:  50,000 A. 

F. Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120 V, 3-phase, 4-
wire circuits shall be as follows: 

1. Line to Neutral:  400 V.  
2. Line to Ground:  400 V. 
3. Neutral to Ground:  400 V.  

2.3 ENCLOSURES 

A. Indoor Enclosures:  NEMA 250 Type 1. 

B. Outdoor Enclosures:  NEMA 250 Type 3R. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install TVSS devices at service entrance on load side, with ground lead bonded to service 
entrance ground. 

B. Install TVSS devices for panelboards and auxiliary panels with conductors or buses between 
suppressor and points of attachment as short and straight as possible.  Do not exceed 
manufacturer's recommended lead length.  Do not bond neutral and ground. 

1. Provide multiple, 30 -A circuit breaker as a dedicated disconnecting means for TVSS 
unless otherwise indicated. 

3.2 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

1. Verify that electrical wiring installation complies with manufacturer's written installation 
requirements. 
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C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, 
"Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify compliance 
with test parameters. 

2. After installing TVSS devices but before electrical circuitry has been energized, test for 
compliance with requirements. 

3. Complete startup checks according to manufacturer's written instructions. 

E. TVSS device will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

3.3 STARTUP SERVICE 

A. Do not energize or connect service entrance equipment, panelboards, control terminals, data 
terminals to their sources until TVSS devices are installed and connected. 

B. Do not perform insulation resistance tests of the distribution wiring equipment with the TVSS 
installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately 
after the testing is over. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
maintain TVSS devices. 

END OF SECTION 264313 
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SECTION 265100 - INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior lighting fixtures. 
2. Emergency lighting units. 
3. Exit signs. 
4. Lighting fixture supports. 

1.3 DEFINITIONS 

A. BF:  Ballast factor. 

B. CCT:  Correlated color temperature. 

C. CRI:  Color-rendering index. 

D. HID:  High-intensity discharge. 

E. LER:  Luminaire efficacy rating. 

F. Lumen:  Measured output of lamp and luminaire, or both. 

G. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  
Include data on features, accessories, finishes, and the following: 

1. Physical description of lighting fixture including dimensions. 
2. Emergency lighting units including battery and charger. 
3. Ballast, including BF. 
4. Energy-efficiency data. 
5. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps. 
6. Photometric data and adjustment factors based on laboratory tests, complying with 

IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture 
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type.  The adjustment factors shall be for lamps, ballasts, and accessories identical to 
those indicated for the lighting fixture as applied in this Project. 

a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be 
certified by a qualified independent testing agency.  Photometric data for 
remaining fixtures shall be certified by manufacturer. 

b. Manufacturer Certified Data:  Photometric data shall be certified by a 
manufacturer's laboratory with a current accreditation under the National 
Voluntary Laboratory Accreditation Program for Energy Efficient Lighting 
Products. 

B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, 
sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Installation instructions. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which 
the following items are shown and coordinated with each other, using input from installers of 
the items involved: 

1. Lighting fixtures. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches of the 

plane of the luminaires. 
4. Structural members to which suspension systems for lighting fixtures will be attached. 
5. Other items in finished ceiling including the following: 

a. Air outlets and inlets. 
b. Speakers. 
c. Sprinklers. 
d. Smoke and fire detectors. 
e. Occupancy sensors. 
f. Access panels. 

6. Perimeter moldings. 

B. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 

C. Product Certificates:  For each type of ballast from manufacturer. 

D. Field quality-control reports. 

E. Warranty:  Sample of special warranty. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, 
operation, and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

 
1. Plastic Diffusers and Lenses: One for every 100 of each type and rating installed.  

Furnish at least one of each type. 
2. Drivers:  One for every 100 of each type and rating installed.  Furnish at least one of each 

type. 
3. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at least 

one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910, complying with the IESNA Lighting Measurements Testing 
& Calculation Guides. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. Comply with NFPA 70. 

1.9 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies. 

1.10 WARRANTY 

A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which 
manufacturer of battery-powered emergency lighting unit agrees to repair or replace 
components of rechargeable batteries that fail in materials or workmanship within specified 
warranty period. 
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1. Warranty Period for Emergency Lighting Unit Batteries:  10 years from date of 
Substantial Completion.  Full warranty shall apply for first year, and prorated warranty 
for the remaining nine years. 

2. Warranty Period for Emergency Fluorescent Ballast and Self-Powered Exit Sign 
Batteries:  Seven years from date of Substantial Completion.  Full warranty shall apply 
for first year, and prorated warranty for the remaining six years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products indicated on 
Drawings. 

2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS 

A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 

B. Metal Parts:  Free of burrs and sharp corners and edges. 

C. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent 
warping and sagging. 

D. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

E. Diffusers and Globes: 

1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to 
yellowing and other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness:  At least  0.125 inch  minimum unless otherwise indicated. 
b. UV stabilized. 

2. Glass:  Annealed crystal glass unless otherwise indicated. 

F. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. CCT and CRI for all luminaires. 
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2.3 EXIT SIGNS 

A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, 
luminance, and lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 

1. Lamps for AC Operation:  LEDs, 50,000 hours minimum rated lamp life. 
2. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained 

power pack. 

a. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
b. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
c. Operation:  Relay automatically energizes lamp from battery when circuit voltage 

drops to 80 percent of nominal voltage or below.  When normal voltage is restored, 
relay disconnects lamps from battery, and battery is automatically recharged and 
floated on charger. 

d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal 
power and demonstrates unit operability. 

e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

f. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit 
initiates coded infrared signal.  Signal reception by factory-installed infrared 
receiver in tested unit triggers simulation of loss of its normal power supply, 
providing visual confirmation of either proper or failed emergency response. 

g. Integral Self-Test:  Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and a flashing red LED. 

2.4 EMERGENCY LIGHTING UNITS 

A. General Requirements for Emergency Lighting Units:  Self-contained units complying with 
UL 924. 

1. Battery:  Sealed, maintenance-free, lead-acid type. 
2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
3. Operation:  Relay automatically turns lamp on when power-supply circuit voltage drops 

to 80 percent of nominal voltage or below.  Lamp automatically disconnects from battery 
when voltage approaches deep-discharge level.  When normal voltage is restored, relay 
disconnects lamps from battery, and battery is automatically recharged and floated on 
charger. 

4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; 
bright glow indicates charging at end of discharge cycle. 

6. Wire Guard:  Heavy-chrome-plated wire guard protects lamp heads or fixtures. 
7. Integral Time-Delay Relay:  Holds unit on for fixed interval of 5 minutes when power is 

restored after an outage. 
8. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit 

initiates coded infrared signal.  Signal reception by factory-installed infrared receiver in 
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tested unit triggers simulation of loss of its normal power supply, providing visual 
confirmation of either proper or failed emergency response. 

9. Integral Self-Test:  Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and a flashing red LED. 

2.5 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- 
and angle-iron supports and nonmetallic channel and angle supports. 

B. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Lighting fixtures: 

1. Set level, plumb, and square with ceilings and walls unless otherwise indicated. 
2. Install lamps in each luminaire. 

B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires 
for temporary lighting, install and energize the minimum number of luminaires necessary.  
When construction is sufficiently complete, remove the temporary luminaires, disassemble, 
clean thoroughly, install new lamps, and reinstall. 

C. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element. 

1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices, for each fixture.  Locate not more than 6 inches from lighting fixture corners. 

2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each 
fixture corner with clips that are UL listed for the application. 

3. Install at least one independent support rod or wire from structure to a tab on lighting 
fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor 
of 3. 

4. Install in accordance with all recommendations of security ceiling manufacturer. 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables." 

3.2 IDENTIFICATION 

A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply 
with requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 
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3.3 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
transfer from normal power to battery and retransfer to normal. 

B. Verify that self-luminous exit signs are installed according to their listing and the requirements 
in NFPA 101. 

C. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 

3.4 STARTUP SERVICE 

A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by 
Owner.   

END OF SECTION 265100 
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SECTION 265600 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior luminaires with lamps and ballasts. 
2. Luminaire-mounted photoelectric relays. 
3. Poles and accessories. 
4. Luminaire lowering devices. 

B. Related Sections: 

1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on 
exterior surfaces of buildings. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color-rendering index. 

C. HID:  High-intensity discharge. 

D. LER:  Luminaire efficacy rating. 

E. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

F. Pole:  Luminaire support structure, including tower used for large area illumination. 

G. Standard:  Same definition as "Pole" above. 

1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION 

A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and 
supporting structure, applied as stated in AASHTO LTS-4-M. 

B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M. 
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C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map. 

D. Wind Load:  Pressure of wind on pole and luminaire and banners and banner arms, calculated 
and applied as stated in AASHTO LTS-4-M. 

1. Basic wind speed for calculating wind load for poles exceeding 49.2 feet in height is 100 
mph . 

a. Wind Importance Factor:  1.0. 
b. Minimum Design Life:  50 years . 
c. Velocity Conversion Factors:  1.0 . 

2. Basic wind speed for calculating wind load for poles 50 feet high or less is 100 mph. 

a. Wind Importance Factor:  1.0. 
b. Minimum Design Life:  25 years. 
c. Velocity Conversion Factors:  1.0. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting 
unit designation.  Include data on features, accessories, finishes, and the following: 

1. Physical description of luminaire, including materials, dimensions, effective projected 
area, and verification of indicated parameters. 

2. Details of attaching luminaires and accessories. 
3. Details of installation and construction. 
4. Luminaire materials. 
5. Photometric data based on laboratory tests of each luminaire type, complete with 

indicated lamps, ballasts, and accessories. 

a. Testing Agency Certified Data:  For indicated luminaires, photometric data shall 
be certified by a qualified independent testing agency.  Photometric data for 
remaining luminaires shall be certified by manufacturer. 

b. Manufacturer Certified Data:  Photometric data shall be certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

6. Photoelectric relays. 
7. Ballasts, including energy-efficiency data. 
8. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data. 
9. Materials, dimensions, and finishes of poles. 
10. Means of attaching luminaires to supports, and indication that attachment is suitable for 

components involved. 
11. Anchor bolts for poles. 
12. Manufactured pole foundations. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 
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1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Anchor-bolt templates keyed to specific poles and certified by manufacturer. 
3. Design calculations, certified by a qualified professional engineer, indicating strength of 

screw foundations and soil conditions on which they are based. 
4. Wiring Diagrams:  For power, signal, and control wiring. 

C. Samples:  For products designated for sample submission in the Exterior Lighting Device 
Schedule.  Each Sample shall include lamps and ballasts. 

1.6 INFORMATIONAL SUBMITTALS 

A. Pole and Support Component Certificates:  Signed by manufacturers of poles, certifying that 
products are designed for indicated load requirements in AASHTO LTS-4-M and that load 
imposed by luminaire and attachments has been included in design.  The certification shall be 
based on design calculations by a professional engineer. 

B. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 

C. Field quality-control reports. 

D. Warranty:  Sample of special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For luminaires and poles, luminaire lowering devices to 
include in emergency, operation, and maintenance manuals. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Lamps:  One for every 100 of each type and rating installed.  Furnish at least one of each 
type. 

2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  One for every 100 of each 
type and rating installed.  Furnish at least one of each type. 

3. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least one of 
each type. 

4. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at least 
one of each type. 
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1.9 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. Comply with IEEE C2, "National Electrical Safety Code." 

E. Comply with NFPA 70. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Package aluminum poles for shipping according to ASTM B 660. 

B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.  
Support poles to prevent distortion and arrange to provide free air circulation. 

C. Handle wood poles so they will not be damaged.  Do not use pointed tools that can indent pole 
surface more than 1/4 inch deep.  Do not apply tools to section of pole to be installed below 
ground line. 

D. Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right before 
pole installation.  Handle poles with web fabric straps. 

E. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For 
poles with nonmetallic finishes, handle with web fabric straps. 

1.11 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace products that fail in materials or workmanship; that corrode; or that fade, stain, 
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty 
period.  Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or 
unauthorized repairs or alterations from special warranty coverage. 

1. Warranty Period for Luminaires:  Five years from date of Substantial Completion. 
2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion. 
3. Warranty Period for Color Retention:  Five years from date of Substantial Completion. 
4. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail in 

finish, materials, and workmanship within manufacturer's standard warranty period, but 
not less than three years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide product indicated on Drawings 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 
locations by an NRTL acceptable to authorities having jurisdiction. 

1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to 
NEMA LE 5A. 

2. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to NEMA LE 5 
and NEMA LE 5A as applicable. 

3. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B. 

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and 
support to prevent warping and sagging. 

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or 
deform in use.  Provide filter/breather for enclosed luminaires. 

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.  Doors shall be removable for cleaning or 
replacing lenses.  Designed to disconnect ballast when door opens. 

G. Exposed Hardware Material:  Stainless steel. 

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation. 

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field. 

J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 
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K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors. 

L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or support 
materials. 

M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual 
for Architectural and Metal Products" for recommendations for applying and designating 
finishes. 

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to 
remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or SSPC-SP 8, "Pickling." 

2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color:  As selected from manufacturer's standard catalog of colors. 
b. Color:  Match Architect's sample of manufacturer's standard color. 
c. Color:  As selected by Architect from manufacturer's full range. 

N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax. 

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, 
integrally colored or electrolytically deposited color coating 0.018 mm or thicker) 
complying with AAMA 611. 

a. Color:  Light bronze. 

O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USES ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), 

base type, and nominal wattage for fluorescent and compact fluorescent 
luminaires. 
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c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 
HID luminaires. 

d. Start type (preheat, rapid start, instant start) for fluorescent and compact 
fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 

2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS 

A. Comply with UL 773 or UL 773A. 

B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and factory 
set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time 
delay.  Relay shall have directional lens in front of photocell to prevent artificial light sources 
from causing false turnoff. 

1. Relay with locking-type receptacle shall comply with ANSI C136.10. 
2. Adjustable window slide for adjusting on-off set points. 

2.4 FLUORESCENT BALLASTS AND LAMPS 

A. Ballasts for Low-Temperature Environments: 

1. Temperatures 0 Deg F and Higher:  Electronic or electromagnetic type rated for 0 deg F 
starting and operating temperature with indicated lamp types. 

2. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with 
indicated lamp types. 

B. Ballast Characteristics: 

1. Power Factor:  90 percent, minimum. 
2. Sound Rating:  Class A. 
3. Total Harmonic Distortion Rating:  Less than 10 percent. 
4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, 

Class P, automatic-reset thermal protection. 
5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum. 
6. Transient-Voltage Protection:  Comply with IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast 
provided at temperatures minus 20 deg F and higher. 

2.5 BALLASTS FOR HID LAMPS 

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction 
of average lamp life.  Include the following features unless otherwise indicated: 

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
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2. Minimum Starting Temperature:  Minus 22 deg F. 
3. Normal Ambient Operating Temperature:  104 deg F. 
4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 

ratings as recommended by ballast manufacturer. 

B. Auxiliary, Instant-On, Quartz System:  Factory-installed feature automatically switches quartz 
lamp on when fixture is initially energized and when momentary power outages occur.  System 
automatically turns quartz lamp off when HID lamp reaches approximately 60 percent of light 
output. 

C. High-Pressure Sodium Ballasts:  Electromagnetic type with solid-state igniter/starter and 
capable of open-circuit operation without reduction of average lamp life.  Igniter/starter shall 
have an average life in pulsing mode of 10,000 hours at an igniter/starter-case temperature of 90 
deg C. 

1. Instant-Restrike Device:  Integral with ballast, or solid-state potted module, factory 
installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 
150 W. 

a. Restrike Range:  105- to 130-V ac. 
b. Maximum Voltage:  250-V peak or 150-V ac rms. 

2. Minimum Starting Temperature:  Minus 40 deg F. 

2.6 HID LAMPS 

A. High-Pressure Sodium Lamps:  ANSI C78.42, CRI 21 (minimum), CCT color temperature 
1900 K, and average rated life of 24,000 hours, minimum. 

1. Dual-Arc Tube Lamp:  Arranged so only one of two arc tubes is lighted at one time and, 
when power is restored after an outage, the cooler arc tube, with lower internal pressure, 
lights instantly, providing an immediate 8 to 15 percent of normal light output. 

B. Low-Pressure Sodium Lamps:  ANSI C78.43. 

C. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 
4000 K. 

D. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K. 

E. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and CCT color temperature 
4000 K. 

2.7 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS 

A. Structural Characteristics:  Comply with AASHTO LTS-4-M. 
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1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, 
permanent deflection, or whipping in steady winds of speed indicated in "Structural 
Analysis Criteria for Pole Selection" Article. 

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of 
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be 
used in pole selection strength analysis. 

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated. 

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components. 

1. Materials:  Shall not cause galvanic action at contact points. 
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated. 
3. Anchor-Bolt Template:  Plywood or steel. 

D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured 
by stainless-steel captive screws. 

E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  
Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place 
Concrete." 

F. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural 
steel complying with ASTM A 36/A 36M and hot-dip galvanized according to 
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and 
strength required to support pole, luminaire, and accessories. 

G. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency 
acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M. 

PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer. 

C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation. 
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3.2 POLE INSTALLATION 

A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires 
and their mounting provisions on the pole. 

B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and 
underground features unless otherwise indicated on Drawings: 

1. Fire Hydrants and Storm Drainage Piping:  60 inches. 
2. Water, Gas, Electric, Communication, and Sewer Lines:  10 feet. 
3. Trees:  15 feet from tree trunk. 

C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates furnished by 
pole manufacturer.  Concrete materials, installation, and finishing requirements are specified in 
Division 03 Section "Cast-in-Place Concrete." 

D. Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level 
recommended by pole manufacturer. 

1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and 
approved by manufacturer. 

2. Grout void between pole base and foundation.  Use nonshrink or expanding concrete 
grout firmly packed to fill space. 

3. Install base covers unless otherwise indicated. 
4. Use a short piece of 1/2-inch diameter pipe to make a drain hole through grout.  Arrange 

to drain condensation from interior of pole. 

E. Embedded Poles with Tamped Earth Backfill:  Set poles to depth below finished grade indicated 
on Drawings, but not less than one-sixth of pole height. 

1. Dig holes large enough to permit use of tampers in the full depth of hole. 
2. Backfill in 6-inch layers and thoroughly tamp each layer so compaction of backfill is 

equal to or greater than that of undisturbed earth. 

F. Embedded Poles with Concrete Backfill:  Set poles in augered holes to depth below finished 
grade indicated on Drawings, but not less than one-sixth of pole height. 

1. Make holes 6 inches in diameter larger than pole diameter. 
2. Fill augered hole around pole with air-entrained concrete having a minimum compressive 

strength of 3000 psi at 28 days, and finish in a dome above finished grade. 
3. Use a short piece of 1/2-inch diameter pipe to make a drain hole through concrete dome.  

Arrange to drain condensation from interior of pole. 
4. Cure concrete a minimum of 72 hours before performing work on pole. 

G. Poles and Pole Foundations Set in Concrete Paved Areas:  Install poles with minimum of 6-inch 
wide, unpaved gap between the pole or pole foundation and the edge of adjacent concrete slab.  
Fill unpaved ring with pea gravel to a level 1 inch below top of concrete slab. 

H. Raise and set poles using web fabric slings (not chain or cable). 
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3.3 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES 

A. Install on concrete base with top 4 inches above finished grade or surface at luminaire location.  
Cast conduit into base, and finish by troweling and rubbing smooth.  Concrete materials, 
installation, and finishing are specified in Division 03 Section "Cast-in-Place Concrete." 

3.4 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems." 
In concrete foundations, wrap conduit with 0.010-inch thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap. 

3.5 GROUNDING 

A. Ground metal poles and support structures according to Division 26 Section "Grounding and 
Bonding for Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system. 

B. Ground nonmetallic poles and support structures according to Division 26 Section "Grounding 
and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole. 
2. Install grounding conductor and conductor protector. 
3. Ground metallic components of pole accessories and foundations. 

3.6 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires 
and energizing circuits with normal power source. 

1. Verify operation of photoelectric controls. 

C. Illumination Tests: 

1. Measure light intensities at night.  Use photometers with calibration referenced to NIST 
standards.  Comply with the following IESNA testing guide(s): 

a. IESNA LM-5, "Photometric Measurements of Area and Sports Lighting 
Installations." 

b. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations." 
c. IESNA LM-52, "Photometric Measurements of Roadway Sign Installations." 
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d. IESNA LM-64, "Photometric Measurements of Parking Areas." 
e. IESNA LM-72, "Directional Positioning of Photometric Data." 

D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain luminaire lowering devices. 

END OF SECTION 265600 
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VSHFLDO�PROGLQJV�DUH�VKRZQ�DQG�FRRUGLQDWHG�ZLWK�HDFK�RWKHU��XVLQJ�LQSXW�IURP�LQVWDOOHUV�RI�WKH�
LWHPV�LQYROYHG��
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%� 4XDOLILFDWLRQ�'DWD���)RU�TXDOLILHG�,QVWDOOHU�DQG�WHVWLQJ�DJHQF\��

&� 6HLVPLF� 4XDOLILFDWLRQ� &HUWLILFDWHV�� � )RU� FRQWURO� FRQVROHV�� HTXLSPHQW� FDELQHWV� DQG� UDFNV��
DFFHVVRULHV��DQG�FRPSRQHQWV��IURP�PDQXIDFWXUHU��

�� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

'� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���)RU�SXEOLF�DGGUHVV�DQG�PDVV�QRWLILFDWLRQ�V\VWHPV�WR�LQFOXGH�
LQ�HPHUJHQF\��RSHUDWLRQ��DQG�PDLQWHQDQFH�PDQXDOV��

��� 48$/,7<�$6685$1&(�

$� ,QVWDOOHU�4XDOLILFDWLRQV���0DQXIDFWXUHU
V�DXWKRUL]HG�UHSUHVHQWDWLYH�ZKR�LV�WUDLQHG�DQG�DSSURYHG�
IRU�LQVWDOODWLRQ�RI�XQLWV�UHTXLUHG�IRU�WKLV�3URMHFW��

�� 3HUVRQQHO�FHUWLILHG�E\�1,&(7�DV�$XGLR�6\VWHPV�/HYHO�,,�7HFKQLFLDQ��

%� 7HVWLQJ�$JHQF\�4XDOLILFDWLRQV���4XDOLILHG�DJHQF\��ZLWK�WKH�H[SHULHQFH�DQG�FDSDELOLW\�WR�FRQGXFW�
WHVWLQJ�LQGLFDWHG��

�� 7HVWLQJ� $JHQF\
V� )LHOG� 6XSHUYLVRU�� � &XUUHQWO\� FHUWLILHG� E\� 1,&(7� DW� /HYHO�,,,� WR�
VXSHUYLVH�RQ�VLWH�WHVWLQJ��

&� 6RXUFH�/LPLWDWLRQV�� �2EWDLQ� SXEOLF� DGGUHVV� DQG�PDVV� QRWLILFDWLRQ� V\VWHPV� IURP� VLQJOH� VRXUFH�
IURP�VLQJOH�PDQXIDFWXUHU��

'� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

(� &RPSO\�ZLWK�1)3$�����

��� &225',1$7,21�

$� &RRUGLQDWH� OD\RXW� DQG� LQVWDOODWLRQ� RI� V\VWHP� FRPSRQHQWV� DQG� VXVSHQVLRQ� V\VWHP� ZLWK� RWKHU�
FRQVWUXFWLRQ� WKDW� SHQHWUDWHV� FHLOLQJV� RU� LV� VXSSRUWHG� E\� WKHP�� LQFOXGLQJ� OLJKW� IL[WXUHV��+9$&�
HTXLSPHQW��ILUH�VXSSUHVVLRQ�V\VWHP��DQG�SDUWLWLRQ�DVVHPEOLHV��
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3$57�����352'8&76�

��� 0$18)$&785(56�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

�� $OSKD�&RPPXQLFDWLRQV��
�� $OWHF�/DQVLQJ�7HFKQRORJLHV��,QF��
�� $WODV�6RXQG�/3��
�� %RJHQ�&RPPXQLFDWLRQV��,QF��
�� 'XNDQH�&RPPXQLFDWLRQ�6\VWHPV��SDUW�RI�*(�,QIUDVWUXFWXUH��6HFXULW\��
�� (GZDUGV�6LJQDOLQJ�	�6HFXULW\�6\VWHPV��SDUW�RI�*(�,QIUDVWUXFWXUH��6HFXULW\��
�� (OHFWUR�9RLFH��7HOH[�&RPPXQLFDWLRQV��,QF��
�� )HGHUDO�6LJQDO�&RUSRUDWLRQ��(OHFWULFDO�3URGXFWV�'LYLVLRQ��
�� 3HDYH\�(OHFWURQLFV��
��� 5DXODQG�%RUJ�&RUSRUDWLRQ��
��� :KHOHQ�(QJLQHHULQJ�&RPSDQ\��,QF��

��� )81&7,21$/�'(6&5,37,21�2)�6<67(0�

$� 6\VWHP�)XQFWLRQV��

�� 6HOHFWLYHO\�FRQQHFW�DQ\�]RQH�WR�DQ\�DYDLODEOH�VLJQDO�FKDQQHO��
�� 6HOHFWLYHO\�FRQWURO�VRXQG�IURP�PLFURSKRQH�RXWOHWV�DQG�RWKHU�LQSXWV��
�� �$OO�FDOO�� IHDWXUH� VKDOO� FRQQHFW� WKH� DOO�FDOO� VRXQG� VLJQDO� VLPXOWDQHRXVO\� WR� DOO� ]RQHV�

UHJDUGOHVV�RI�]RQH�RU�FKDQQHO�VZLWFK�VHWWLQJV��
�� 7HOHSKRQH� SDJLQJ� DGDSWHU� VKDOO� DOORZ� SDJLQJ� E\� GLDOLQJ� DQ� H[WHQVLRQ� IURP� DQ\� ORFDO�

WHOHSKRQH�LQVWUXPHQW�DQG�VSHDNLQJ�LQWR�WKH�WHOHSKRQH��
�� 3URGXFH�D�SURJUDP�VLJQDO�WRQH�WKDW�LV�DPSOLILHG�DQG�VRXQGHG�RYHU�DOO�VSHDNHUV��RYHUULGLQJ�

VLJQDOV�FXUUHQWO\�EHLQJ�GLVWULEXWHG��
�� 5HSURGXFH�KLJK�TXDOLW\�VRXQG�WKDW�LV�IUHH�RI�QRLVH�DQG�GLVWRUWLRQ�DW�DOO�ORXGVSHDNHUV�DW�DOO�

WLPHV�GXULQJ�HTXLSPHQW�RSHUDWLRQ�LQFOXGLQJ�VWDQGE\�PRGH�ZLWK�LQSXWV�RII��RXWSXW�IUHH�RI�
QRQXQLIRUP�FRYHUDJH�RI�DPSOLILHG�VRXQG��

��� *(1(5$/�(48,30(17�$1'�0$7(5,$/�5(48,5(0(176�

$� &RPSDWLELOLW\� RI�&RPSRQHQWV�� �&RRUGLQDWH� FRPSRQHQW� IHDWXUHV� WR� IRUP� DQ� LQWHJUDWHG� V\VWHP���
0DWFK�FRPSRQHQWV�DQG�LQWHUFRQQHFWLRQV�IRU�RSWLPXP�SHUIRUPDQFH�RI�VSHFLILHG�IXQFWLRQV��

%� (TXLSPHQW���&RPSO\�ZLWK�8/�������(TXLSPHQW�VKDOO�EH�PRGXODU��XVLQJ�VROLG�VWDWH�FRPSRQHQWV��
DQG� IXOO\� UDWHG� IRU� FRQWLQXRXV� GXW\� XQOHVV� RWKHUZLVH� LQGLFDWHG�� �6HOHFW� HTXLSPHQW� IRU� QRUPDO�
RSHUDWLRQ�RQ�LQSXW�SRZHU�XVXDOO\�VXSSOLHG�DW�����WR�����9�����+]��

&� (TXLSPHQW�0RXQWLQJ���:KHUH�UDFN��FDELQHW��RU�FRQVROH�PRXQWLQJ�LV�LQGLFDWHG��HTXLSPHQW�VKDOO�
EH�GHVLJQHG�WR�PRXQW�LQ�D����LQFK�KRXVLQJ�FRPSO\LQJ�ZLWK�7,$�(,$�����'��
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'� :HDWKHU�5HVLVWDQW� (TXLSPHQW�� � /LVWHG� DQG� ODEHOHG� E\� D� TXDOLILHG� WHVWLQJ� DJHQF\� IRU� GXW\�
RXWGRRUV�RU�LQ�GDPS�ORFDWLRQV��

��� 35($03/,),(56�

$� 3UHDPSOLILHU���6HSDUDWHO\�PRXQWHG��

%� 3UHDPSOLILHU���,QWHJUDO�WR�SRZHU�DPSOLILHU��

&� 2XWSXW�3RZHU���3OXV���G%�DERYH���P:�DW�PDWFKHG�SRZHU�DPSOLILHU�ORDG��

'� 7RWDO�+DUPRQLF�'LVWRUWLRQ���/HVV�WKDQ���SHUFHQW��

(� )UHTXHQF\�5HVSRQVH���:LWKLQ�SOXV�RU�PLQXV���G%�IURP����WR��������+]��

)� ,QSXW� -DFNV�� � 0LQLPXP� RI� WZR�� � 2QH� PDWFKHG� IRU� ORZ�LPSHGDQFH� PLFURSKRQH�� WKH� RWKHU�
PDWFKDEOH�WR�FDVVHWWH�GHFN��&'�SOD\HU��RU�UDGLR�WXQHU�VLJQDOV�ZLWKRXW�H[WHUQDO�DGDSWHUV��

*� 0LQLPXP�1RLVH�/HYHO���0LQXV����G%�EHORZ�UDWHG�RXWSXW��

+� &RQWUROV���2Q�RII��LQSXW�OHYHOV��DQG�PDVWHU�JDLQ��

��� 32:(5�$03/,),(56�

$� 0RXQWLQJ���&RQVROH��

%� 2XWSXW�3RZHU������9�EDODQFHG�OLQH������SHUFHQW�RI�WKH�VXP�RI�ZDWWDJH�VHWWLQJV�RI�FRQQHFWHG�IRU�
HDFK�VWDWLRQ�DQG�VSHDNHU�FRQQHFWHG� LQ�DOO�FDOO�PRGH�RI�RSHUDWLRQ��SOXV�DQ�DOORZDQFH�IRU� IXWXUH�
VWDWLRQV��

&� 7RWDO�+DUPRQLF�'LVWRUWLRQ���/HVV�WKDQ���SHUFHQW�DW�UDWHG�SRZHU�RXWSXW�IURP����WR��������+]��

'� 0LQLPXP�6LJQDO�WR�1RLVH�5DWLR������G%��DW�UDWHG�RXWSXW��

(� )UHTXHQF\�5HVSRQVH���:LWKLQ�SOXV�RU�PLQXV���G%�IURP����WR��������+]��

)� 2XWSXW�5HJXODWLRQ���/HVV�WKDQ���G%�IURP�IXOO�WR�QR�ORDG��

*� &RQWUROV���2Q�RII��LQSXW�OHYHOV��DQG�ORZ�FXW�ILOWHU��

+� ,QSXW�6HQVLWLYLW\���0DWFKHG�WR�SUHDPSOLILHU�DQG�WR�SURYLGH�IXOO�UDWHG�RXWSXW�ZLWK�VRXQG�SUHVVXUH�
OHYHO�RI�OHVV�WKDQ����G\QHV�VT��FP�LPSLQJLQJ�RQ�VSHDNHU�PLFURSKRQH�RU�KDQGVHW�WUDQVPLWWHU��

��� 75$16)(5�72�67$1'%<�$03/,),(5�

$� 0RQLWRULQJ�&LUFXLW� DQG� 6HQVLQJ�5HOD\�� � 'HWHFW� UHGXFWLRQ� LQ� RXWSXW� RI� SRZHU� DPSOLILHU� RI� ���
SHUFHQW�RU�PRUH�DQG��LQ�VXFK�HYHQW��WUDQVIHU�ORDG�DQG�VLJQDO�DXWRPDWLFDOO\�WR�VWDQGE\�DPSOLILHU��
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��� 0,&523+21(6�

$� 3DJLQJ�0LFURSKRQH��

�
�� ,PSHGDQFH�������RKPV��
�� )UHTXHQF\�5HVSRQVH���8QLIRUP�����WR��������+]��
�� 2XWSXW�/HYHO���0LQXV����G%��PLQLPXP��
�� )LQLVK���6DWLQ�FKURPH��
�� &DEOH���&��-��
�� 0RXQWLQJ���'HVN�VWDQG�ZLWK�LQWHJUDO�ORFNLQJ��SUHVV�WR�WDON�VZLWFK��

��� 92/80(�/,0,7(5�&2035(6625�

$� 0LQLPXP�3HUIRUPDQFH�5HTXLUHPHQWV��

�� )UHTXHQF\�5HVSRQVH������WR��������+]��SOXV�RU�PLQXV���G%�PLQLPXP��
�� 6LJQDO�5HGXFWLRQ�5DWLR���$W�OHDVW�D������DQG�����VHOHFWDEOH�FDSDELOLW\��
�� 'LVWRUWLRQ�����SHUFHQW��PD[LPXP��
�� 5DWHG�2XWSXW���0LQLPXP�RI�SOXV����G%��
�� ,QSXWV�� � 0LQLPXP� RI� WZR� LQSXWV� ZLWK� YDULDEOH� IURQW�SDQHO� JDLQ� FRQWUROV� DQG� 98� RU�

GHFLEHO�PHWHU�IRU�LQSXW�DGMXVWPHQW��
�� 5DFN�PRXQWLQJ��

��� &21752/�&2162/(�

$� &DELQHW���0RGXODU��GHVNWRS��FRPSO\LQJ�ZLWK�7,$�(,$�����'��

%� +RXVLQJ���6WHHO���������LQFK�PLQLPXP��ZLWK�UHPRYDEOH�IURQW�DQG�UHDU�SDQHOV���6LGH�SDQHOV�DUH�
UHPRYDEOH�IRU�LQWHUFRQQHFWLQJ�VLGH�E\�VLGH�PRXQWLQJ��

&� 3DQHO�IRU�(TXLSPHQW�DQG�&RQWUROV���5DFN�PRXQWHG��

'� &RQWUROV��

�� 6ZLWFKLQJ�GHYLFHV�WR�VHOHFW�VLJQDO�VRXUFHV�IRU�GLVWULEXWLRQ�FKDQQHOV��
�� 3URJUDP�VHOHFWRU�VZLWFK�WR�VHOHFW�VRXUFH�IRU�HDFK�SURJUDP�FKDQQHO��
�� 6ZLWFKLQJ�GHYLFHV�WR�VHOHFW�]RQHV�IRU�SDJLQJ��
�� $OO�FDOO�VHOHFWRU�VZLWFK��

(� ,QGLFDWRUV���$�YLVXDO�DQQXQFLDWLRQ�IRU�HDFK�GLVWULEXWLRQ�FKDQQHO�WR�LQGLFDWH�VRXUFH�EHLQJ�XVHG��

)� 6HOI�&RQWDLQHG�3RZHU� DQG�&RQWURO�8QLW�� �$� VLQJOH� DVVHPEO\�RI�EDVLF� FRQWURO�� HOHFWURQLFV�� DQG�
SRZHU�VXSSO\�QHFHVVDU\�WR�DFFRPSOLVK�VSHFLILHG�IXQFWLRQV��

*� 6SDUH�3RVLWLRQV������SHUFHQW�VSDUH�]RQH�FRQWURO�DQG�DQQXQFLDWLRQ�SRVLWLRQV�RQ�FRQVROH��

+� 0LFURSKRQH�MDFN��
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���� (48,30(17�&$%,1(7�

$� &RPSO\�ZLWK�7,$�(,$�����'��

%� +RXVH�DPSOLILHUV�DQG�DX[LOLDU\�HTXLSPHQW�DW�HDFK�ORFDWLRQ��

&� &DELQHW�+RXVLQJ��

�� &RQVWUXFWHG� RI� �������LQFK� VWHHO�� PLQLPXP�� ZLWK� IURQW�� DQG� UHDU�ORFNLQJ� GRRUV� DQG�
VWDQGDUG�7,$�(,$�����'�FRPSOLDQW�����LQFK�UDFNV��

�� $UUDQJHG�IRU�IORRU�RU�ZDOO�PRXQWLQJ�DV�LQGLFDWHG��
�� 6L]HG�WR�KRXVH�DOO�HTXLSPHQW�LQGLFDWHG��SOXV�VSDUH�FDSDFLW\��
�� ,QFOXGH� 20� SHUFHQW�PLQLPXP� VSDUH� FDSDFLW\� IRU� IXWXUH� HTXLSPHQW� LQ� DGGLWLRQ� WR� VSDFH�

UHTXLUHG�IRU�IXWXUH�FDVVHWWH�GHFN�DQG�&'�SOD\HU��

'� 3RZHU� 3URYLVLRQV�� � $� VLQJOH� VZLWFK� LQ� FDELQHW� VKDOO� GLVFRQQHFW� FDELQHW� SRZHU� GLVWULEXWLRQ�
V\VWHP�DQG�HOHFWULFDO�RXWOHWV��ZKLFK�VKDOO�EH�XQLIRUPO\�VSDFHG�WR�DFFRPPRGDWH�DF�SRZHU�FRUGV�
IRU�HDFK�LWHP�RI�HTXLSPHQW��

(� 9HQWLODWLRQ���$�ORZ�QRLVH�IDQ�IRU� IRUFHG�DLU�FDELQHW�YHQWLODWLRQ�� �)DQ�VKDOO�EH�HTXLSSHG�ZLWK�D�
ILOWHUHG� LQSXW�YHQW�DQG�VKDOO�EH�FRQQHFWHG� WR�RSHUDWH�IURP������WR�����9�DF�����+]��VHSDUDWHO\�
IXVHG�DQG�VZLWFKHG��DUUDQJHG�WR�EH�SRZHUHG�ZKHQ�PDLQ�FDELQHW�SRZHU�VZLWFK�LV�RQ��

���� 7(/(3+21(�3$*,1*�$'$37(5�

$� $GDSWHUV�VKDOO�DFFHSW�YRLFH�VLJQDOV� IURP�WHOHSKRQH�H[WHQVLRQ�GLDOLQJ�DFFHVV�DQG�DXWRPDWLFDOO\�
SURYLGH�DPSOLILHU�LQSXW�DQG�SURJUDP�RYHUULGH�IRU�SUHVHOHFWHG�]RQHV��

�� 0LQLPXP�)UHTXHQF\�5HVSRQVH���)ODW������WR������+]��
�� ,PSHGDQFH�0DWFKLQJ���$GDSWHU�PDWFKHV�WHOHSKRQH�OLQH�WR�SXEOLF�DGGUHVV�HTXLSPHQW�LQSXW��
�� 5DFN�PRXQWLQJ��

���� 721(�*(1(5$725�

$� *HQHUDWRU�VKDOO�SURYLGH�FORFN�DQG�SURJUDP�LQWHUIDFH�ZLWK�SXEOLF�DGGUHVV�DQG�PDVV�QRWLILFDWLRQ�
V\VWHP��

%� 6LJQDOV�� � 0LQLPXP� RI� VHYHQ� GLVWLQFW�� DXGLEOH� VLJQDO� W\SHV� LQFOXGLQJ� ZDLO�� ZDUEOH�� KLJK�ORZ��
DODUP��UHSHDWLQJ�DQG�VLQJOH�VWURNH�FKLPHV��DQG�WRQH��

&� 3LWFK�&RQWURO���&KLPHV�DQG�WRQH��

'� 9ROXPH�&RQWURO���$OO�RXWSXWV��

(� $FWLYDWLRQ�6ZLWFK�1HWZRUN�� �(VWDEOLVKHV�SULRULW\� DQG�KLHUDUFK\�RI�RXWSXW� VLJQDOV�SURGXFHG�E\�
GLIIHUHQW�DFWLYDWLRQ�VHWXSV��

)� 0RXQWLQJ���5DFN��
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���� 021,725�3$1(/�

$� 0RQLWRU�SRZHU�DPSOLILHUV��

%� &RPSRQHQWV�� � 98� RU� G%� PHWHU�� VSHDNHU� ZLWK� YROXPH� FRQWURO�� DQG� PXOWLSOH�SRVLWLRQ� URWDU\�
VHOHFWRU�VZLWFK��

&� 6HOHFWRU�6ZLWFK�DQG�9ROXPH�&RQWURO�� �6HOHFWLYH�PRQLWRULQJ�RI�RXWSXW�RI� HDFK� VHSDUDWH�SRZHU�
DPSOLILHU�YLD�98�RU�G%�PHWHU�DQG�VSHDNHU��

'� 0RXQWLQJ���5DFN��

���� /28'63($.(56�

$� &RQH�7\SH�/RXGVSHDNHUV��

�� 0LQLPXP�$[LDO�6HQVLWLYLW\������G%�DW�RQH�PHWHU��ZLWK���:�LQSXW��
�� )UHTXHQF\�5HVSRQVH���:LWKLQ�SOXV�RU�PLQXV���G%�IURP����WR��������+]��
�� 6L]H�����LQFKHV�ZLWK���LQFK�YRLFH�FRLO�DQG�PLQLPXP���R]��FHUDPLF�PDJQHW��
�� 0LQLPXP�'LVSHUVLRQ�$QJOH�������GHJUHHV��
�� 5DWHG�2XWSXW�/HYHO������:��
�� 0DWFKLQJ� 7UDQVIRUPHU�� � )XOO�SRZHU� UDWHG� ZLWK� IRXU� WDSV�� � 0D[LPXP� LQVHUWLRQ� ORVV� RI�

����G%��
�� 6XUIDFH�0RXQWLQJ�8QLWV���&HLOLQJ��ZDOO��RU�SHQGDQW�PRXQWLQJ��DV�LQGLFDWHG��LQ�VWHHO�EDFN�

ER[HV�� DFRXVWLFDOO\� GDPSHQHG�� � )URQW� IDFH� RI� DW� OHDVW� �������LQFK� VWHHO� DQG� ZKROH�
DVVHPEO\�UXVW�SURRIHG�DQG�VKRS�SULPHG�IRU�ILHOG�SDLQWLQJ��

�� )OXVK�&HLOLQJ�0RXQWLQJ� 8QLWV�� � ,Q� VWHHO� EDFN� ER[HV�� DFRXVWLFDOO\� GDPSHQHG�� � 0HWDO�
FHLOLQJ�JULOOH�ZLWK�ZKLWH�EDNHG�HQDPHO��

%� +RUQ�7\SH�/RXGVSHDNHUV��

�� 7\SH���6LQJOH�KRUQ�XQLWV��GRXEOH�UHHQWUDQW�GHVLJQ��ZLWK�PLQLPXP�IXOO�UDQJH�SRZHU�UDWLQJ�
RI����:��

�� 0DWFKLQJ�7UDQVIRUPHU�� � )XOO�SRZHU� UDWHG�ZLWK� IRXU� VWDQGDUG� WDSV�� �0D[LPXP� LQVHUWLRQ�
ORVV�RI�����G%��

�� )UHTXHQF\�5HVSRQVH���:LWKLQ�SOXV�RU�PLQXV���G%�IURP�����WR��������+]��
�� 'LVSHUVLRQ�$QJOH�������E\�����GHJUHHV��
�� 0RXQWLQJ���,QWHJUDO�EUDFNHW��
�� 8QLWV�LQ�+D]DUGRXV��&ODVVLILHG��/RFDWLRQV���/LVWHG�DQG�ODEHOHG�IRU�HQYLURQPHQW�LQ�ZKLFK�

WKH\�DUH�ORFDWHG��

���� 12,6(�23(5$7('�*$,1�&21752//(5�

$� *DLQ� FRQWUROOHU� VKDOO� EH� GHVLJQHG� WR� FRQWLQXRXVO\� VHQVH� VSDFH� QRLVH� OHYHO� DQG� DXWRPDWLFDOO\�
DGMXVW�VLJQDO�OHYHO�WR�ORFDO�VSHDNHUV��

%� )UHTXHQF\�5HVSRQVH������WR��������+]��SOXV�RU�PLQXV���G%��

&� /HYHO�$GMXVWPHQW�5DQJH������G%�PLQLPXP��
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'� 0D[LPXP�'LVWRUWLRQ�����SHUFHQW��

(� &RQWURO���3HUPLWV�DGMXVWPHQW�RI�VHQVLQJ�OHYHO�RI�GHYLFH��

���� 287/(76�

$� 9ROXPH� $WWHQXDWRU� 6WDWLRQ�� � :DOO�SODWH�PRXQWHG� DXWRWUDQVIRUPHU� W\SH� ZLWK� SDJLQJ� SULRULW\�
IHDWXUH��

�� :DWWDJH�5DWLQJ������:�XQOHVV�RWKHUZLVH�LQGLFDWHG��
�� $WWHQXDWLRQ�SHU�6WHS�����G%��ZLWK�SRVLWLYH�RII�SRVLWLRQ��
�� ,QVHUWLRQ�/RVV�������G%�PD[LPXP��
�� $WWHQXDWLRQ�%\SDVV�5HOD\���6LQJOH�SROH��GRXEOH�WKURZ���&RQQHFWHG�WR�RSHUDWH�DQG�E\SDVV�

DWWHQXDWLRQ� ZKHQ� DOO�FDOO�� SDJLQJ�� SURJUDP� VLJQDO�� RU� SUHUHFRUGHG�PHVVDJH� IHDWXUHV� DUH�
XVHG���5HOD\�UHWXUQV�WR�QRUPDO�SRVLWLRQ�DW�HQG�RI�SULRULW\�WUDQVPLVVLRQ��

�� /DEHO����3$�9ROXPH���

%� 0LFURSKRQH�2XWOHW���7KUHH�SROH��SRODUL]HG��ORFNLQJ�W\SH��PLFURSKRQH�UHFHSWDFOHV�LQ�VLQJOH�JDQJ�
ER[HV�� �(TXLS�ZDOO�RXWOHWV�ZLWK�EUXVKHG�VWDLQOHVV�VWHHO�GHYLFH�SODWHV�� �(TXLS�IORRU�RXWOHWV�ZLWK�
JUD\�WDSHUHG�UXEEHU�RU�SODVWLF�FDEOH�QR]]OHV�DQG�IL[HG�RXWOHW�FRYHUV��

&� +HDGSKRQH�2XWOHW� �IRU� WKH�+HDULQJ� ,PSDLUHG��� �0LFURSKRQH� UHFHSWDFOHV� LQ� VLQJOH�JDQJ�ER[HV���
(TXLS� ZDOO� RXWOHWV� ZLWK� EUXVKHG� VWDLQOHVV�VWHHO� GHYLFH� SODWHV�� � (TXLS� IORRU� RXWOHWV� ZLWK� JUD\�
WDSHUHG�UXEEHU�RU�SODVWLF�FDEOH�QR]]OHV�DQG�IL[HG�RXWOHW�FRYHUV��

���� %$77(5<�%$&.83�32:(5�81,7�

$� 8QLW�VKDOO�EH�UDFN�PRXQWHG��FRQVLVWLQJ�RI�WLPH�GHOD\�UHOD\��VHDOHG�OHDG�FDOFLXP�EDWWHU\��EDWWHU\�
FKDUJHU�� RQ�RII� VZLWFK�� �QRUPDO�� DQG� �HPHUJHQF\�� LQGLFDWLQJ� OLJKWV�� DQG� DGHTXDWH� FDSDFLW\� WR�
VXSSO\�PD[LPXP�HTXLSPHQW�SRZHU�UHTXLUHPHQWV�IRU�RQH�KRXU�RI�FRQWLQXRXV�IXOO�RSHUDWLRQ��

%� 8QLW�VKDOO�VXSSO\�SXEOLF�DGGUHVV�HTXLSPHQW�ZLWK�����WR����9�GF�SRZHU�DXWRPDWLFDOO\�GXULQJ�DQ�
RXWDJH�RI�QRUPDO�����9�DF�SRZHU��

&� %DWWHU\� VKDOO� EH� RQ� IORDW� FKDUJH� ZKHQ� QRW� VXSSO\LQJ� V\VWHP� DQG� WR� WUDQVIHU� DXWRPDWLFDOO\� WR�
VXSSO\�V\VWHP�DIWHU� WKUHH� WR�ILYH�VHFRQGV�RI�FRQWLQXRXV�RXWDJH�RI�QRUPDO�SRZHU��DV�VHQVHG�E\�
WLPH�GHOD\�UHOD\��

'� 8QLW� VKDOO� DXWRPDWLFDOO\� UHWUDQVIHU� V\VWHP� WR� QRUPDO� VXSSO\� ZKHQ� QRUPDO� SRZHU� KDV� EHHQ�
UHHVWDEOLVKHG�IRU�WKUHH�WR�ILYH�VHFRQGV�FRQWLQXRXVO\��

���� &21'8&7256�$1'�&$%/(6�

$� -DFNHWHG��WZLVWHG�SDLU�DQG�WZLVWHG�PXOWLSDLU��XQWLQQHG�VROLG�FRSSHU��

�� ,QVXODWLRQ�IRU�:LUH�LQ�&RQGXLW���7KHUPRSODVWLF��QRW�OHVV�WKDQ������LQFK�WKLFN��
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�� 0LFURSKRQH�&DEOHV�� �1HRSUHQH� MDFNHWHG��QRW� OHVV� WKDQ������ LQFK� WKLFN��RYHU�VKLHOG�ZLWK�
ILOOHG�LQWHUVWLFHV���6KLHOG�1R�����$:*��WLQQHG��VRIW�FRSSHU�VWUDQGV�IRUPHG�LQWR�D�EUDLG�RU�
DSSURYHG�HTXLYDOHQW�IRLO���6KLHOGLQJ�FRYHUDJH�RQ�FRQGXFWRUV�LV�QRW�OHVV�WKDQ����SHUFHQW��

�� 3OHQXP�&DEOH���/LVWHG�DQG�ODEHOHG�IRU�SOHQXP�LQVWDOODWLRQ��

���� 5$&(:$<6�

$� &RQGXLW� DQG� %R[HV�� � &RPSO\� ZLWK� 'LYLVLRQ���� 6HFWLRQ� �5DFHZD\� DQG� %R[HV� IRU� (OHFWULFDO�
6\VWHPV�´�

�� 2XWOHW�ER[HV�VKDOO�EH�QRW�OHVV�WKDQ���LQFKHV�ZLGH����LQFKHV�KLJK��DQG�������LQFKHV�GHHS��

3$57�����(;(&87,21�

��� :,5,1*�0(7+2'6�

$� :LULQJ�0HWKRG�� � ,QVWDOO� FDEOHV� LQ� UDFHZD\V� DQG� FDEOH� WUD\V� H[FHSW�ZLWKLQ� FRQVROHV�� FDELQHWV��
GHVNV�� DQG� FRXQWHUV��DQG� H[FHSW� LQ� DFFHVVLEOH� FHLOLQJ� VSDFHV� DQG� LQ� J\SVXP� ERDUG� SDUWLWLRQV�
ZKHUH� XQHQFORVHG� ZLULQJ� PHWKRG� PD\� EH� XVHG�� � &RQFHDO� UDFHZD\� DQG� FDEOHV� H[FHSW� LQ�
XQILQLVKHG�VSDFHV��

�� ,QVWDOO�SOHQXP�FDEOH�LQ�HQYLURQPHQWDO�DLU�VSDFHV��LQFOXGLQJ�SOHQXP�FHLOLQJV��
�� &RPSO\� ZLWK� UHTXLUHPHQWV� IRU� UDFHZD\V� DQG� ER[HV� VSHFLILHG� LQ� 'LYLVLRQ���� 6HFWLRQ�

�5DFHZD\�DQG�%R[HV�IRU�(OHFWULFDO�6\VWHPV���

%� :LULQJ�0HWKRG���&RQFHDO�FRQGXFWRUV�DQG�FDEOHV�LQ�DFFHVVLEOH�FHLOLQJV��ZDOOV��DQG�IORRUV�ZKHUH�
SRVVLEOH��

&� :LULQJ�ZLWKLQ�(QFORVXUHV���%XQGOH��ODFH��DQG�WUDLQ�FDEOHV�WR�WHUPLQDO�SRLQWV�ZLWK�QR�H[FHVV�DQG�
ZLWKRXW�H[FHHGLQJ�PDQXIDFWXUHU
V�OLPLWDWLRQV�RQ�EHQGLQJ�UDGLL���3URYLGH�DQG�XVH�ODFLQJ�EDUV�DQG�
GLVWULEXWLRQ�VSRROV��

��� ,167$//$7,21�2)�5$&(:$<6�

$� &RPSO\�ZLWK�UHTXLUHPHQWV�LQ�'LYLVLRQ����6HFWLRQ��5DFHZD\�DQG�%R[HV�IRU�(OHFWULFDO�6\VWHPV��
IRU�LQVWDOODWLRQ�RI�FRQGXLWV�DQG�ZLUHZD\V��

%� ,QVWDOO�PDQXIDFWXUHG�FRQGXLW�VZHHSV�DQG�ORQJ�UDGLXV�HOERZV�ZKHQHYHU�SRVVLEOH��

��� ,167$//$7,21�2)�&$%/(6�

$� &RPSO\�ZLWK�1(&$����

%� *HQHUDO�&DEOH�,QVWDOODWLRQ�5HTXLUHPHQWV��

�� 7HUPLQDWH�FRQGXFWRUV��QR�FDEOH�VKDOO�FRQWDLQ�XQWHUPLQDWHG�HOHPHQWV���0DNH�WHUPLQDWLRQV�
RQO\�DW�RXWOHWV�DQG�WHUPLQDOV��
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�� 6SOLFHV��7DSV��DQG�7HUPLQDWLRQV���$UUDQJH�RQ�QXPEHUHG�WHUPLQDO�VWULSV�LQ�MXQFWLRQ��SXOO��
DQG� RXWOHW� ER[HV�� WHUPLQDO� FDELQHWV�� DQG� HTXLSPHQW� HQFORVXUHV�� � &DEOHV� PD\� QRW� EH�
VSOLFHG��

�� 6HFXUH� DQG� VXSSRUW� FDEOHV� DW� LQWHUYDOV� QRW� H[FHHGLQJ� ��� LQFKHV� DQG� QRW� PRUH� WKDQ� ��
LQFKHV�IURP�FDELQHWV��ER[HV��ILWWLQJV��RXWOHWV��UDFNV��IUDPHV��DQG�WHUPLQDOV��

�� %XQGOH�� ODFH�� DQG� WUDLQ� FRQGXFWRUV� WR� WHUPLQDO� SRLQWV�ZLWKRXW� H[FHHGLQJ�PDQXIDFWXUHU
V�
OLPLWDWLRQV�RQ�EHQGLQJ�UDGLL���,QVWDOO�ODFLQJ�EDUV�DQG�GLVWULEXWLRQ�VSRROV��

�� 'R�QRW� LQVWDOO�EUXLVHG��NLQNHG��VFRUHG��GHIRUPHG��RU�DEUDGHG�FDEOH���'R�QRW�VSOLFH�FDEOH�
EHWZHHQ� WHUPLQDWLRQ�� WDS�� RU� MXQFWLRQ� SRLQWV�� � 5HPRYH� DQG� GLVFDUG� FDEOH� LI� GDPDJHG�
GXULQJ�LQVWDOODWLRQ�DQG�UHSODFH�LW�ZLWK�QHZ�FDEOH��

�� &ROG�:HDWKHU� ,QVWDOODWLRQ�� � %ULQJ� FDEOH� WR� URRP� WHPSHUDWXUH� EHIRUH� GHUHHOLQJ�� � +HDW�
ODPSV�VKDOO�QRW�EH�XVHG��

&� 2SHQ�&DEOH�,QVWDOODWLRQ��

�� ,QVWDOO� FDEOLQJ� ZLWK� KRUL]RQWDO� DQG� YHUWLFDO� FDEOH� JXLGHV� LQ� WHOHFRPPXQLFDWLRQV� VSDFHV�
ZLWK�WHUPLQDWLQJ�KDUGZDUH�DQG�LQWHUFRQQHFWLRQ�HTXLSPHQW��

�� 6XVSHQG�VSHDNHU�FDEOH�QRW�LQ�D�ZLUHZD\�RU�SDWKZD\�D�PLQLPXP�RI���LQFKHV�DERYH�FHLOLQJ�
E\�FDEOH�VXSSRUWV�QRW�PRUH�WKDQ����LQFKHV�DSDUW��

�� &DEOH�VKDOO�QRW�EH�UXQ� WKURXJK�VWUXFWXUDO�PHPEHUV�RU�EH� LQ�FRQWDFW�ZLWK�SLSHV��GXFWV��RU�
RWKHU�SRWHQWLDOO\�GDPDJLQJ�LWHPV��

'� 6HSDUDWLRQ�RI�:LUHV���6HSDUDWH�VSHDNHU�PLFURSKRQH��OLQH�OHYHO��VSHDNHU�OHYHO��DQG�SRZHU�ZLULQJ�
UXQV���,QVWDOO�LQ�VHSDUDWH�UDFHZD\V�RU��ZKHUH�H[SRVHG�RU�LQ�VDPH�HQFORVXUH��VHSDUDWH�FRQGXFWRUV�
DW� OHDVW� ��� LQFKHV� DSDUW� IRU� VSHDNHU� PLFURSKRQHV� DQG� DGMDFHQW� SDUDOOHO� SRZHU� DQG� WHOHSKRQH�
ZLULQJ�� � 6HSDUDWH� RWKHU� LQWHUFRPPXQLFDWLRQ� HTXLSPHQW� FRQGXFWRUV� DV� UHFRPPHQGHG� E\�
HTXLSPHQW�PDQXIDFWXUHU��

��� ,167$//$7,21�

$� 0DWFK� LQSXW� DQG� RXWSXW� LPSHGDQFHV� DQG� VLJQDO� OHYHOV� DW� VLJQDO� LQWHUIDFHV�� � 3URYLGH�PDWFKLQJ�
QHWZRUNV�ZKHUH�UHTXLUHG��

%� ,GHQWLILFDWLRQ� RI� &RQGXFWRUV� DQG� &DEOHV�� � &RORU�FRGH� FRQGXFWRUV� DQG� DSSO\� ZLUH� DQG� FDEOH�
PDUNLQJ�WDSH�WR�GHVLJQDWH�ZLUHV�DQG�FDEOHV�VR�WKH\�LGHQWLI\�PHGLD�LQ�FRRUGLQDWLRQ�ZLWK�V\VWHP�
ZLULQJ�GLDJUDPV��

&� (TXLSPHQW�&DELQHWV��

�� *URXS� LWHPV� RI� VDPH� IXQFWLRQ� WRJHWKHU�� HLWKHU� YHUWLFDOO\� RU� VLGH� E\� VLGH�� DQG� DUUDQJH�
FRQWUROV�V\PPHWULFDOO\���0RXQW�PRQLWRU�SDQHO�DERYH�WKH�DPSOLILHUV��

�� $UUDQJH�DOO�LQSXWV��RXWSXWV��LQWHUFRQQHFWLRQV��DQG�WHVW�SRLQWV�VR�WKH\�DUH�DFFHVVLEOH�DW�UHDU�
RI� UDFN� IRU� PDLQWHQDQFH� DQG� WHVWLQJ�� ZLWK� HDFK� LWHP� UHPRYDEOH� IURP� UDFN� ZLWKRXW�
GLVWXUELQJ�RWKHU�LWHPV�RU�FRQQHFWLRQV��

'� 9ROXPH�/LPLWHU�&RPSUHVVRU�� � (TXLS� HDFK� ]RQH�ZLWK� D� YROXPH� OLPLWHU�FRPSUHVVRU�� � ,QVWDOO� LQ�
FHQWUDO�HTXLSPHQW�FDELQHW���$UUDQJH�WR�SURYLGH�D�FRQVWDQW�LQSXW�WR�SRZHU�DPSOLILHUV��

(� :DOO�0RXQWHG�2XWOHWV���)OXVK�PRXQWHG��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�
�

38%/,&�$''5(66�$1'�0$66�127,),&$7,21�6<67(06� ������������

)� )ORRU�0RXQWHG� 2XWOHWV�� � &RQFHDO� LQ� IORRU� DQG� LQVWDOO� FDEOH� QR]]OHV� WKURXJK� RXWOHW� FRYHUV���
6HFXUH�RXWOHW�FRYHUV�LQ�SODFH���7ULP�ZLWK�FDUSHW�LQ�FDUSHWHG�DUHDV��

*� &RQGXFWRU� 6L]LQJ�� �8QOHVV� RWKHUZLVH� LQGLFDWHG�� VL]H� VSHDNHU� FLUFXLW� FRQGXFWRUV� IURP� UDFNV� WR�
ORXGVSHDNHU�RXWOHWV�QRW�VPDOOHU�WKDQ�1R�����$:*�DQG�FRQGXFWRUV�IURP�PLFURSKRQH�UHFHSWDFOHV�
WR�DPSOLILHUV�QRW�VPDOOHU�WKDQ�1R�����$:*��

+� :HDWKHUSURRI�(TXLSPHQW�� � )RU� XQLWV� WKDW� DUH�PRXQWHG� RXWGRRUV�� LQ� GDPS� ORFDWLRQV�� RU�ZKHUH�
H[SRVHG�WR�ZHDWKHU��LQVWDOO�FRQVLVWHQW�ZLWK�UHTXLUHPHQWV�RI�ZHDWKHUSURRI�UDWLQJ��

,� 6SHDNHU�/LQH�0DWFKLQJ�7UDQVIRUPHU�&RQQHFWLRQV���0DNH� LQLWLDO� FRQQHFWLRQV�XVLQJ� WDS�VHWWLQJV�
LQGLFDWHG�RQ�'UDZLQJV��

-� &RQQHFW�ZLULQJ� DFFRUGLQJ� WR�'LYLVLRQ����6HFWLRQ� �/RZ�9ROWDJH�(OHFWULFDO� 3RZHU�&RQGXFWRUV�
DQG�&DEOHV���

��� *5281',1*�

$� *URXQG�FDEOH�VKLHOGV�DQG�HTXLSPHQW� WR�HOLPLQDWH�VKRFN�KD]DUG�DQG� WR�PLQLPL]H�JURXQG�ORRSV��
FRPPRQ�PRGH�UHWXUQV��QRLVH�SLFNXS��FURVV�WDON��DQG�RWKHU�LPSDLUPHQWV��

%� 6LJQDO�*URXQG�7HUPLQDO�� �/RFDWH� DW�PDLQ� HTXLSPHQW�FDELQHW�� � ,VRODWH� IURP�SRZHU� V\VWHP�DQG�
HTXLSPHQW�JURXQGLQJ��

&� ,QVWDOO� JURXQGLQJ� HOHFWURGHV� DV� VSHFLILHG� LQ�'LYLVLRQ���� 6HFWLRQ� �*URXQGLQJ� DQG�%RQGLQJ� IRU�
(OHFWULFDO�6\VWHPV���

��� ),(/'�48$/,7<�&21752/�

$� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� LQVSHFW��
WHVW��DQG�DGMXVW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��

&� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

'� 7HVWV�DQG�,QVSHFWLRQV��

�� 6FKHGXOH�WHVWV�ZLWK�DW�OHDVW�VHYHQ�GD\V
�DGYDQFH�QRWLFH�RI�WHVW�SHUIRUPDQFH��
�� $IWHU�LQVWDOOLQJ�SXEOLF�DGGUHVV�DQG�PDVV�QRWLILFDWLRQ�V\VWHPV�DQG�DIWHU�HOHFWULFDO�FLUFXLWU\�

KDV�EHHQ�HQHUJL]HG��WHVW�IRU�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��
�� 2SHUDWLRQDO�7HVW�� �3HUIRUP�WHVWV� WKDW� LQFOXGH�RULJLQDWLQJ�SURJUDP�DQG�SDJH�PHVVDJHV�DW�

PLFURSKRQH�RXWOHWV��SUHDPSOLILHU�SURJUDP�LQSXWV��DQG�RWKHU�LQSXWV���9HULI\�SURSHU�URXWLQJ�
DQG�YROXPH�OHYHOV�DQG�WKDW�V\VWHP�LV�IUHH�RI�QRLVH�DQG�GLVWRUWLRQ��
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�� 6LJQDO�WR�1RLVH�5DWLR�7HVW���0HDVXUH�VLJQDO�WR�QRLVH�UDWLR�RI�FRPSOHWH�V\VWHP�DW�QRUPDO�
JDLQ�VHWWLQJV�DV�IROORZV��

D� 'LVFRQQHFW� PLFURSKRQH� DW� FRQQHFWRU� RU� MDFN� FORVHVW� WR� LW� DQG� UHSODFH� LW� LQ� WKH�
FLUFXLW� ZLWK� D� VLJQDO� JHQHUDWRU� XVLQJ� D� �����+]� VLJQDO�� � 5HSODFH� DOO� RWKHU�
PLFURSKRQHV� DW� FRUUHVSRQGLQJ� FRQQHFWRUV� ZLWK� GXPP\� ORDGV�� HDFK� HTXDO� LQ�
LPSHGDQFH�WR�PLFURSKRQH�LW�UHSODFHV���0HDVXUH�VLJQDO�WR�QRLVH�UDWLR��

E� 5HSHDW�WHVW�IRU�HDFK�VHSDUDWHO\�FRQWUROOHG�]RQH�RI�ORXGVSHDNHUV��
F� 0LQLPXP�DFFHSWDQFH�UDWLR�LV����G%��

�� 'LVWRUWLRQ� 7HVW�� � 0HDVXUH� GLVWRUWLRQ� DW� QRUPDO� JDLQ� VHWWLQJV� DQG� UDWHG� SRZHU�� � )HHG�
VLJQDOV� DW� IUHTXHQFLHV� RI� ���� ����� ����� ������ ������ ������ DQG� �������+]� LQWR� HDFK�
SUHDPSOLILHU�FKDQQHO�� �)RU�HDFK�IUHTXHQF\��PHDVXUH�GLVWRUWLRQ� LQ� WKH�SDJLQJ�DQG�DOO�FDOO�
DPSOLILHU� RXWSXWV�� �0D[LPXP� DFFHSWDEOH� GLVWRUWLRQ� DW� DQ\� IUHTXHQF\� LV� �� SHUFHQW� WRWDO�
KDUPRQLFV��

�� $FRXVWLF�&RYHUDJH�7HVW���)HHG�SLQN�QRLVH�LQWR�V\VWHP�XVLQJ�RFWDYHV�FHQWHUHG�DW�����DQG�
����� +]�� � 8VH� VRXQG�OHYHO� PHWHU� ZLWK� RFWDYH�EDQG� ILOWHUV� WR� PHDVXUH� OHYHO� DW� ILYH�
ORFDWLRQV� LQ� HDFK� ]RQH�� � )RU� VSDFHV� ZLWK� VHDWHG� DXGLHQFHV�� PD[LPXP� SHUPLVVLEOH�
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SECTION 280513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. UTP cabling. 
2. Coaxial cabling. 
3. Low-voltage control cabling. 
4. Control-circuit conductors. 
5. Fire alarm wire and cable. 
6. Identification products. 

1.3 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service International. 

B. EMI:  Electromagnetic interference. 

C. IDC:  Insulation displacement connector. 

D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control and signaling power-limited circuits. 

E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs 
of a wall cavity). 

F. RCDD:  Registered Communications Distribution Designer. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For coaxial cable, include the following installation data for each type used: 

a. Nominal OD. 
b. Minimum bending radius. 
c. Maximum pulling tension. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector. 

B. Source quality-control reports. 

C. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 
supervise on-site testing. 

1.7 FIELD CONDITIONS 

A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged. 

1. Indications that wire and cables are wet or moisture damaged include, but are not limited 
to, discoloration and sagging of factory packing materials. 

B. Environmental Limitations:  Do not deliver or install UTP, and coaxial cables and connecting 
materials until wet work in spaces is complete and dry, and temporary HVAC system is 
operating and maintaining ambient temperature and humidity conditions at occupancy levels 
during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  50 or less. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with 
requirements for plywood backing panels in Division 06 Section "Rough Carpentry." 
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2.3 UTP CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ADC. 
2. AMP Netconnect; a brand of Tyco Electronics Corporation. 
3. Belden Inc. 
4. Berk-Tek; a Nexans company. 
5. CommScope, Inc. 
6. Draka Cableteq USA. 
7. Genesis Cable Products; Honeywell International, Inc. 
8. Mohawk; a division of Belden Networking, Inc. 
9. Superior Essex Inc. 
10. SYSTIMAX Solutions; a CommScope, Inc. brand. 
11. 3M; Communication Markets Division. 

B. Description:  100-ohm, four-pair UTP, covered with a blue thermoplastic jacket. 

1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-B.1 for performance specifications. 
3. Comply with TIA/EIA-568-B.2, Category 6. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70 for the following types: 

a. Communications, General Purpose:  Type CM or CMG. 
b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262. 
c. Communications, Riser Rated:  Type CMR, complying with UL 1666. 
d. Communications, Limited Purpose:  Type CMX. 
e. Multipurpose:  Type MP or MPG. 
f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262. 
g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666. 

2.4 UTP CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 
following: 

1. ADC. 
2. American Technology Systems Industries, Inc. 
3. AMP Netconnect; a brand of Tyco Electronics Corporation. 
4. Belden Inc. 
5. Dynacom Inc. 
6. Hubbell Incorporated; Hubbell Premise Wiring. 
7. Leviton Commercial Networks Division. 
8. Molex Premise Networks; a division of Molex, Inc. 
9. Panduit Corp. 
10. Siemon. 
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B. UTP Cable Connecting Hardware:  IDC type, using modules designed for punch-down caps or 
tools.  Cables shall be terminated with connecting hardware of the same category or higher. 

C. Connecting Blocks:  110-style for Category 6.  Provide blocks for the number of cables 
terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs 
and jacks where indicated. 

2.5 COAXIAL CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Alpha Wire Company. 
2. Belden Inc. 
3. Coleman Cable, Inc. 
4. CommScope, Inc. 

B. General Coaxial Cable Requirements:  Broadband type, recommended by cable manufacturer 
specifically for broadband data transmission applications.  Coaxial cable and accessories shall 
have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 806 MHz. 

C. RG-11/U:  NFPA 70, Type CATV. 

1. No. 14 AWG, solid, copper-covered steel conductor. 
2. Gas-injected, foam-PE insulation. 
3. Double shielded with 100 percent aluminum polyester tape and 60 percent aluminum 

braid. 
4. Jacketed with sunlight-resistant, black PVC or PE. 
5. Suitable for outdoor installations in ambient temperatures ranging from minus 40 to plus 

85 deg C. 

D. RG59/U:  NFPA 70, Type CATVR. 

1. No. 20 AWG, solid, silver-plated, copper-covered steel conductor. 
2. Gas-injected, foam-PE insulation. 
3. Triple shielded with 100 percent aluminum polyester tape and 95 percent aluminum 

braid; covered by aluminum foil with grounding strip. 
4. Color-coded PVC jacket. 

E. RG-6/U:  NFPA 70, Type CATV or CM. 

1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation. 
2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid. 
3. Jacketed with black PVC or PE. 
4. Suitable for indoor installations. 

F. RG59/U:  NFPA 70, Type CATV. 

1. No. 20 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation. 
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2. Double shielded with 100 percent aluminum polyester tape and 40 percent aluminum 
braid. 

3. PVC jacket. 

G. RG59/U (Plenum Rated):  NFPA 70, Type CMP. 

1. No. 20 AWG, solid, copper-covered steel conductor; foam fluorinated ethylene propylene 
insulation. 

2. Double shielded with 100 percent aluminum-foil shield and 65 percent aluminum braid. 
3. Copolymer jacket. 

H. NFPA and UL Compliance:  Coaxial cables shall be listed and labeled by an NRTL acceptable 
to authorities having jurisdiction as complying with UL 1655, and with NFPA 70 "Radio and 
Television Equipment" and "Community Antenna Television and Radio Distribution" Articles.  
Types are as follows: 

1. CATV Cable:  Type CATV, or CATVP or CATVR. 
2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262. 
3. CATV Riser Rated:  Type CATVR; or CATVP, CATVR, or CATV, complying with 

UL 1666. 
4. CATV Limited Rating:  Type CATVX. 

2.6 COAXIAL CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Emerson Network Power Connectivity Solutions; AIM Electronics brand. 
2. Leviton Commercial Networks Division. 
3. Siemon. 

B. Coaxial-Cable Connectors:  Type BNC, 75 ohms. 

2.7 LOW-VOLTAGE CONTROL CABLE 

A. Paired Cable:  NFPA 70, Type CMG. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) andNo. 18 AWG, stranded (19x30) 
tinned copper conductors. 

2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors. 
2. PVC insulation. 
3. Unshielded. 
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4. PVC jacket. 
5. Flame Resistance:  Comply with NFPA 262. 

2.8 CONTROL-CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in 
raceway. 

B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in 
raceway. 

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with 
UL 83. 

2.9 FIRE ALARM WIRE AND CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Comtran Corporation. 
2. Genesis Cable Products; Honeywell International, Inc. 
3. Rockbestos-Suprenant Cable Corp. 
4. West Penn Wire. 

B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

C. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG, size as 
recommended by system manufacturer. 

1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, 
for power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as 
complying with UL 1424 and UL 2196 for a 2-hour rating. 

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 

1. Low-Voltage Circuits:  No. 16 AWG, minimum. 
2. Line-Voltage Circuits:  No. 12 AWG, minimum. 
3. Multiconductor Armored Cable:  NFPA 70, Type MC, copper conductors, 

Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer 
jacket with red identifier stripe, NTRL listed for fire alarm and cable tray installation, 
plenum rated, and complying with requirements in UL 2196 for a 2-hour rating. 

2.10 IDENTIFICATION PRODUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Brady Worldwide, Inc. 
2. HellermannTyton North America. 
3. Kroy LLC. 
4. Panduit Corp. 

B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers. 

C. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

2.11 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 

B. Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568-B.2. 

D. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA/EIA-568-B.3. 

E. Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test 
the frequency response, or attenuation over frequency, of a cable by generating a voltage whose 
frequency is varied through the specified frequency range and graphing the results. 

F. Cable will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements in Division 26 Section "Hangers and Supports for Electrical 
Systems" for installation of supports for cables. 

3.2 WIRING METHOD 

A. Install wiring in metal pathways and wireways. 

1. Minimum conduit size shall be 3/4 inch.  Control and data transmission wiring shall not 
share conduit with other building wiring systems. 

B. Install cable, concealed in accessible ceilings, walls, and floors when possible. 

C. Wiring within Enclosures: 

1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii. 
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2. Install lacing bars and distribution spools. 
3. Separate power-limited and non-power-limited conductors as recommended in writing by 

manufacturer. 
4. Install conductors parallel with or at right angles to sides and back of enclosure. 
5. Connect conductors that are terminated, spliced, or interrupted in any enclosure 

associated with intrusion system to terminal blocks. 
6. Mark each terminal according to system's wiring diagrams. 
7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal 

blocks, or plug connectors. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1. 

B. Conductors:  Size according to system manufacturer's written instructions unless otherwise 
indicated. 

C. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 
3. Terminate all conductors; no cable shall contain unterminated elements.  Make 

terminations only at indicated outlets, terminals, and cross-connect and patch panels. 
4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 

inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals. 

5. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 

6. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

7. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

8. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions. 

D. UTP Cable Installation:  Install using techniques, practices, and methods that are consistent with 
Category 6 rating of components and that ensure Category 6 performance of completed and 
linked signal paths, end to end. 

1. Comply with TIA/EIA-568-B.2. 
2. Install 110-style IDC termination hardware unless otherwise indicated. 
3. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to 

maintain cable geometry. 

E. Outdoor Coaxial Cable Installation: 

1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X.  Install 
corrosion-resistant connectors with properly designed O-rings to keep out moisture. 
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2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches. 

F. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded 
copper voice and data communication cable from potential EMI sources, including 
electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches . 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches. 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches. 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches. 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches. 

4. Separation between cables in grounded metallic raceways and power lines and electrical 
equipment located in grounded metallic conduits or enclosures shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches. 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches. 

5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and 
Larger:  A minimum of 48 inches. 

6. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches. 

3.4 FIRE ALARM WIRING INSTALLATION 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways 
and Boxes for Electrical Systems." 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Fire alarm circuits and equipment control wiring associated with the fire alarm system 

shall be installed in a dedicated raceway system.  This system shall not be used for any 
other wire or cable. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated 
with the fire alarm system, may not contain any other wire or cable. 

2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and 
CI, is not permitted. 
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3. Signaling Line Circuits:  Power-limited fire alarm cables may be installed in the same 
cable or raceway as signaling line circuits. 

D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by manufacturer.  Install conductors parallel with or at right angles to sides and 
back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring 
diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors. 

E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or 
equipment enclosures where circuit connections are made. 

F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different 
colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes and covers 
red. 

G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in 
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does 
not prevent the receipt or transmission of signals from other floors or zones. 

H. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the fire alarm 
control panel and the transmitter.  Install number of conductors and electrical supervision for 
connecting wiring as needed to suit monitoring function. 

3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS 

A. 120-V Power Wiring:  Install according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables" unless otherwise indicated. 

B. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits, No. 14 AWG. 
2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG. 
3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG. 

3.6 CONNECTIONS 

A. Comply with requirements in Division 28 Section "Access Control" for connecting, terminating, 
and identifying wires and cables. 

B. Comply with requirements in Division 28 Section "Video Surveillance" for connecting, 
terminating, and identifying wires and cables. 

C. Comply with requirements in Division 28 Section "PLC Electronic Detention Monitoring and 
Control Systems" for connecting, terminating, and identifying wires and cables. 
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D. Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System" for 
connecting, terminating, and identifying wires and cables. 

3.7 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping." 

B. Comply with TIA-569-B, "Firestopping" Annex A. 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.8 GROUNDING 

A. For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding, 
Bonding, and Electrical Protection" Chapter. 

B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section 
"Grounding and Bonding for Electrical Systems." 

3.9 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply 
with requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Visually inspect UTP jacket materials for NRTL certification markings.  Inspect cabling 
terminations to confirm color-coding for pin assignments, and inspect cabling 
connections to confirm compliance with TIA/EIA-568-B.1. 

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity 
between conductors.  Test operation of shorting bars in connection blocks.  Test cables 
after termination but not cross connection. 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-
B.2.  Perform tests with a tester that complies with performance requirements in 
"Test Instruments (Normative)" Annex, complying with measurement accuracy 
specified in "Measurement Accuracy (Informative)" Annex.  Use only test cords 
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and adapters that are qualified by test equipment manufacturer for channel or link 
test configuration. 

4. Coaxial Cable Tests:  Comply with requirements in Division 27 Section "Master Antenna 
Television System." 

D. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit. 

E. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 280513 
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SECTION 281300 – ACCESS CONTROL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes access control door hardware for the following: 

1. Swinging doors. 

2. Other doors to the extent indicated. 

B. Section includes, but is not necessarily limited to, the following for the integrated access control 

security and site management system: 

1. IP-enabled integrated access control door hardware. 

2. Monitoring and signaling equipment. 

3. System network control processors. 
4. Reader controller interfaces and modules. 

5. Input monitor and output control interfaces and modules. 

6. Remote card readers and display terminals. 
7. Power sourcing equipment, network switches and wireless access points. 

8. Access control cards and credentials. 

9. Access control system application software. 

10. Access control system power supplies, back-ups and surge protection. 

C. Related Sections: 

1. Division 08 Section – “Door Schedule”. 

2. Division 08 Section – “Hollow Metal Doors and Frames”. 
3. Division 08 Section – “Door Hardware”. 

4. Division 26 Sections for connections to electrical power system and for low-voltage 

wiring work. 

5. Division 28 Section - "Video Surveillance" for motion detection and video camera 
devices and equipment installed at door openings and provided as part of a security and 

site management system. 

6. Division 28 Section - "Digital, Addressable Fire Alarm System" for connections to 
building fire alarm system. 

D. Codes and References: Comply with the current version year adopted by the Authority Having 

Jurisdiction.  
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1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 

3. NFPA 70 - National Electrical Code. 

4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 

6. NFPA 105 - Installation of Smoke Door Assemblies. 

7. State Building Codes, Local Amendments. 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 

descriptions, dimensions of individual components and profiles, operational descriptions and 

finishes. 

B. System Operational Descriptions: Complete system operational narratives for the integrated 

access controlled openings defining the owner's prescribed requirements for the opening 

functionality. Narratives include, but are not limited to, the following situations: normal 
secured/unsecured state of door; authorized access; authorized egress; unauthorized access; 

unauthorized egress; fire alarm and loss of power conditions, and interfaces with other building 

control systems. 

C. Shop Drawings: Details of electrified integrated locking hardware and access control firmware, 

indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 

diagrams for power, signaling, monitoring, communication and control of the access 
control system electrified hardware and firmware. Differentiate between manufacturer-

installed and field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 

respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 

2. Electrical Coordination: Coordinate with related Division 26 Electrical Sections the 
voltages and wiring details required at electrically controlled and operated hardware 

openings. 

D. Proof of Certification: Provide copy of manufacturer(s) official certification or accreditation 
document indicating proof of status as a qualified and authorized provider of the primary access 

control components. 

E. Keying Schedule: Reference Division 08 Section "Door Hardware". 

F. Product Test Reports: Indicating compliance with cycle testing requirements, based on 

evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified 

independent testing agency. 
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G. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete access control and site management installation 

in quantity as required in Division 01, Closeout Submittals. The manual to include the name, 

address, and telephone number of the supplier/integrator providing the installation and the 
nearest service representatives for each item of equipment included in the system. The final 

copies delivered after completion of the installation test to include "as built" modifications made 

during installation, checkout, and acceptance. 

1. As-Built Drawings: During system installation, the Contractor to maintain a separate hard 

copy set of drawings, elevation diagrams, and wiring diagrams of the access control 

system to be used for record drawings. This set to be kept up to date by the Contractor 

with all changes and additions to the access control system accurately recorded. 

H. Warranties and Maintenance: Special warranties and maintenance agreements specified in this 

Section. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with documented experience in 

providing access control and security systems equipment and software similar to that indicated 

for this Project and that have a proven record of successful in-service performance. 

1. Software and access control systems components to have been previously and thoroughly 

tested together with proven installations similar in size and functionality to the design 

requirements indicated for this Project. 

B. Integrator Qualifications: Systems Integrators, verifiably factory trained and certified by the 
primary product manufacturers, with documented experience installing complete integrated 

access control systems similar in material, design, and scope to that indicated for this Project 

and whose work has resulted in construction with a proven record of successful in-service 
performance. Qualifications include, but are not necessarily limited, to the following: 

1. References: Provide a list of references for similar projects including contact name, 

phone number, name and type of project. 

2. Professional Staffing: Firms to have a dedicated access control systems integration 
department with full time, experienced professionals on staff experienced in providing on 

site consulting services for both electrified door hardware and integrated access control 

systems installations. 
3. Factory Training: Installation and service technicians are to be competent factory trained 

and certified personnel capable of maintaining the system.  

4. Service Center: Firms to have a service center capable of providing training, in-stock 
parts, and emergency maintenance and repairs at the Project site with 24-hour/7-days a 

week maximum response time. 

C. Supplier/Dealer Qualifications: Supplier/Dealers, verifiably authorized and in good standing 

with the primary product manufacturers, with documented experience supplying integrated 
access control systems similar in material, design, and scope to that indicated for this Project 

and whose work has resulted in construction with a proven record of successful in-service 

performance. 
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D. Integrated Wiegand Output, Wireless, and IP-Enabled access control products are required to be 
supplied and installed only through designated ASSA ABLOY "Authorized Channel Partner" 

(ACP) and “Certified Integrator” (CI) accounts. 

E. Source Limitations: Obtain the access control door hardware, system firmware and application 
software specified in this Section from a single source, qualified supplier/integrator unless 

otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted.  

2. Provide integrated access control door hardware from the same manufacturer as 

mechanical door hardware, unless otherwise indicated. 

F. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 
requirements and guidelines as directed in the model building code including, but not limited to, 

the following: 

1. Comply with NFPA 70 "National Electrical Code", including electrical components, 
devices, and accessories listed and labeled as defined in Article 100 by a testing agency 

acceptable to authorities having jurisdiction, and marked for intended use. 

2. Where indicated to comply with accessibility requirements, comply with Americans with 
Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities 

(ADAAG)," ANSI A117.1 as follows: 

a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to 

grasp with one hand and does not require tight grasping, tight pinching, or twisting 
of the wrist. 

b. Door Closers: Comply with the following maximum opening-force requirements 

indicated: 

1) Interior Hinged Doors: 5 lbf applied perpendicular to door. 

2) Fire Doors: Minimum opening force allowable by authorities having 

jurisdiction. 

3. Comply with NFPA 101 "Life Safety Code" for doors in a means of egress. 

a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks 

shall not require the use of a key, tool, or special knowledge for operation. 

4. Comply with NFPA 80 "Fire Doors and Windows" for fire labeled opening assemblies. 
5. The installed access control system shall conform to all local jurisdiction requirements. 

G. Keying Conference: Reference Division 08 Section "Door Hardware". 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements 
in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 

Installer(s), Systems Integrator(s), and Contractor(s) to review proper methods and procedures 

for receiving, handling, and installing door and access control hardware to manufacturer's 

recommendations and according to specifications. 
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1. Prior to installation of door hardware, arrange for manufacturers' representatives to hold a 
project specific training meeting on the proper installation and adjustment of their 

respective products. Product training to be attended by the installers of access control 

hardware for the aluminum, hollow metal and wood door sections. Training will include 
the use of installation manuals, hardware schedules, templates and physical product 

samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 

4. Review and finalize construction schedule and verify availability of materials. 

5. Review the required inspecting, testing, commissioning, and demonstration procedures. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 

delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

1. Access control firmware and software: Where approved and directed, inventory upon 

receipt and store electronic access control equipment in a secure, temperature and 
humidity controlled environment in original manufacturer's sealed containers.  

B. Tag each item or package separately with identification related to the final Access Control Door 

Schedule, and include basic installation instructions with each item or package. 

C. Deliver permanent keys, cores, access control credentials, software and related accessories 
directly to Owner via registered mail or overnight package service. Instructions for delivery to 

the Owner established at the “Pre-Submittal Conference". 

1.6 COORDINATION 

A. Coordinate quantity and arrangement of assemblies with ceiling space configuration and with 

components occupying ceiling space, including structural members, pipes, air-distribution 

components, raceways, cable trays, recessed lighting fixtures, and other items. 

B. Integrated Access Control Door Hardware and Electrical Coordination: Coordinate the layout 
and installation of scheduled integrated access control door hardware, and related access control 

equipment, with required connections to source power junction boxes, power supplies, detection 

and monitoring hardware and fire alarm system. 

1. Door Hardware Interface: The access control system to interface and be connected to 

electrified and integrated access control door hardware as described under Division 08 

Sections "Door Hardware" or "Access Control Door Hardware". Coordinate the 
installation and configuration of electrified door hardware being monitored or controlled 

with the controls, software and access control hardware specified in this Section. 

C. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 

work specified to be factory prepared for installing electrified door hardware and access control 
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system components. Check Shop Drawings of other work to confirm that adequate provisions 
are made for locating and installing access control system hardware to comply with indicated 

requirements. 

D. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors 
and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive 

the installation of the specified electrified, monitoring, signaling and access control system 

hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 

in this Article will not deprive Owner of other rights Owner may have under other provisions of 

the Contract Documents and are in addition to, and run concurrent with, other warranties made 
by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 

components of the installed access control system hardware and software that fails in materials 
or workmanship, including all related parts and labor, within specified warranty period after 

final testing and acceptance by the Owner. Failures include, but are not limited to, the 

following: 

1. Structural failures including excessive deflection, cracking, or breakage. 

2. Faulty operation of the hardware. 

3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 

4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: Two years from date of Substantial Completion, unless otherwise 

indicated. 

D. Special Warranty Periods:  

1. Two years for Integrated Access Control Door Hardware. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of standard and access control door hardware. 

B. Maintenance Service: Beginning at Substantial Completion, and running concurrent with the 

specified warranty period, provide continuous (6) months full maintenance including repair and 
replacement of worn or defective components, lubrication, cleaning, and adjusting as required 

for proper door opening operation. Provide parts and supplies as used in the manufacture and 

installation of original products. 

C. Maintenance Support and Extended Service Agreement: Submit for Owner’s consideration an 

optional extended Service Agreement for the installed access control system, including support 
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for software related issues. The extended Service Agreement is considered elective and is 
without manufacturer's requirement stipulating mandatory coverage for owner and/or vendor 

system support. 

1. A published copy of this agreement to be included with the submittal package 
2. Support for the installed access control system components is provided through the 

vendor under a 24-hour technical assistance program. 

3. Access control and management system components are to be available on a one-day 
turn-around time frame from the manufacturer. 

4. Primary systems manufacturer to offer and provide remote modem or internet access for 

direct factory support to the vendor. The factory level support to include diagnostics and 

troubleshooting support on systems related issues at no additional cost to the owner. 

D. Access Control Software Upgrades: Version upgrades and "fix" releases to the access control 

system software are available at no extra charge as long as the version of software provided in 

this specification remains the current manufacturer’s version or for up to (2) years after a new 
version release. 

1. Major access control software revisions that provide new functionality to the product 

provided free of charge for up to two (2) years from the date of substantial completion. 
2. Access control system software is to be upgradeable as may be required or as necessary, 

to expand and manage the owner’s site or sites. Upgrades are to be offered at a published 

flat fee for the primary system software, with single license modules included in the 

primary fee structure. System upgrades offered at a costing structure based upon the 
original number of licensed modules issued, or on those to be purchased at a future date, 

are not allowed. 

3. As part of the submittal package, provide a list of available software upgrades and/or 
expansions modules. List to identify related costs for upgrades, or expansions to the 

original system, up to the next qualifying operational level. 

1.9 SCOPE OF WORK 

A. Access Control Site Management System: Furnish and install at the indicated locations the 
specified integrated access control door hardware and access control system firmware and 

software for a completely operational access control and security site management system. 

System includes, but is not necessarily limited, to the following: 

1. Electrified integrated access control locks and exit hardware, network control processors, 

reader controller panels, I/O monitor/control interfaces, door position switches, remote 

card readers, keypads, and display terminals, access cards and credentials, system 
application software, special tools, operating manuals, and required cabling and 

accessories as detailed below and listed in the Access Control Hardware Sets at the end 

of Part 3. 

a. Provide the appropriate number of reader controller panels and I/O 
monitoring/control expansion interfaces as needed to handle the number of card 

readers, locking devices, door status devices, and identified alarm inputs specified 

in this section, and as shown on the security drawings. 
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b. Provide manufacturer approved integrated access control locks, exit hardware, and 
remote mounted card readers, keypads, and display terminals that are functionally 

compatible with the specified access control equipment interfaces. 

2. Access control system equipment to be installed in an enclosure box compatible with the 
specified components. This enclosure to include, but is not necessarily limited to, the 

network control processor, I/O monitor/control interface panels, power supplies, terminal 

strips, wire ducts, keyed lock cylinder, integrated outlet for A/C power, and standoffs.  

a. Enclosure box to be located in the designated IT/Telecom room(s) with connection 

to the owner designated local area network for communication back to the central 

server host. 

3. Owner to provide the following: 

a. Computer hardware and peripherals to be from an approved, major line computer 

manufacturer. The following manufacturers will be considered “pre-approved”, 

however, specific information detailing compliance with the manufacturer’s 
requirements must be included within the project submittal package as specified. 

1) Compaq 

2) Dell 
3) Hewlett-Packard 

4) IBM 

b. Central Server Host Computer: 

1) System Server to include the following minimal requirements: Windows 
Server 2003 (Service Pack 1 or higher) or later Operating System, Intel 

Pentium IV 1 GHz (equivalent or greater), SQL Server 2005 Express 

Edition or SQL 2005, 1GB Ram or larger, 120GB hard disk space available 
or more as needed, CRT or LCD minimum 15" display Monitor, CD/RW 

Drive. Single serial port, or multiple USB ports, and one parallel port, 

keyboard and mouse. 

c. Client Workstations: 

1) Client Workstation to include the following minimal requirements: 

Windows XP Professional (Service Pack 2 or higher) or Windows Vista 

Business, Intel Pentium III 500 MHz (equivalent or greater), SQL Server 
2000 Client Access License, 1GB Ram or larger, 30GB hard disk space 

available or more as needed, CRT or LCD minimum 15" display Monitor, 

CD/RW Drive. Single serial port, or multiple USB ports, and one parallel 
port, keyboard and mouse. 

d. Owner will be responsible for ensuring that each computer hardware component 

includes the required interfaces, expansion boards, and peripherals that will be 

necessary to allow the system to operate as described within this specification and 
as indicated on the drawings. 
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e. Power Sourcing, Network Switches and Wireless Access Points: Quantity as 
required to accommodate installed access control (and video surveillance) devices. 

f. Network Control Processor Connections: 

1) LAN/Ethernet communication ports (jacks) and network interface cards as 
needed, CAT5e (CAT6) cabling from network router/switch to network 

control processor, outlet and cover plates and/or patch cables required for 

network connection within each designated IT/Telecom room. 
2) Required static IP addresses. 

4. Power Supplies, including battery or uninterrupted backup powers supply (UPS) and 

separately fused surge protection, required for the electrified door hardware, access 

control equipment, and PoE switches or wireless routers driving the integrated card 
reader locking devices. 

5. Installation, final configuration and commissioning of electrified door and access control 

system hardware, communication firmware, power supplies and related accessories. 

6. System application software including installation, programming, and end user training of 

the access control system demonstrating operating, repair, and maintenance procedures. 

Include on-site central server training for designated personnel (facilities maintenance, 
security, IT, administration) by a factory certified representative. 

a. Include Client Software Application (client workstation) training at each of the 

remote installed facilities for local administrative staff. 

7. Provide manufacturer required power controllers, interface boards, and programming that 
may be required for approved electric latch retraction exit devices supplied under 

Division 08 Section "Door Hardware." 

8. Electrical contractor, Division 26, to provide the following: 

a. Source power wiring (120VAC) as required for the integrated locking and access 

control hardware, equipment, accessories and power supplies. This includes quad 

outlets as required on a dedicated circuit in the designated IT/Telecom room(s) and 

the related conduit, stub-in, junction boxes and connectors required for the source 
power delivery and connections.  

b. Provide required conduit, stub-in, junction and back boxes for both the electrified 

locking hardware and access control equipment at each of the access controlled or 
monitored openings per plan drawings and specs. Supply and install conduit 

between each of the aforementioned devices and between the electrical junction 

boxes, power supplies and access control equipment located on or above the door 
opening.  

1) At wall mounted remote readers, provide conduit on the secured side of the 

door, 36" from the finish floor and 6" from the edge of the frame, to the 

related power supplies and access control equipment. 
2) At electrical hardware power transfers provide conduit on the secured side 

of the opening from the power transfer, thru-wire hinge, or serviceable panel 
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location on the frame jamb to the related power supplies and access control 
equipment. 

c. Electrical Contractor to provide all 120VAC cabling connections and terminations 

from the electrical junction boxes to these electrical devices. 

9. Access Control System Integrator to provide the following: 

a. Low voltage wiring (12/24VDC) and communication cabling (RS-232/RS-485) 

from network control processors to reader controllers, I/O monitor/control 
interface panels, electrified and integrated locking hardware, remote card readers, 

keypads, or display terminals, monitoring and signaling switches, and power 

supplies. Work includes related connectors, final terminations, and hook-ups 

required for a complete and functional access controlled opening in accordance 
with applicable codes and specified system operational narratives.  

10. Elevator Contractor to provide the following: 

a. Interface or landing of interface cable onto the elevator call button will be 
performed by a certified elevator contractor. 

b. Coordinate with access control systems integrator provisions for a card reader with 

output allowing the elevator call button to be activated. A validated card read will 
be required for activation. 

11. Full and seamless integration of the analog, digital or IP-enabled CCTV video 

surveillance system (Division 28) if applicable, with the installed site access control 

system software.  

12. Full and seamless integration of the site intrusion alarm service and motion detector 

systems, (Division 28) if applicable, with the installed site access control system 

software. 

13. Final connections to fire alarm system, if required, by electrical and fire alarm system 

contractors. 

14. Provide permits, submittals and approvals required by the authority having jurisdiction, 

prior to commencing with work.  

PART 2 - PRODUCTS 

2.1 SYSTEM ARCHITECTURE - ACCESS CONTROL SITE MANAGEMENT SYSTEM 

(ACSMS) 

A. General: The ACSMS is a modular and networked based system providing physical access 

control security to a Wide Area district, campus or educational enterprise. The system to be 

capable of controlling and integrating multiple security functions including the configuration, 
management and monitoring of cardholder access, locking hardware units, events, alarms, 

visitors, and real-time tracking and reporting. The ACSMS is to be alterable at any time 
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depending on the facility requirements and will allow for easy upgradeability or modification of 
network processors, controller, interface modules, card data, inputs, outputs, and remote work 

stations. The ACSMS to include, but is not be limited to, the following features and functions: 

1. An "Enterprise" class access control software application.  
2. Client/Server model operating central server host software modules and client 

workstation software applications in a multi-user and a multi-tasking environment. 

a. The ACSMS to permit multiple instances of client software applications to run 
simultaneously on the network. The base system to include ten software 

application licenses with an unlimited number of licenses available subject to 

connection fees. 

3. Partitioning: The system to support security partitioning enabling system administrator to 
segment the configuration database and group multiple entities within the security 

partition.  

a. Security partitions limit what users can view in the configuration database. 
Administrators, who have all rights and privileges, can segment a database into 

multiple security partitions. A user who is given access to a specific partition will 

only be able to view entities (components) within the partition they have been 
assigned. 

4. Encryption: The system to support encrypted communication between the central server 

software and client software applications (sever-to-server and client-to-server) using a 

128-bit AES encryption algorithm (at a minimum). 

a. Communication between the central server host software module and system 

controllers to be encrypted if supported by the controllers. 

b. The ACSMS client software applications to be password protected with passwords 
stored in the central server database in an encrypted manner.  

5. Distributed Processing: The system is a fully distributed processing application allowing 

information, including time, date, zones, valid codes, tasks, access levels, and similar 

data, to be downloaded from the central host station to controller interface devices 
allowing access-control decisions with or without central host station communication. If 

communications to a central host station are lost, the controllers will automatically buffer 

event transactions until communications are restored and events are automatically 
uploaded to the central host station.  

a. Provide for a higher level of distributed database management at defined perimeter 

access points such that no single point of failure will allow more than two access 
points to fail, or affect more than two access points at perimeter points system 

wide. 

6. Single Data Base: The system to support a single database for access control site setup, 

credential and identity file creation, alarm and control setup, and system user operation 
and command functions. 

7. System Access Management: The system to allow operators through password 

authentication the ability to make access granted or denied decisions, define access 
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levels, time zones, holidays, assign cardholders, access groups, develop tasks, and 
generally manage access control, alarm monitoring and response activities system wide 

from a single login. Operator and user privileges are managed by a system administrator 

allowing for different levels of system access and system control. Authorization 
management is fully Owner definable. 

8. Cardholder Management: The system to include a cardholder management system 

integrated within the access control system. This cardholder management functionality 
allows the enrollment of cardholders into the database, and import/export of employee 

data.  
9. Access Groups and Access Levels: The system to provide adequate access groups and 

access level assignment capability to meet Owner requirements for the specified project. 
If required, software application can be expandable to support unlimited access groups 

and access levels. 

10. Alarm Monitoring: The system is able to monitor, report, and provide information about 
the time and location of alarms, along with their priority. 

11. Event Monitoring: The system is able to monitor, report, and archive network access 

control activity. 
12. Transaction Logs: The system to support an unlimited number of logs and historical 

transactions (events and alarms) with the maximum allowed being limited by the amount 

of hard disk space available. 

13. System Monitoring: The system to have ability to report on the integrity of all network 
assigned devices, circuits and communications and provide a diagnostics screen showing 

field level communications system wide 

14. Lock/Unlock Commands: The system to allow an operator to manually lock and unlock 
doors overriding scheduled access control restrictions and configurations if necessary. 

15. Hardware Interface: The system to integrate with and control specified electrified 

hardware, signaling and monitoring devices. 

16. Report Generator: The system to have the ability to generate and output reports with any 
and all combinations of system fields and data including, but not limited to: by 

cardholder, by door, by site, by time, by groups of doors and by cardholder field. Any 

and all combinations of fields must be available for reporting. The report feature to allow 
exporting of generated reports over a network connection or by remote printing. 

17. Multi-User/Web Based Network Capabilities: The system to support multiple operator 

workstations via local area network/wide area network (LAN/WAN), the Internet, or 
VPN. The system to be capable of supporting minimum of twenty concurrent 

users/clients with software expansions to an unlimited number of workstations based on 

the Owners network requirements. 

18. Systems Integration: The system to have the ability to be fully and seamlessly integrated 
with existing or specified intrusion detection alarm and video surveillance (CCTV) 

systems. 

B. Open Architecture: The access control system infrastructure will be based on an open 
architecture design capable of supporting multiple access control hardware manufacturers and 

integrate with multiple non-proprietary network processors, controllers, interface modules, 

integrated locking hardware, remote card readers, keypads and display terminals, and other third 
party applications. 

C. Network Support: Communication network connecting the central server host software 

modules, client workstation software applications, and hardware controllers to be designed to 

support all of the following: 
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1. LAN/Ethernet enterprise ring topology and localized star topology based on TCP/IP. 
2. Direct-connected RS-232 and RS-485 communication cabling. 

3. Dial-up modem connection using a standard dial-up telephone line. 

2.2 MANUFACTURERS 

A. General: Provide integrated access control door hardware and access control system equipment 

and accessories for each designated opening to comply with requirements in this Section and 

with the Access Control Hardware Sets listed at the end of Part 3. 

1. Access Control Hardware Sets: Requirements for quantity, item, model, design, grade, 

finish, size, and other distinctive qualities of each type of integrated door and access 

control hardware are indicated in the Access Control Hardware Sets at the end of Part 3. 

2. Named Manufacturer's Products: Product designation and manufacturer are listed for each 
door hardware type required for the purpose of establishing minimum requirements. 

Manufacturers' names are abbreviated in the Door Hardware Schedule.  

B. System Design: The equipment and materials supplied are to be standardized components 
regularly manufactured and utilized within the source manufacturer’s access control systems. 

1. System components to be non-proprietary in design and implementations, providing for 

an open protocol platform with multiple manufacturers having functional software 
capable of integrating with the hardware specified. The installed integrated product is to 

be part of a single, cohesive management and access control system. 

C. Substitutions: Requests for substitution and product approval for inclusive integrated access 

control door and access control systems hardware in compliance with the specifications must be 
submitted in writing and in accordance with the procedures and time frames outlined in 

Division 01, Substitution Procedures. Approval of requests is at the discretion of the architect, 

owner, and their designated consultants. 

1. The access control system described in this specification represents a complete engineered 

system. If alternate products are submitted, it is the responsibility of the 

Supplier/Dealer/Integrator to provide an acceptable complete and working system layout, 

including re-engineering of elevation and wiring diagrams, as applicable. Complete 
systems to include at a minimum required power supplies, power transfers, and integrated 

access control locking hardware and accessories. 

D. Approved Access Control and Site Management System Manufacturers: 

1. Corbin Russwin (Integrated Access Control Locking Devices and Accessories). 

2. HID Global (Access Cards and Credentials, Remote Readers). 

3. Sargent Manufacturing (Integrated Access Control Locking Devices and Accessories). 
4. Securitron Corporation (Power Supplies). 

5. Architect-approved equal. 
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2.3 ACCESS CONTROL AND SITE MANAGEMENT SYSTEM HARDWARE 

A. General: Provide all necessary access control field hardware devices required to receive alarms 

and administer all access granted/denied decisions. Field hardware devices must be designed 

and installed in accordance with applicable electrical codes. 

B. Central Computer Host Server (Owner Provided): The central host server is interconnected to 

all system components, including client workstations and field installed controllers, providing 

operator interface, interaction, display, control, and real-time monitoring. 

2.4 INTEGRATED IP-ENABLED ACCESS CONTROL DEVICES 

A. IP Enabled Power-over-Ethernet (PoE) Integrated Card Reader Mortise Lock: IP enabled 

ANSI/BHMA A156.13 Grade 1 mortise lockset with integrated credential reader, request-to-

exit, and door position signaling in one complete unit. Motor driven locking/unlocking control 
of the lever handle trim, 3/4" projection latchbolt, and optional 1" steel deadbolt. Lock is U.L 

listed and labeled for use on up to 3 hour fire rated openings. Available with or without keyed 

high security cylinder override. 

1. Completely intelligent and integrated locking unit with Ethernet power and 

communication connection capability directly from the locking unit back to the central 

system host server without additional access control interfaces or components (excluding 
PoE Endspan and Midspan devices) via an existing or newly installed IEEE 802.3af PoE 

enabled network. 

2. Open architecture design supports wired integration with third party access control 

systems applications via software development kit (SDK). Real-time software accessible 
alarms for forced door, unknown card and door held open, with inside lever handle 

(request-to-exit), battery status, tampering, and door position (open/closed status) 

monitoring. 
3. 2,400 users and 10,000 event transaction history (audit trail). Distributed intelligence 

allows stand alone operation in absence of network communication allowing for system 

operational redundancy. 

4. Provide a network and lock configuration CD tool kit for initial lock setup and 
programming via a USB connection.  

5. Energy Efficient Design:  Provide lock bodies which have a holding current draw of 

15mA maximum, and can operate on either 12 or 24 volts.  Locks are to be field 
configurable for fail safe or fail secure operation. 

6. Integrated reader supports the following credentials: 

a. 125kHz proximity credentials: HID, AWID, Indala, and EM4102. 
b. 13.56 MHz contactless credentials: HID iClass, HID iClass SE, HID iClass Seos, 

SIO on MIFARE Classic, SIO on MIFARE DESFire EV1, MIFARE Classic, 

DESfire EV1, NFC-enabled mobile phones, Bluetooth Smart-enabled mobile 

phones. 

7. Communication between access control system and device is protected by AES 128 bit 

encryption via the SDK.  Programmable for time zones, holidays, and automatic 

unlocking. 
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8. Power and communication from one Ethernet (CAT5e or higher) cable. Compliant with 
802.3af Class 1 device specifications requiring 3.84 watts for Power over Ethernet.  

9. Supports real-time system lockdown capabilities. Inside lever retracts latch bolt and 

deadbolt simultaneously. 
10. High security mechanical key provides emergency override retraction of latchbolt 

without need for electronic activation. 

11. Ethernet system framework, network cabling, mounting boxes, PoE end-span/mid-span, 
electrical hard wiring, grounding, and connections are required for complete system 

functionality.  All system components are by others and are specified elsewhere.  

a. Power Requirement:  PoE Class 2, maximum 7 watts. 

b. Network Cabling Requirements: Cat5e or higher meeting or exceeding 
ANSI/TIA/EIA-568-C. 24 AWG Plenum rated. 

c. Bonding and Grounding:  Meet or exceed TIA-607-B requirements.  Connect 

device ground cable to building electrical earth ground. 
d. Network Surface Mount Box: Meet or exceed ANSI/TIA/EIA-568-C requirements. 

Cat5e or higher (RJ45). 

12. Manufacturers: 

a. Corbin Russwin Hardware (RU) - IN220 Series. 

b. Sargent Manufacturing (SA) – IN220 Series. 

c. Architect-approved equal. 

B. IP Enabled Power-over-Ethernet (PoE) Integrated Card Reader Exit Hardware: IP enabled, PoE 
ANSI/BHMA A156.3 Grade 1 rim and mortise exit device hardware with integrated credential 

reader, touchbar monitoring, and request-to-exit signaling in one complete unit. Motor driven 

locking/unlocking control of the lever handle exit trim with 3/4" throw latch bolt. U.L listed and 
labeled for either panic or fire exit hardware for use on up to 3 hour fire rated openings. 

Available with or without keyed high security cylinder override trim. 

1. Completely intelligent and integrated locking unit with Ethernet power and 

communication connection capability directly from the locking unit back to the central 
system host server without additional access control interfaces or components (excluding 

PoE Endspan and Midspan devices) via an existing or newly installed IEEE 802.3af PoE 

enabled network. 
2. Open architecture design supports wired integration with third party access control 

systems applications via software development kit (SDK). Real-time software accessible 

alarms for forced door, unknown card and door held open, with push rail (request-to-
exit), battery status, tampering, and door position (open/closed status) monitoring. 

3. 2,400 users and 10,000 event transaction history (audit trail). Distributed intelligence 

allows stand alone operation in absence of network communication allowing for system 

operational redundancy. 
4. Provide a network and lock configuration CD tool kit for initial lock setup and 

programming via a USB connection.  

5. Energy Efficient Design:  Provide lock bodies which have a holding current draw of 
15mA maximum, and can operate on either 12 or 24 volts.  Locks are to be field 

configurable for fail safe or fail secure operation. 

6. Integrated reader supports the following credentials: 
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a. 125kHz proximity credentials: HID, AWID, Indala, and EM4102. 
b. 13.56 MHz contactless credentials: HID iClass, HID iClass SE, HID iClass Seos, 

SIO on MIFARE Classic, SIO on MIFARE DESFire EV1, MIFARE Classic, 

DESfire EV1, NFC-enabled mobile phones, Bluetooth Smart-enabled mobile 

phones. 

7. Communication between access control system and device is protected by AES 128 bit 

encryption via the SDK.  Programmable for time zones, holidays, and automatic 
unlocking. 

8. Power and communication from one Ethernet (CAT5e or higher) cable. Compliant with 

802.3af Class 1 device specifications requiring 3.84 watts for Power over Ethernet.  

9. Supports real-time system lockdown capabilities 
10. High security mechanical key provides emergency override retraction of latchbolt 

without need for electronic activation. 

11. Ethernet system framework, network cabling, mounting boxes, PoE end-span/mid-span, 
electrical hard wiring, grounding, and connections are required for complete system 

functionality.  All system components are by others and are specified elsewhere.  

a. Power Requirement:  PoE Class 2, maximum 7 watts. 
b. Network Cabling Requirements: Cat5e or higher meeting or exceeding 

ANSI/TIA/EIA-568-C. 24 AWG Plenum rated. 

c. Bonding and Grounding:  Meet or exceed TIA-607-B requirements.  Connect 

device ground cable to building electrical earth ground. 
d. Network Surface Mount Box: Meet or exceed ANSI/TIA/EIA-568-C requirements. 

Cat5e or higher (RJ45). 

12. Manufacturers: 

a. Corbin Russwin Hardware (RU) – IN220 - ED5000 Series. 

b. Sargent Manufacturing (SA) – IN220 - 80 Series. 

c. Architect-approved equal. 

2.5 CABLES AND WIRING 

A. Data Line Supervision: System to include alarm initiation capability in response to opening, 

closing, shorting, or grounding of data transmission lines. 

B. Install appropriate number of conductor pairs, in the wire gage (AWG) recommended by 
manufacturer, corresponding to the electronic locking functions specified, amperage drawn and 

distances covered between the power supplies, power transfer devices, electrified hardware and 

access control equipment. 

2.6 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 

prepared for machine, wood, and sheet metal screws. Provide screws according to 

manufacturers recognized installation standards for application intended. 
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2.7 ACCESS CONTROL HARDWARE FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 

indicated by certain manufacturers for their products. 

B. Protect mechanical finishes on exposed surfaces from damage by applying temporary protective 

coverings before shipping. 

C. Where specified, finishes on integrated card key locksets or exit hardware to incorporate an 
FDA recognized antimicrobial coating (i.e., MicroShield™) listed for use on equipment as a 

suppressant to the growth and spread of a broad range of bacteria, algae, fungus, mold and 

mildew. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance of the installed access control system. 

B. Examine roughing-in for electrical source power to verify actual locations of wiring connections 

before electrified and integrated access control door hardware installation. 

C. Examine roughing-in for LAN and control cable conduit systems to PCs, controllers, card 

readers, and other cable-connected devices to verify actual locations of conduit and back boxes 

before device installation. 

D. Notify architect of any discrepancies or conflicts between the specifications, drawings and 
scheduled access controlled hardware. Proceed only after such discrepancies or conflicts have 

been resolved in writing. 

3.2 PREPARATION 

A. Doors and frames at scheduled access controlled openings to be properly prepared to receive 

specified electrified and access control hardware and connections without additional in-field 

modifications. 

3.3 INSTALLATION 

A. Install each item of integrated access control door hardware and access control equipment to 

comply with manufacturer's written instructions and according to specifications. 

B. Mounting Heights: Mount integrated access control door hardware units at heights indicated in 
following applicable publications, unless specifically indicated or required to comply with 

governing regulations: 
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1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 
3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 

C. Boxed Power Supplies: Verify locations. 

1. Configuration: Provide the least number of power supplies required to adequately serve 

doors with access control hardware and equipment. 

D. Integrated Wiegand access control products, campus locks, and IP enabled products are required 

to be installed through current members of the ASSA ABLOY "Certified Integrator" (CI) 

program. 

E. Final connect the system control switches (integrated access control door hardware, remote 

readers, keypads, display terminals, biometrics), and monitoring, and signaling equipment to the 
related Controller devices at each opening to properly operate the electrified door and access 

control hardware according to system operational narratives. 

F. Retrofitting: Install each door hardware and access control item to comply with manufacturer's 
published templates and written instructions. Where cutting and fitting are required to install 

door hardware onto or into surfaces that are later to be painted or finished in another way, 

coordinate removal, storage, and reinstallation of surface protective trim units with finishing 

work specified in Division 9 Sections. Do not install surface-mounted items until finishes have 
been completed on substrates involved. 

G. Networked System Application Software: Install, and test application(s) software and databases 

for the complete and proper operation of systems involved. Assign software license(s) to 
Owner. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection: Perform a final inspection of the installed integrated access control door 

hardware and access control system and state in report whether installed work complies with or 
deviates from requirements, including whether each component representing the opening 

assembly is properly installed, adjusted, operating and performing to system operational 

narratives. 

B. Commissioning and Testing Schedule: Prior to final acceptance of the access control system 

installation, the following testing and documentation to be performed and provided to the 

Owner. 

1. Inspection: Verify that units and controls are properly installed, connected, and labeled 

and that interconnecting wires and terminals are identified. 

2. Pre-testing: Program and adjust the system and pretest all components, wiring, and 

functions to verify they conform to specified requirements. Provide testing reports 
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indicating devices tested, pass/fail status, and actions taken to resolve problem(s) on 
failed tests. 

3. Acceptance Test Schedule: Correct deficiencies identified by tests and observations and 

retest until specified requirements are met. 
4. Provide “as designed” drawings showing each device and wiring connection and 

electronic enclosure legends indicating cabling in and out. 

5. Provide a complete set of operating instructions for access control hardware devices and 
a complete software user manual. The documentation includes module reference guides 

for each electronic enclosure. 

3.5 ADJUSTING 

A. Adjust and check each operating item of integrated access control door hardware, and each door 
opening to ensure proper secured operation and function of every unit. Replace units that cannot 

be adjusted to operate as intended. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 

hardware installed on doors during the construction phase. Install any and all integrated access 

control door hardware at the latest possible time frame. 

B. Clean adjacent surfaces soiled by access control system installation. 

C. Clean operating items as necessary to restore proper finish and provide final protection and 

maintain conditions that ensure access control door hardware is without damage or deterioration 

at time of owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain electronic integrated 

door hardware and the access control system. 

3.8 ACCESS CONTROL HARDWARE SETS 

A. The hardware sets listed represent the design intent and direction of the owner and architect. 

They are a guideline only and should not be considered a detailed hardware schedule. 

Discrepancies, conflicting hardware and missing items should be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 

hardware set should be scheduled with the appropriate additional hardware required for proper 

application and functionality. 

B. Refer to Section 080671 "Door Hardware Schedule" for hardware sets. 
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3.9 COMPATIBLE ACCESS CONTROL SYSTEMS AND EQUIPMENT WITH DOOR 
HARDWARE 

A. It is critically important for the Contractor to fully investigate and coordinate the interface 

requirements between the specified (and approved) door hardware and the access control 
system. 

B. The following Access Control Compatibility Table lists the compatible access control systems 

with the specified door hardware at the time of this specification.  Contractor shall select an 
access control system that renders a complete turn-key project with fully-integrated and a fully-

functioning door access control and door hardware.  The work shall include, but is not limited 

to, all systems requirements including wiring, repeaters, switches, hardware, software, etc. to 

provide a fully integrated-turn key operating system. 
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ACCESS CONTROL COMPATIBILITY TABLE 

 

Partners Integration Launch 
Date Platform Version 

AccessNsite (formerly 
Qunitron)   AccessNsite   

AMAG  April 2016 Symmetry  v8.1 

AMT  2010 WebRBIX (typically 
OEM'd out) 

4.4 (5.0 due out early next 
year) 

Averics May 2019 AvericsUnits 5.0.4.13 

Blackboard (Transact)    Transact 3.10 and above 

BluB0X November 2017 BluSky   

CBORD  2014 CS Gold Squadron Release 5.3.0 or 
higher 

Galaxy (Digital Sys-
tems Corp) April 2015 System Galaxy v10.5.1 

Genetec  2013 Security Center Synergis Recommended 5.2 SR3 CU1 
Honeywell EBI IP (WiFi / PoE) EBI R500.1 EBI R500.1 
Identiv (previously 
Viscount) November 2018 Freedom AI   

IDN Acme 2014 Bits Software   
Imron   IS2000 v9.3.36 

JCI  IP: 2012 / moved to 
DSR 5.0 2014 P2000 3.13 SP2 

Lenel  IP: IP: OnGuard IP: 6.5 & 6.6 forward 
Matrix Systems Q3 2019   4.9 
Millennium IP (WiFi / PoE) Millennium Access Ultra 1.0.10.0 
Open Options IP: DNA Fusion 6.6.0.48 
RS2  IP:     
S2        
Software House (Sen-
sormatic)   CCURE 9000 2.01+ (excluding 2.02), 2.3, 

2.4, 2.41, 2.5, 2.6 

Vanderbilt Released: March 
2014 IP: SMS 6.1 

 

 

END OF SECTION 281300 



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�

�

9,'(2�6859(,//$1&(� ����������
�

6(&7,21����������9,'(2�6859(,//$1&(�

3$57�����*(1(5$/�

��� 5(/$7('�'2&80(176�

$� 'UDZLQJV� DQG� JHQHUDO� SURYLVLRQV� RI� WKH� &RQWUDFW�� LQFOXGLQJ� *HQHUDO� DQG� 6XSSOHPHQWDU\�
&RQGLWLRQV�DQG�'LYLVLRQ����6SHFLILFDWLRQ�6HFWLRQV��DSSO\�WR�WKLV�6HFWLRQ��

��� 6800$5<�

$� 6HFWLRQ�LQFOXGHV�D�YLGHR�VXUYHLOODQFH�V\VWHP�FRQVLVWLQJ�RI�FDPHUDV��GLJLWDO�YLGHR�UHFRUGHU��GDWD�
WUDQVPLVVLRQ�ZLULQJ��DQG�D�FRQWURO�VWDWLRQ�ZLWK�LWV�DVVRFLDWHG�HTXLSPHQW��

��� '(),1,7,216�

$� $*&���$XWRPDWLF�JDLQ�FRQWURO��

%� %1&���%D\RQHW�1HLOO�&RQFHOPDQ���W\SH�RI�FRQQHFWRU��

&� %�:���%ODFN�DQG�ZKLWH��

'� &&'���&KDUJH�FRXSOHG�GHYLFH��

(� )73���)LOH�WUDQVIHU�SURWRFRO��

)� ,3���,QWHUQHW�SURWRFRO��

*� /$1���/RFDO�DUHD�QHWZRUN��

+� 03(*���0RYLQJ�SLFWXUH�H[SHUWV�JURXS��

,� 176&���1DWLRQDO�7HOHYLVLRQ�6\VWHP�&RPPLWWHH��

-� 3&���3HUVRQDO�FRPSXWHU��

.� 37=���3DQ�WLOW�]RRP��

/� 5$,'���5HGXQGDQW�DUUD\�RI�LQGHSHQGHQW�GLVNV��

0� 7&3���7UDQVPLVVLRQ�FRQWURO�SURWRFRO���FRQQHFWV�KRVWV�RQ�WKH�,QWHUQHW��

1� 836���8QLQWHUUXSWLEOH�SRZHU�VXSSO\��

2� :$1���:LGH�DUHD�QHWZRUN��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�

�

9,'(2�6859(,//$1&(� ����������
�

��� 3(5)250$1&(�5(48,5(0(176�

$� 6HLVPLF� 3HUIRUPDQFH�� � 9LGHR� VXUYHLOODQFH� V\VWHP� VKDOO� ZLWKVWDQG� WKH� HIIHFWV� RI� HDUWKTXDNH�
PRWLRQV�GHWHUPLQHG�DFFRUGLQJ�WR�$6&(�6(,����

�� 7KH�WHUP��ZLWKVWDQG��PHDQV��WKH�XQLW�ZLOO�UHPDLQ�LQ�SODFH�ZLWKRXW�VHSDUDWLRQ�RI�DQ\�SDUWV�
IURP�WKH�GHYLFH�ZKHQ�VXEMHFWHG�WR�WKH�VHLVPLF�IRUFHV�VSHFLILHG�DQG�WKH�XQLW�ZLOO�EH�IXOO\�
RSHUDWLRQDO�DIWHU�WKH�VHLVPLF�HYHQW���

��� $&7,21�68%0,77$/6�

$� 3URGXFW�'DWD�� �)RU� HDFK� W\SH�RI�SURGXFW� LQGLFDWHG�� � ,QFOXGH�GLPHQVLRQV� DQG�GDWD�RQ� IHDWXUHV��
SHUIRUPDQFH��HOHFWULFDO�FKDUDFWHULVWLFV��UDWLQJV��DQG�ILQLVKHV��

%� 6KRS� 'UDZLQJV�� � )RU� YLGHR� VXUYHLOODQFH�� � ,QFOXGH� SODQV�� HOHYDWLRQV�� VHFWLRQV�� GHWDLOV�� DQG�
DWWDFKPHQWV�WR�RWKHU�ZRUN��

�� 'HWDLO� HTXLSPHQW� DVVHPEOLHV� DQG� LQGLFDWH� GLPHQVLRQV�� ZHLJKWV�� ORDGV�� UHTXLUHG�
FOHDUDQFHV�� PHWKRG� RI� ILHOG� DVVHPEO\�� FRPSRQHQWV�� DQG� ORFDWLRQ� DQG� VL]H� RI� HDFK� ILHOG�
FRQQHFWLRQ��

�� )XQFWLRQDO�%ORFN�'LDJUDP�� �6KRZ�VLQJOH�OLQH� LQWHUFRQQHFWLRQV�EHWZHHQ�FRPSRQHQWV� IRU�
VLJQDO�WUDQVPLVVLRQ�DQG�FRQWURO���6KRZ�FDEOH�W\SHV�DQG�VL]HV��

�� 'LPHQVLRQHG� SODQ� DQG� HOHYDWLRQV� RI� HTXLSPHQW� UDFNV�� FRQWURO� SDQHOV�� DQG� FRQVROHV���
6KRZ�DFFHVV�DQG�ZRUNVSDFH�UHTXLUHPHQWV��

�� 836���6L]LQJ�FDOFXODWLRQV��
�� :LULQJ�'LDJUDPV���)RU�SRZHU��VLJQDO��DQG�FRQWURO�ZLULQJ��

&� (TXLSPHQW� /LVW�� � ,QFOXGH� HYHU\� SLHFH� RI� HTXLSPHQW� E\� PRGHO� QXPEHU�� PDQXIDFWXUHU�� VHULDO�
QXPEHU�� ORFDWLRQ�� DQG� GDWH� RI� RULJLQDO� LQVWDOODWLRQ�� � $GG� SUHWHVWLQJ� UHFRUG� RI� HDFK� SLHFH� RI�
HTXLSPHQW�� OLVWLQJ� QDPH� RI� SHUVRQ� WHVWLQJ�� GDWH� RI� WHVW�� VHW� SRLQWV� RI� DGMXVWPHQWV�� QDPH� DQG�
GHVFULSWLRQ�RI�WKH�YLHZ�RI�SUHVHW�SRVLWLRQV��GHVFULSWLRQ�RI�DODUPV��DQG�GHVFULSWLRQ�RI�XQLW�RXWSXW�
UHVSRQVHV�WR�DQ�DODUP��

��� ,1)250$7,21$/�68%0,77$/6�

$� 6HLVPLF� 4XDOLILFDWLRQ� &HUWLILFDWHV�� � )RU� YLGHR� VXUYHLOODQFH�� FDPHUDV�� FDPHUD�VXSSRUWLQJ�
HTXLSPHQW��DFFHVVRULHV��DQG�FRPSRQHQWV��IURP�PDQXIDFWXUHU��

�� %DVLV�IRU�&HUWLILFDWLRQ���,QGLFDWH�ZKHWKHU�ZLWKVWDQG�FHUWLILFDWLRQ�LV�EDVHG�RQ�DFWXDO�WHVW�RI�
DVVHPEOHG�FRPSRQHQWV�RU�RQ�FDOFXODWLRQ��

�� 'LPHQVLRQHG�2XWOLQH�'UDZLQJV�RI�(TXLSPHQW�8QLW���,GHQWLI\�FHQWHU�RI�JUDYLW\�DQG�ORFDWH�
DQG�GHVFULEH�PRXQWLQJ�DQG�DQFKRUDJH�SURYLVLRQV��

�� 'HWDLOHG�GHVFULSWLRQ�RI�HTXLSPHQW�DQFKRUDJH�GHYLFHV�RQ�ZKLFK�WKH�FHUWLILFDWLRQ�LV�EDVHG�
DQG�WKHLU�LQVWDOODWLRQ�UHTXLUHPHQWV��

%� )LHOG�TXDOLW\�FRQWURO�UHSRUWV��

&� :DUUDQW\���6DPSOH�RI�VSHFLDO�ZDUUDQW\��
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��� &/26(287�68%0,77$/6�

$� 2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���)RU�FDPHUDV��SRZHU�VXSSOLHV��LQIUDUHG�LOOXPLQDWRUV��PRQLWRUV��
YLGHRWDSH�UHFRUGHUV��GLJLWDO�YLGHR�UHFRUGHUV��YLGHR�VZLWFKHV��DQG�FRQWURO�VWDWLRQ�FRPSRQHQWV�WR�
LQFOXGH� LQ� HPHUJHQF\��RSHUDWLRQ�� DQG�PDLQWHQDQFH�PDQXDOV�� � ,Q� DGGLWLRQ� WR� LWHPV� VSHFLILHG� LQ�
'LYLVLRQ����6HFWLRQ��2SHUDWLRQ�DQG�0DLQWHQDQFH�'DWD���LQFOXGH�WKH�IROORZLQJ��

�� /LVWV�RI�VSDUH�SDUWV�DQG�UHSODFHPHQW�FRPSRQHQWV�UHFRPPHQGHG�WR�EH�VWRUHG�DW�WKH�VLWH�IRU�
UHDG\�DFFHVV��

��� 48$/,7<�$6685$1&(�

$� (OHFWULFDO�&RPSRQHQWV��'HYLFHV��DQG�$FFHVVRULHV�� �/LVWHG�DQG�ODEHOHG�DV�GHILQHG�LQ�1)3$�����
E\�D�TXDOLILHG�WHVWLQJ�DJHQF\��DQG�PDUNHG�IRU�LQWHQGHG�ORFDWLRQ�DQG�DSSOLFDWLRQ��

%� &RPSO\�ZLWK�1(&$����

&� &RPSO\�ZLWK�1)3$�����

'� (OHFWURQLF�GDWD�H[FKDQJH�EHWZHHQ�YLGHR�VXUYHLOODQFH�V\VWHP�ZLWK�DQ�DFFHVV�FRQWURO�V\VWHP�VKDOO�
FRPSO\�ZLWK�6,$�79$&��

��� 352-(&7�&21',7,216�

$� (QYLURQPHQWDO� &RQGLWLRQV�� � &DSDEOH� RI� ZLWKVWDQGLQJ� WKH� IROORZLQJ� HQYLURQPHQWDO� FRQGLWLRQV�
ZLWKRXW�PHFKDQLFDO�RU�HOHFWULFDO�GDPDJH�RU�GHJUDGDWLRQ�RI�RSHUDWLQJ�FDSDELOLW\��

�� &RQWURO� 6WDWLRQ�� � 5DWHG� IRU� FRQWLQXRXV� RSHUDWLRQ� LQ� DPELHQW� WHPSHUDWXUHV� RI� ��� WR� ���
GHJ�)�DQG�D�UHODWLYH�KXPLGLW\�RI����WR����SHUFHQW��QRQFRQGHQVLQJ��

�� ,QWHULRU�� &RQWUROOHG� (QYLURQPHQW�� � 6\VWHP� FRPSRQHQWV�� H[FHSW� FHQWUDO�VWDWLRQ� FRQWURO�
XQLW�� LQVWDOOHG� LQ� WHPSHUDWXUH�FRQWUROOHG� LQWHULRU� HQYLURQPHQWV� VKDOO� EH� UDWHG� IRU�
FRQWLQXRXV�RSHUDWLRQ�LQ�DPELHQW� WHPSHUDWXUHV�RI����WR�����GHJ�)�GU\�EXOE�DQG���� WR����
SHUFHQW�UHODWLYH�KXPLGLW\��QRQFRQGHQVLQJ���8VH�1(0$������7\SH���HQFORVXUHV��

�� ([WHULRU� (QYLURQPHQW�� � 6\VWHP� FRPSRQHQWV� LQVWDOOHG� LQ� ORFDWLRQV� H[SRVHG� WR� ZHDWKHU�
VKDOO�EH�UDWHG�IRU�FRQWLQXRXV�RSHUDWLRQ�LQ�DPELHQW�WHPSHUDWXUHV�RI�PLQXV����WR�SOXV�����
GHJ�)�GU\�EXOE�DQG����WR����SHUFHQW�UHODWLYH�KXPLGLW\��FRQGHQVLQJ���5DWH�IRU�FRQWLQXRXV�
RSHUDWLRQ�ZKHQ�H[SRVHG�WR�UDLQ�DV�VSHFLILHG�LQ�1(0$������ZLQGV�XS�WR����PSK�DQG�VQRZ�
FRYHU�XS�WR����LQFKHV�WKLFN���8VH�1(0$������7\SH���HQFORVXUHV��

�� 6HFXULW\� (QYLURQPHQW�� � &DPHUD� KRXVLQJ� IRU� XVH� LQ� KLJK�ULVN� DUHDV� ZKHUH� VXUYHLOODQFH�
HTXLSPHQW�PD\�EH�VXEMHFW�WR�SK\VLFDO�YLROHQFH��

���� :$55$17<�

$� 6SHFLDO� :DUUDQW\�� � 0DQXIDFWXUHU
V� VWDQGDUG� IRUP� LQ� ZKLFK� PDQXIDFWXUHU� DJUHHV� WR� UHSDLU� RU�
UHSODFH� FRPSRQHQWV� RI� FDPHUDV�� HTXLSPHQW� UHODWHG� WR� FDPHUD� RSHUDWLRQ�� DQG� FRQWURO�VWDWLRQ�
HTXLSPHQW�WKDW�IDLO�LQ�PDWHULDOV�RU�ZRUNPDQVKLS�ZLWKLQ�VSHFLILHG�ZDUUDQW\�SHULRG��

�� :DUUDQW\�3HULRG���7KUHH�\HDUV�IURP�GDWH�RI�6XEVWDQWLDO�&RPSOHWLRQ��
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3$57�����352'8&76�

��� 6<67(0�5(48,5(0(176�

$� 9LGHR�VLJQDO�IRUPDW�VKDOO�FRPSO\�ZLWK�176&�VWDQGDUG��FRPSRVLWH�LQWHUODFHG�YLGHR���&RPSRVLWH�
YLGHR�VLJQDO�WHUPLQDWLRQ�VKDOO�EH����RKPV��

%� 6XUJH� 3URWHFWLRQ�� � 3URWHFW� FRPSRQHQWV� IURP� YROWDJH� VXUJHV� RULJLQDWLQJ� H[WHUQDO� WR� HTXLSPHQW�
KRXVLQJ�DQG�HQWHULQJ�WKURXJK�SRZHU��FRPPXQLFDWLRQ��VLJQDO��FRQWURO��RU�VHQVLQJ�OHDGV���,QFOXGH�
VXUJH�SURWHFWLRQ�IRU�H[WHUQDO�ZLULQJ�RI�HDFK�FRQGXFWRU
V�HQWU\�FRQQHFWLRQ�WR�FRPSRQHQWV��

�� 0LQLPXP� 3URWHFWLRQ� IRU� 3RZHU� &RQQHFWLRQV� ����9� DQG� 0RUH�� � $X[LOLDU\� SDQHO�
VXSSUHVVRUV� FRPSO\LQJ� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �7UDQVLHQW�9ROWDJH�
6XSSUHVVLRQ�IRU�/RZ�9ROWDJH�(OHFWULFDO�3RZHU�&LUFXLWV���

�� 0LQLPXP� 3URWHFWLRQ� IRU� &RPPXQLFDWLRQ�� 6LJQDO�� &RQWURO�� DQG� /RZ�9ROWDJH� 3RZHU�
&RQQHFWLRQV�� � &RPSO\� ZLWK� UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �7UDQVLHQW�9ROWDJH�
6XSSUHVVLRQ� IRU� /RZ�9ROWDJH� (OHFWULFDO� 3RZHU� &LUFXLWV��� DV� UHFRPPHQGHG� E\�
PDQXIDFWXUHU�IRU�W\SH�RI�OLQH�EHLQJ�SURWHFWHG��

&� 7DPSHU�3URWHFWLRQ���7DPSHU�VZLWFKHV�RQ�HQFORVXUHV��FRQWURO�XQLWV��SXOO�ER[HV�� MXQFWLRQ�ER[HV��
FDELQHWV��DQG�RWKHU�V\VWHP�FRPSRQHQWV�VKDOO�LQLWLDWH�D�WDPSHU�DODUP�VLJQDO�ZKHQ�XQLW�LV�RSHQHG�
RU� SDUWLDOO\� GLVDVVHPEOHG�� � &RQWURO�VWDWLRQ�� FRQWURO�XQLW� DODUP� GLVSOD\� VKDOO� LGHQWLI\� WDPSHU�
DODUPV�DQG�LQGLFDWH�ORFDWLRQV��

��� 67$1'$5'�&$0(5$6�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

%� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV�+RQH\ZHOO� ,QWHUQDWLRQDO� ,QF���+RQH\ZHOO�9LGHR�6\VWHPV�RU� FRPSDUDEOH� SURGXFW�
E\�RQH�RI�WKH�IROORZLQJ��

�� %RVFK�6HFXULW\�6\VWHPV��,QF��
�� &UHVW�(OHFWURQLFV��,QF��
�� *(�6HFXULW\��,QF��
�� +LWDFKL��/WG��
�� -9&�$PHULFDV�&RUS���-9&�3URIHVVLRQDO�SURGXFWV��
�� 3DQDVRQLF�&RUSRUDWLRQ�RI�1RUWK�$PHULFD��3DQDVRQLF�6HFXULW\�6\VWHPV��
�� 3HOFR��
�� 6DPVXQJ�2SWR�(OHFWURQLFV��
�� 6$1<2�1RUWK�$PHULFD�&RUSRUDWLRQ��
��� 7RVKLED�&RUSRUDWLRQ��6XUYHLOODQFH�SURGXFWV��
��� 7\FR�,QWHUQDWLRQDO�/LPLWHG��6HQVRUPDWLF�SURGXFWV��

&� &RORU�&DPHUD��

�� &RPSO\�ZLWK�8/������
�� 3LFNXS�'HYLFH���&&'�LQWHUOLQH�WUDQVIHU��������������+��E\�����9��SL[HOV��
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�� +RUL]RQWDO�5HVROXWLRQ�������OLQHV��
�� 6LJQDO�WR�1RLVH�5DWLR���1RW�OHVV�WKDQ����G%��ZLWK�FDPHUD�$*&�RII��
�� :LWK�$*&��PDQXDOO\�VHOHFWDEOH�RQ�RU�RII��
�� 6HQVLWLYLW\�� �&DPHUD� VKDOO� SURYLGH� XVDEOH� LPDJHV� LQ� ORZ�OLJKW� FRQGLWLRQV�� GHOLYHULQJ� DQ�

LPDJH�DW�D�VFHQH�LOOXPLQDWLRQ�RI����OX[�DW�I������ZLWK�FDPHUD�$*&�RII��
�� 6HQVLWLYLW\�� � &DPHUD� VKDOO� GHOLYHU� ��9� SHDN�WR�SHDN� YLGHR� VLJQDO� DW� WKH� PLQLPXP�

VSHFLILHG�OLJKW�OHYHO���,OOXPLQDWLRQ�IRU�WKH�WHVW�VKDOO�EH�ZLWK�ODPSV�UDWHG�DW�DSSUR[LPDWHO\�
�����.�FRORU�WHPSHUDWXUH��DQG�ZLWK�FDPHUD�$*&�RII��

�� 0DQXDOO\�VHOHFWDEOH�PRGHV�IRU�EDFNOLJKW�FRPSHQVDWLRQ�RU�QRUPDO�OLJKWLQJ��
�� 6FDQQLQJ� 6\QFKURQL]DWLRQ�� � 'HWHUPLQHG� E\� H[WHUQDO� V\QFK� RYHU� WKH� FRD[LDO� FDEOH���

&DPHUD� VKDOO� UHYHUW� WR� LQWHUQDOO\� JHQHUDWHG� V\QFKURQL]DWLRQ� RQ� ORVV� RI� H[WHUQDO� V\QFK�
VLJQDO��

��� :KLWH�%DODQFH���$XWR�WUDFLQJ�ZKLWH�EDODQFH��ZLWK�PDQXDOO\�VHWWDEOH�IL[HG�EDODQFH�RSWLRQ��
��� 0RWLRQ�'HWHFWRU���%XLOW�LQ�GLJLWDO��

'� $XWRPDWLF� &RORU� 'RPH� &DPHUD�� � $VVHPEOHG� DQG� WHVWHG� DV� D� PDQXIDFWXUHG� XQLW�� FRQWDLQLQJ�
GRPH�DVVHPEO\��FRORU�FDPHUD��PRWRUL]HG�SDQ�DQG�WLOW��]RRP�OHQV��DQG�UHFHLYHU�GULYHU��

�� &RPSO\�ZLWK�8/������
�� 3LFNXS�'HYLFH���&&'�LQWHUOLQH�WUDQVIHU��������������+��E\�����9��SL[HOV��
�� +RUL]RQWDO�5HVROXWLRQ�������OLQHV��
�� 6LJQDO�WR�1RLVH�5DWLR���1RW�OHVV�WKDQ����G%��ZLWK�FDPHUD�$*&�RII��
�� :LWK�$*&��PDQXDOO\�VHOHFWDEOH�RQ�RU�RII��
�� 6HQVLWLYLW\�� �&DPHUD� VKDOO� SURYLGH� XVDEOH� LPDJHV� LQ� ORZ�OLJKW� FRQGLWLRQV�� GHOLYHULQJ� DQ�

LPDJH�DW�D�VFHQH�LOOXPLQDWLRQ�RI����OX[�DW�I������ZLWK�FDPHUD�$*&�RII��
�� 6HQVLWLYLW\�� � &DPHUD� VKDOO� GHOLYHU� ��9� SHDN�WR�SHDN� YLGHR� VLJQDO� DW� WKH� PLQLPXP�

VSHFLILHG�OLJKW�OHYHO���,OOXPLQDWLRQ�IRU�WKH�WHVW�VKDOO�EH�ZLWK�ODPSV�UDWHG�DW�DSSUR[LPDWHO\�
�����.�FRORU�WHPSHUDWXUH��DQG�ZLWK�FDPHUD�$*&�RII��

�� 0DQXDOO\�VHOHFWDEOH�PRGHV�IRU�EDFNOLJKW�FRPSHQVDWLRQ�RU�QRUPDO�OLJKWLQJ��
�� 3DQ�DQG�7LOW�� �'LUHFW�GULYH�PRWRU�� ����GHJUHH� URWDWLRQ�DQJOH�� DQG�����GHJUHH� WLOW� DQJOH���

3DQ�DQG�WLOW�VSHHG�VKDOO�EH�FRQWUROOHG�E\�RSHUDWRU���0RYHPHQW�IURP�SUHVHW�SRVLWLRQV�VKDOO�
EH�QRW�OHVV�WKDQ�����GHJUHHV�SHU�VHFRQG��

��� 3UHVHW� 3RVLWLRQLQJ�� � (LJKW� XVHU�GHILQDEOH� VFHQHV�� HDFK� DOORZLQJ� ���FKDUDFWHU� WLWOHV���
&RQWUROV�VKDOO�LQFOXGH�WKH�IROORZLQJ��

D� ,Q��VHTXHQFH�PRGH���FDPHUD�VKDOO�FRQWLQXRXVO\�VHTXHQFH�WKURXJK�SUHVHW�SRVLWLRQV��
ZLWK�GZHOO�WLPH�DQG�VHTXHQFLQJ�XQGHU�RSHUDWRU�FRQWURO��

E� 0RWLRQ�GHWHFWLRQ�VKDOO�EH�DYDLODEOH�DW�HDFK�FDPHUD�SRVLWLRQ��
F� 8S�WR�IRXU�SUHVHW�SRVLWLRQV�PD\�EH�VHOHFWHG�WR�EH�DFWLYDWHG�E\�DQ�DODUP���(DFK�RI�

WKH�DODUP�SRVLWLRQV�PD\�EH�SURJUDPPHG�WR�RXWSXW�D�UHVSRQVH�VLJQDO��

��� 6FDQQLQJ� 6\QFKURQL]DWLRQ�� � 'HWHUPLQHG� E\� H[WHUQDO� V\QFK� RYHU� WKH� FRD[LDO� FDEOH���
&DPHUD� VKDOO� UHYHUW� WR� LQWHUQDOO\� JHQHUDWHG� V\QFKURQL]DWLRQ� RQ� ORVV� RI� H[WHUQDO� V\QFK�
VLJQDO��

��� :KLWH�%DODQFH���$XWR�WUDFLQJ�ZKLWH�EDODQFH��ZLWK�PDQXDOO\�VHWWDEOH�IL[HG�EDODQFH�RSWLRQ��
��� 0RWLRQ�'HWHFWRU���%XLOW�LQ�GLJLWDO��
��� 'RPH� VKDOO� VXSSRUW� PXOWLSOH[HG� FRQWURO� FRPPXQLFDWLRQV� XVLQJ� FRD[LDO� FDEOH�

UHFRPPHQGHG�E\�PDQXIDFWXUHU��
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$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� DYDLODEOH� PDQXIDFWXUHUV� RIIHULQJ�
SURGXFWV�WKDW�PD\�EH�LQFRUSRUDWHG�LQWR�WKH�:RUN�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ@��

�� ([WUHPH�&&79�6XUYHLOODQFH�6\VWHPV��

%� &DPHUD�� � 'HVLJQHG� IRU� KLJK�DEXVH� ORFDWLRQV�� ZLWK� D� ZHDWKHUWLJKW� VXUIDFH� PRXQWLQJ�� LPSDFW�
UHVLVWDQFH�SRO\FDUERQDWH�GRPH��DQG�KHDY\�JDJH�������7��DOXPLQXP�ERG\��

�� 6XLWDEOH�IRU�H[WHULRU�HQYLURQPHQW��UDWHG�IRU�FRQWLQXRXV�RSHUDWLRQ�LQ�DPELHQW�WHPSHUDWXUHV�
RI�PLQXV����WR�SOXV�����GHJ�)�GU\�EXOE�DQG�XS�WR����SHUFHQW�UHODWLYH�KXPLGLW\��

�� 3LFNXS�'HYLFH���&&'�LQWHUOLQH�WUDQVIHU��������������+��E\�����9��SL[HOV��
�� +RUL]RQWDO�5HVROXWLRQ�������OLQHV��
�� 6LJQDO�WR�1RLVH�5DWLR���1RW�OHVV�WKDQ����G%��
�� :LWK�$*&�DQG�DXWRPDWLF�EDFNOLJKW�FRPSHQVDWLRQ��
�� 6HQVLWLYLW\�� �&DPHUD� VKDOO� SURYLGH� XVDEOH� LPDJHV� LQ� ORZ�OLJKW� FRQGLWLRQV�� GHOLYHULQJ� DQ�

LPDJH�DW�D�VFHQH�LOOXPLQDWLRQ�RI���OX[�DW�I������
�� 6FDQQLQJ� 6\QFKURQL]DWLRQ�� � 'HWHUPLQHG� E\� H[WHUQDO� V\QFK� RYHU� WKH� FRD[LDO� FDEOH���

&DPHUD� VKDOO� UHYHUW� WR� LQWHUQDOO\� JHQHUDWHG� V\QFKURQL]DWLRQ� RQ� ORVV� RI� H[WHUQDO� V\QFK�
VLJQDO��

�� :KLWH�%DODQFH���$XWR�WUDFLQJ�ZKLWH�EDODQFH��

��� /(16(6�

$� 0DQXIDFWXUHUV���6XEMHFW�WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��OHQVHV�VKDOO�EH�E\�VDPH�PDQXIDFWXUHU�
DV�FDPHUDV��

%� 'HVFULSWLRQ�� � 2SWLFDO�TXDOLW\� FRDWHG� OHQV�� GHVLJQHG� VSHFLILFDOO\� IRU� YLGHR�VXUYHLOODQFH�
DSSOLFDWLRQV� DQG� PDWFKHG� WR� VSHFLILHG� FDPHUD�� � 3URYLGH� FRORU�FRUUHFWHG� OHQVHV� ZLWK� FRORU�
FDPHUDV��

�� $XWR�,ULV�/HQV�� �(OHFWULFDOO\�FRQWUROOHG� LULV�ZLWK�FLUFXLW�VHW� WR�PDLQWDLQ�D�FRQVWDQW�YLGHR�
OHYHO�LQ�YDU\LQJ�OLJKWLQJ�FRQGLWLRQV��

�� )L[HG�/HQV���:LWK�FDOLEUDWHG�IRFXV�ULQJ��
�� =RRP� /HQV�� � 0RWRUL]HG�� UHPRWH�FRQWUROOHG� XQLW�� UDWHG� DV� �TXLHW� RSHUDWLQJ��� )HDWXUHV�

LQFOXGH�WKH�IROORZLQJ��

D� (OHFWULFDO�/HDGV���)LOWHUHG�WR�PLQLPL]H�YLGHR�VLJQDO�LQWHUIHUHQFH��
E� 0RWRU�6SHHG���9DULDEOH��
F� /HQV�VKDOO�EH�DYDLODEOH�ZLWK�SUHVHW�SRVLWLRQLQJ�FDSDELOLW\� WR�UHFDOO� WKH�SRVLWLRQ�RI�

VSHFLILF�VFHQHV��

��� 32:(5�6833/,(6�

$� /RZ�YROWDJH� SRZHU� VXSSOLHV� PDWFKHG� IRU� YROWDJH� DQG� FXUUHQW� UHTXLUHPHQWV� RI� FDPHUDV� DQG�
DFFHVVRULHV��DQG�RI�W\SH�DV�UHFRPPHQGHG�E\�PDQXIDFWXUHU�RI�FDPHUD>��LQIUDUHG�LOOXPLQDWRU�@�DQG�
OHQV��
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�� (QFORVXUH���1(0$������7\SH��;��

��� &$0(5$�6833257,1*�(48,30(17�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� FDPHUD� VXSSRUW� VKDOO� EH� E\� VDPH�
PDQXIDFWXUHUV�DV�FDPHUDV��

%� 0LQLPXP�/RDG�5DWLQJ���5DWHG�IRU�ORDG�LQ�H[FHVV�RI�WKH�WRWDO�ZHLJKW�VXSSRUWHG�WLPHV�D�PLQLPXP�
VDIHW\�IDFWRU�RI�WZR��

&� 0RXQWLQJ� %UDFNHWV� IRU� )L[HG� &DPHUDV�� � 7\SH� PDWFKHG� WR� LWHPV� VXSSRUWHG� DQG� PRXQWLQJ�
FRQGLWLRQV���,QFOXGH�PDQXDO�SDQ�DQG�WLOW�DGMXVWPHQW��

'� 3URWHFWLYH�+RXVLQJV� IRU� )L[HG� DQG�0RYDEOH�&DPHUDV�� � 6WHHO� HQFORVXUHV�ZLWK� LQWHUQDO� FDPHUD�
PRXQWLQJ�DQG�FRQQHFWLQJ�SURYLVLRQV�WKDW�DUH�PDWFKHG�WR�FDPHUD�OHQV�FRPELQDWLRQ�DQG�PRXQWLQJ�
DQG�LQVWDOOLQJ�DUUDQJHPHQW�RI�FDPHUD�WR�EH�KRXVHG��

�� 7DPSHU�VZLWFK�RQ�DFFHVV�FRYHU�VRXQGV�DQ�DODUP�VLJQDO�ZKHQ�XQLW� LV�RSHQHG�RU�SDUWLDOO\�
GLVDVVHPEOHG�� �&HQWUDO�FRQWURO�XQLW�VKDOO� LGHQWLI\�WDPSHU�DODUPV�DQG� LQGLFDWH�ORFDWLRQ�LQ�
DODUP� GLVSOD\�� � 7DPSHU� VZLWFKHV� DQG� FHQWUDO�FRQWURO� XQLW� DUH� VSHFLILHG� LQ� 'LYLVLRQ����
6HFWLRQ��,QWUXVLRQ�'HWHFWLRQ���

�� &DPHUD�9LHZLQJ�:LQGRZ���/H[DQ�ZLQGRZ��DOLJQHG�ZLWK�FDPHUD�OHQV��
�� 'XSOH[�5HFHSWDFOH���,QWHUQDOO\�PRXQWHG��
�� $OLJQPHQW�3URYLVLRQV�� �&DPHUD�PRXQWLQJ� VKDOO� SURYLGH� IRU� ILHOG� DLPLQJ�RI� FDPHUD� DQG�

SHUPLW�UHPRYDO�DQG�UHLQVWDOODWLRQ�RI�FDPHUD�OHQV�ZLWKRXW�GLVWXUELQJ�FDPHUD�DOLJQPHQW��
�� %XLOW�LQ�� WKHUPRVWDW�DFWLYDWHG� KHDWHU� DQG� EORZHU� XQLWV�� � 8QLWV� VKDOO� EH� DXWRPDWLFDOO\�

FRQWUROOHG�VR�WKH�HQYLURQPHQWDO�OLPLWV�RI�WKH�FDPHUD�HTXLSPHQW�DUH�QRW�H[FHHGHG��
�� 6XQ�VKLHOG�VKDOO�QRW�LQWHUIHUH�ZLWK�QRUPDO�DLUIORZ�DURXQG�WKH�KRXVLQJ��
�� 0RXQWLQJ� EUDFNHW� DQG� KDUGZDUH� IRU� ZDOO� RU� FHLOLQJ�PRXQWLQJ� RI� WKH� KRXVLQJ�� �%UDFNHW�

VKDOO�EH�RI�VDPH�PDWHULDO�DV�WKH�KRXVLQJ��PRXQWLQJ�KDUGZDUH�VKDOO�EH�VWDLQOHVV�VWHHO��
�� )LQLVK�� � +RXVLQJ� DQG� PRXQWLQJ� EUDFNHW� VKDOO� EH� IDFWRU\� ILQLVKHG� XVLQJ� PDQXIDFWXUHU
V�

VWDQGDUG�ILQLVKLQJ�SURFHVV�VXLWDEOH�IRU�WKH�HQYLURQPHQW��
�� (QFORVXUH�5DWLQJ���1(0$�7\SH����

��� 021,7256�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

%� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

�� %RVFK�6HFXULW\�6\VWHPV��,QF��
�� &UHVW�(OHFWURQLFV��,QF��
�� *(�6HFXULW\��,QF��
�� +LWDFKL��/WG��
�� +RQH\ZHOO�,QWHUQDWLRQDO�,QF���+RQH\ZHOO�9LGHR�6\VWHPV��
�� -9&�$PHULFDV�&RUS���-9&�3URIHVVLRQDO�SURGXFWV��
�� 3DQDVRQLF�&RUSRUDWLRQ�RI�1RUWK�$PHULFD��3DQDVRQLF�6HFXULW\�6\VWHPV��



5(/,()�),5(�&203$1<�$'',7,21�	�5(129$7,21�
5(*$1�<281*�(1*/$1'�%87(5$��3&�352-(&7������%�

�

9,'(2�6859(,//$1&(� ����������
�

�� 3HOFR��
�� 6DPVXQJ�2SWR�(OHFWURQLFV��
��� 6$1<2�1RUWK�$PHULFD�&RUSRUDWLRQ��
��� 7RVKLED�&RUSRUDWLRQ��6XUYHLOODQFH�SURGXFWV��
��� 7\FR�,QWHUQDWLRQDO�/LPLWHG��6HQVRUPDWLF�SURGXFWV��

&� &RORU��

�� 0HWDO�FDELQHW�XQLWV�GHVLJQHG�IRU�FRQWLQXRXV�RSHUDWLRQ��
�� 6FUHHQ�6L]H��'LDJRQDO�'LPHQVLRQ������´��
�� +RUL]RQWDO�5HVROXWLRQ�������OLQHV��
�� 0LQLPXP� )URQW� 3DQHO� 'HYLFHV� DQG� &RQWUROV�� � 3RZHU� VZLWFK�� SRZHU�RQ� LQGLFDWRU�� DQG�

EULJKWQHVV��FRQWUDVW��FRORU��DQG�WLQW�FRQWUROV��
�� 'HJDXVVLQJ���$XWRPDWLF��
�� 0RXQWLQJ�� �6LQJOH�� ���LQFK�� YHUWLFDO�� (,$� ���LQFK� HOHFWURQLF� HTXLSPHQW� UDFN� RU� FDELQHW�

FRPSO\LQJ�ZLWK�&($�����(��
�� (OHFWULFDO�������9�DF�����+]��

��� ',*,7$/�9,'(2�5(&25'(56�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

%� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

�� %RVFK�6HFXULW\�6\VWHPV��,QF��
�� &UHVW�(OHFWURQLFV��,QF��
�� *(�6HFXULW\��,QF��
�� +LWDFKL��/WG��
�� +RQH\ZHOO�,QWHUQDWLRQDO�,QF���+RQH\ZHOO�9LGHR�6\VWHPV��
�� -9&�$PHULFDV�&RUS���-9&�3URIHVVLRQDO�SURGXFWV��
�� 3DQDVRQLF�&RUSRUDWLRQ�RI�1RUWK�$PHULFD��3DQDVRQLF�6HFXULW\�6\VWHPV��
�� 3HOFR��
�� 6DPVXQJ�2SWR�(OHFWURQLFV��
��� 6$1<2�1RUWK�$PHULFD�&RUSRUDWLRQ��
��� 7\FR�,QWHUQDWLRQDO�/LPLWHG��6HQVRUPDWLF�SURGXFWV��

&� 'HVFULSWLRQ�� � 'LJLWDO�� WLPH�ODSVH� W\SH�� IXOO�IUDPH� DQG� PRWLRQ� UHFRUGHU�� ZLWK� UHPRYDEOH� KDUG�
GULYH��

�� 5HFRUGLQJ�7LPH�������KRXUV�PLQLPXP��
�� 5HVROXWLRQ�������E\�����OLQHV��PLQLPXP��
�� 3URJUDPPLQJ� VKDOO� EH� IURP�WUDFNEDOO� DQG�SXVK�EXWWRQV�RQ� IDFH�RI� WKH� UHFRUGHU�� VHWWLQJV�

VKDOO�EH�GLVSOD\HG�RQ�DQ\�YLGHR�PRQLWRU�FRQQHFWHG� WR� WKH�UHFRUGHU�� �3URJUDPPLQJ�VKDOO�
LQFOXGH�WKH�IROORZLQJ��

D� 0RWLRQ�DQDO\VLV�JUDSK��
E� 3DVVZRUG�SURWHFWLRQ��
F� $ODUP�DQG�WLPHU�FRQWUROV��
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G� &RQWLQXRXV�UHFRUGLQJ�RSWLRQ��
H� 7LPH�ODSVH�RSHUDWLQJ�PRGHV��
I� 6HDUFK�YLGHR�E\�WLPH��HYHQW��RU�PRWLRQ��

�� 3URJUDPPLQJ�� � 6PDUW0HGLD� FDUG� IRU� VRIWZDUH� XSGDWLQJ�� LPDJH� DUFKLYLQJ�� DQG� LPDJH�
WUDQVIHU�WR�D�3&��

�� 6WRUDJH������*%��UHPRYDEOH�KDUG�GULYH���6RIWZDUH�VKDOO�SHUPLW�KRW�VZDSSLQJ�GULYHV��
�� &RPSUHVVLRQ���03(*����
�� 7LPH�DQG�'DWH�*HQHUDWRU���5HFRUGV�WLPH��KU�PLQ�VHF��DQG�GDWH�OHJHQG�RI�HDFK�IUDPH��
�� $XGLR�5HFRUGLQJ������WR������+]���3KRQR�DQG�PLFURSKRQH�LQSXW��SKRQR�RXWSXW��
�� 0RXQWLQJ���6WDQGDUG����LQFK�UDFN�FRPSO\LQJ�ZLWK�&($�����(��RU�IUHHVWDQGLQJ�GHVNWRS��

��� ',*,7$/�6:,7&+(56�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

%� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��
�� %RVFK�6HFXULW\�6\VWHPV��,QF��
�� &UHVW�(OHFWURQLFV��,QF��
�� *(�6HFXULW\��,QF��
�� +RQH\ZHOO�,QWHUQDWLRQDO�,QF���+RQH\ZHOO�9LGHR�6\VWHPV��
�� -9&�$PHULFDV�&RUS���-9&�3URIHVVLRQDO�SURGXFWV��
�� 3DQDVRQLF�&RUSRUDWLRQ�RI�1RUWK�$PHULFD��3DQDVRQLF�6HFXULW\�6\VWHPV��
�� 3HOFR��
�� 6DPVXQJ�2SWR�(OHFWURQLFV��
�� 6$1<2�1RUWK�$PHULFD�&RUSRUDWLRQ��
��� 7RVKLED�&RUSRUDWLRQ��6XUYHLOODQFH�SURGXFWV��
��� 7\FR�,QWHUQDWLRQDO�/LPLWHG��6HQVRUPDWLF�SURGXFWV��

&� 4XDG�6ZLWFK�� � )RU� GLVSOD\LQJ� LPDJHV� IURP� IRXU� FDPHUDV� RQ� D� VLQJOH�PRQLWRU�� �3URYLGH� FRORU�
VZLWFKHU�LI�RQH�RU�PRUH�FDPHUDV�RU�PRQLWRUV�DUH�LQ�FRORU��

�� &RQWUROV���8QLW�PRXQWHG�IURQW�SDQHO��
�� 5HVROXWLRQ�������E\�����OLQHV��
�� 0RGHV���$XWR��PDQXDO��DQG�DODUP���,Q�PDQXDO�PRGH��HDFK�FKDQQHO�FDQ�DOVR�EH�YLHZHG�LQ�

VLQJOH� GLVSOD\� PRGH�� � ,Q� WKH� HYHQW� RI� DQ� DODUP�� DODUPLQJ� FKDQQHO� VKDOO� DXWRPDWLFDOO\�
VZLWFK�WR�IXOO�VFUHHQ���,I�VHYHUDO�DODUPV�DUH�DFWLYDWHG��FKDQQHOV�LQ�DODUP�VKDOO�EH�LQ�DXWR�
VZLWFKLQJ�PRGH��

�� &KDQQHO�/RVV�$ODUP���$XGLEOH�EX]]HU��RFFXUUHQFH�GHWDLOV�VKDOO�EH�UHFRUGHG��
�� 7LPH���,QGLFDWH�GDWH�DQG�WLPH��
�� 7LPLQJ�RI�$XWR�6ZLWFKHU�����WR����VHFRQGV��VHOHFWDEOH��
�� 0RXQWLQJ���6WDQGDUG����LQFK�UDFN�FRPSO\LQJ�ZLWK�&($�����(��RU�IUHHVWDQGLQJ�GHVNWRS��

'� 0DQXDO� 6ZLWFK� %DQN�� � /RZ�ORVV�� KLJK�LVRODWLRQ�� PXOWLSOH�YLGHR� VZLWFK� WR� DOORZ� PDQXDO�
VZLWFKLQJ� RI� PXOWLSOH� TXDG� VZLWFKHV� DQG� FDPHUDV� WR� D� VLQJOH� RXWSXW�� � 6ZLWFKHV� VKDOO� EH�
LOOXPLQDWHG��
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(� 6HTXHQWLDO� 6ZLWFKHUV�� �$XWRPDWLFDOO\� VHTXHQFH� RXWSXWV� RI�PXOWLSOH� FDPHUDV� WR� VLQJOH�PRQLWRU�
DQG�YLGHRWDSH�UHFRUGHU��

�� 6ZLWFKLQJ� 7LPH� ,QWHUYDO�� � &RQWLQXRXVO\� DGMXVWDEOH�� �� WR� ��� VHFRQGV� PLQLPXP�� ZLWK�
PDQXDO�RYHUULGH��

�� 6NLS�6HTXHQWLDO�+ROG�6ZLWFK���2QH�IRU�HDFK�FDPHUD��ZLWK�/('�WR�LQGLFDWH�DFWLYH�FDPHUD��
�� &DPHUD� ,GHQWLILFDWLRQ� /HJHQG�� � (LWKHU� RQ�VFUHHQ� PHVVDJH� RU� ODEHO� DW� VNLS�VHTXHQWLDO�

VZLWFK��
�� $ODUP�6ZLWFKLQJ���,Q�WKH�HYHQW�RI�DQ�DODUP��DODUPLQJ�FKDQQHO�VKDOO�DXWRPDWLFDOO\�VZLWFK�

WKH�PRQLWRU�WR�IXOO�VFUHHQ��
�� 0RXQWLQJ���6WDQGDUG����LQFK�UDFN�FRPSO\LQJ�ZLWK�&($�����(��

)� 37=� &RQWUROV�� � $UUDQJHG� IRU� PXOWLSOH�FDPHUD� FRQWURO�� ZLWK� VZLWFKHV� WR� VHOHFW� FDPHUD� WR� EH�
FRQWUROOHG��

�� 3DQ�DQG�7LOW�&RQWURO���-R\VWLFN�W\SH��
�� =RRP�&RQWURO���0RPHQWDU\�FRQWDFW���LQ�RXW��SXVK�EXWWRQ��
�� $XWRPDWLF�6FDQ�&RQWURO���$�SXVK�EXWWRQ�IRU�HDFK�FDPHUD�ZLWK�SDQ�FDSDELOLW\�WKDW�SODFHV�

FDPHUD�LQ�DXWRPDWLF�VFDQQLQJ�PRGH��

���� &21752/�67$7,216�

$� 0DQXIDFWXUHUV�� � 6XEMHFW� WR� FRPSOLDQFH� ZLWK� UHTXLUHPHQWV�� SURYLGH� SURGXFWV� E\� RQH� RI� WKH�
IROORZLQJ��

%� %DVLV�RI�'HVLJQ�3URGXFW���6XEMHFW� WR�FRPSOLDQFH�ZLWK�UHTXLUHPHQWV��SURYLGH�SURGXFW�LQGLFDWHG�
RQ�'UDZLQJV�RU�FRPSDUDEOH�SURGXFW�E\�RQH�RI�WKH�IROORZLQJ��

�� %RVFK�6HFXULW\�6\VWHPV��,QF��
�� &UHVW�(OHFWURQLFV��,QF��
�� *(�6HFXULW\��,QF��
�� +RQH\ZHOO�,QWHUQDWLRQDO�,QF���+RQH\ZHOO�9LGHR�6\VWHPV��
�� 3DQDVRQLF�&RUSRUDWLRQ�RI�1RUWK�$PHULFD��3DQDVRQLF�6HFXULW\�6\VWHPV��
�� 3HOFR��
�� 6DPVXQJ�2SWR�(OHFWURQLFV��
�� 6$1<2�1RUWK�$PHULFD�&RUSRUDWLRQ��
�� 7\FR�,QWHUQDWLRQDO�/LPLWHG��6HQVRUPDWLF�SURGXFWV��

&� 'HVFULSWLRQ�� � +HDY\�GXW\�� IUHHVWDQGLQJ�� PRGXODU�� PHWDO� IXUQLWXUH� XQLWV� DUUDQJHG� WR� KRXVH�
HOHFWURQLF� HTXLSPHQW�� � &RRUGLQDWH� FRPSRQHQW� DUUDQJHPHQW� DQG� ZLULQJ� ZLWK� FRPSRQHQWV� DQG�
ZLULQJ�RI�RWKHU�V\VWHPV��

'� (TXLSPHQW�0RXQWLQJ���6WDQGDUG����LQFK�UDFN�FRPSO\LQJ�ZLWK�&($�����(��

(� 1RUPDO� 6\VWHP� 3RZHU� 6XSSO\�� � ����9�� ��� +]�� WKURXJK� D� ORFNHG� GLVFRQQHFW� GHYLFH� DQG� DQ�
LVRODWLRQ� WUDQVIRUPHU� LQ� FHQWUDO�VWDWLRQ� FRQWURO� XQLW�� � &HQWUDO�VWDWLRQ� FRQWURO� XQLW� VKDOO� VXSSO\�
SRZHU�WR�DOO�FRPSRQHQWV�FRQQHFWHG�WR�LW�XQOHVV�RWKHUZLVH�LQGLFDWHG��
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)� 3RZHU� &RQWLQXLW\� IRU� &RQWURO� 6WDWLRQ�� �%DWWHULHV� LQ� SRZHU� VXSSOLHV� RI� FHQWUDO�VWDWLRQ� FRQWURO�
XQLWV� DQG� LQGLYLGXDO� V\VWHP� FRPSRQHQWV� VKDOO� PDLQWDLQ� FRQWLQXRXV� V\VWHP� RSHUDWLRQ� GXULQJ�
RXWDJHV�RI�ERWK�QRUPDO�DQG�EDFNXS�DF�V\VWHP�VXSSO\��

�� %DWWHULHV�� � 5HFKDUJHDEOH�� YDOYH�UHJXODWHG�� UHFRPELQDQW�� VHDOHG�� OHDG�DFLG� W\SH� ZLWK�
QRPLQDO����\HDU�OLIH�H[SHFWDQF\���&DSDFLW\�DGHTXDWH�WR�RSHUDWH�SRUWLRQV�RI�V\VWHP�VHUYHG�
LQFOXGLQJ�DXGLEOH�WURXEOH�VLJQDO�GHYLFHV�IRU�XS�WR�IRXU�KRXUV�DQG�DXGLEOH�DQG�YLVXDO�DODUP�
GHYLFHV�XQGHU�DODUP�FRQGLWLRQV�IRU�DQ�DGGLWLRQDO����PLQXWHV��

�� %DWWHU\�&KDUJHU���6ROLG�VWDWH��IXOO\�DXWRPDWLF��YDULDEOH�FKDUJLQJ�UDWH�W\SH���&KDUJHU�VKDOO�
UHFKDUJH�IXOO\�GLVFKDUJHG�EDWWHU\�ZLWKLQ����KRXUV��

*� $QQXQFLDWLRQ�� � ,QGLFDWH�FKDQJH� LQ�V\VWHP�FRQGLWLRQ�DQG�VZLWFKLQJ�RI�V\VWHP�RU�FRPSRQHQW� WR�
EDFNXS�SRZHU��

���� 6,*1$/�75$160,66,21�&20321(176�

$� &DEOH���&RD[LDO�FDEOH�HOHPHQWV�KDYH����RKP�QRPLQDO�LPSHGDQFH���&RPSO\�ZLWK�UHTXLUHPHQWV�LQ�
'LYLVLRQ����6HFWLRQ��&RQGXFWRUV�DQG�&DEOHV�IRU�(OHFWURQLF�6DIHW\�DQG�6HFXULW\���

%� 9LGHR� 6XUYHLOODQFH� &RD[LDO� &DEOH� &RQQHFWRUV�� � %1&� W\SH�� ��� RKPV�� � &RPSO\� ZLWK�
UHTXLUHPHQWV� LQ� 'LYLVLRQ���� 6HFWLRQ� �&RQGXFWRUV� DQG� &DEOHV� IRU� (OHFWURQLF� 6DIHW\� DQG�
6HFXULW\���

3$57�����(;(&87,21�

��� (;$0,1$7,21�

$� ([DPLQH� SDWKZD\� HOHPHQWV� LQWHQGHG� IRU� FDEOHV�� � &KHFN� UDFHZD\V� DQG� RWKHU� HOHPHQWV� IRU�
FRPSOLDQFH� ZLWK� VSDFH� DOORFDWLRQV�� LQVWDOODWLRQ� WROHUDQFH�� KD]DUGV� WR� FDPHUD� LQVWDOODWLRQ�� DQG�
RWKHU�FRQGLWLRQV�DIIHFWLQJ�LQVWDOODWLRQ��

%� ([DPLQH�URXJKLQJ�LQ�IRU�/$1��:$1��DQG�,3�QHWZRUN�EHIRUH�GHYLFH�LQVWDOODWLRQ��

&� 3URFHHG�ZLWK�LQVWDOODWLRQ�RQO\�DIWHU�XQVDWLVIDFWRU\�FRQGLWLRQV�KDYH�EHHQ�FRUUHFWHG��

��� :,5,1*�

$� &RPSO\�ZLWK�UHTXLUHPHQWV�LQ�'LYLVLRQ����6HFWLRQ��5DFHZD\�DQG�%R[HV�IRU�(OHFWULFDO�6\VWHPV���

%� :LULQJ�0HWKRG���,QVWDOO�FDEOHV�LQ�UDFHZD\V�XQOHVV�RWKHUZLVH�LQGLFDWHG��

�� ([FHSW�UDFHZD\V�DUH�QRW�UHTXLUHG�LQ�DFFHVVLEOH�LQGRRU�FHLOLQJ�VSDFHV�DQG�DWWLFV��
�� ([FHSW�UDFHZD\V�DUH�QRW�UHTXLUHG�LQ�KROORZ�J\SVXP�ERDUG�SDUWLWLRQV��
�� &RQFHDO�UDFHZD\V�DQG�ZLULQJ�H[FHSW�LQ�XQILQLVKHG�VSDFHV��

&� :LULQJ�ZLWKLQ�(QFORVXUHV���%XQGOH��ODFH��DQG�WUDLQ�FRQGXFWRUV�WR�WHUPLQDO�SRLQWV�ZLWK�QR�H[FHVV�
DQG�ZLWKRXW�H[FHHGLQJ�PDQXIDFWXUHU
V�OLPLWDWLRQV�RQ�EHQGLQJ�UDGLL���3URYLGH�DQG�XVH�ODFLQJ�EDUV�
DQG�GLVWULEXWLRQ�VSRROV��
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'� 6SOLFHV��7DSV��DQG�7HUPLQDWLRQV���)RU�SRZHU�DQG�FRQWURO�ZLULQJ��XVH�QXPEHUHG�WHUPLQDO�VWULSV�LQ�
MXQFWLRQ��SXOO��DQG�RXWOHW�ER[HV��WHUPLQDO�FDELQHWV��DQG�HTXLSPHQW�HQFORVXUHV���7LJKWHQ�HOHFWULFDO�
FRQQHFWRUV� DQG� WHUPLQDOV� DFFRUGLQJ� WR�PDQXIDFWXUHU
V� SXEOLVKHG� WRUTXH�WLJKWHQLQJ� YDOXHV�� � ,I�
PDQXIDFWXUHU
V�WRUTXH�YDOXHV�DUH�QRW�LQGLFDWHG��XVH�WKRVH�VSHFLILHG�LQ�8/����$����%��

(� )RU�/$1�FRQQHFWLRQ�DQG�ILEHU�RSWLF�DQG�FRSSHU�FRPPXQLFDWLRQ�ZLULQJ��FRPSO\�ZLWK�'LYLVLRQ�
���6HFWLRQV��&RPPXQLFDWLRQV�%DFNERQH�&DEOLQJ��DQG��&RPPXQLFDWLRQV�+RUL]RQWDO�&DEOLQJ���

)� *URXQGLQJ�� � 3URYLGH� LQGHSHQGHQW�VLJQDO� FLUFXLW� JURXQGLQJ� UHFRPPHQGHG� LQ� ZULWLQJ� E\�
PDQXIDFWXUHU��
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$� ,QVWDOO�FDPHUDV�DQG�LQIUDUHG�LOOXPLQDWRUV�OHYHO�DQG�SOXPE��

%� ,QVWDOO�FDPHUDV�ZLWK����LQFK�PLQLPXP�FOHDU�VSDFH�EHORZ�FDPHUDV�DQG�WKHLU�PRXQWLQJV���&KDQJH�
W\SH�RI�PRXQWLQJ�WR�DFKLHYH�UHTXLUHG�FOHDUDQFH��

&� 6HW�SDQ�XQLW�DQG�SDQ�DQG�WLOW�XQLW�VWRSV� WR�VXLW� ILQDO�FDPHUD�SRVLWLRQ�DQG� WR�REWDLQ� WKH�ILHOG�RI�
YLHZ�UHTXLUHG�IRU�FDPHUD���&RQQHFW�DOO�FRQWUROV�DQG�DODUPV��DQG�DGMXVW��

'� ,QVWDOO� SRZHU� VXSSOLHV� DQG� RWKHU� DX[LOLDU\� FRPSRQHQWV� DW� FRQWURO� VWDWLRQV� XQOHVV� RWKHUZLVH�
LQGLFDWHG��

(� ,QVWDOO�WDPSHU�VZLWFKHV�RQ�FRPSRQHQWV�LQGLFDWHG�WR�UHFHLYH�WDPSHU�VZLWFKHV��DUUDQJHG�WR�GHWHFW�
XQDXWKRUL]HG� HQWU\� LQWR� V\VWHP�FRPSRQHQW� HQFORVXUHV� DQG� PRXQWHG� LQ� VHOI�SURWHFWHG��
LQFRQVSLFXRXV�SRVLWLRQV��

)� $YRLG�JURXQG�ORRSV�E\�PDNLQJ�JURXQG�FRQQHFWLRQV�RQO\�DW�WKH�FRQWURO�VWDWLRQ��

�� )RU�����DQG����9�GF�FDPHUDV��FRQQHFW�WKH�FRD[LDO�FDEOH�VKLHOGV�RQO\�DW�WKH�PRQLWRU�HQG��

*� ,GHQWLI\� V\VWHP� FRPSRQHQWV�� ZLULQJ�� FDEOLQJ�� DQG� WHUPLQDOV� DFFRUGLQJ� WR� 'LYLVLRQ���� 6HFWLRQ�
�,GHQWLILFDWLRQ�IRU�(OHFWULFDO�6\VWHPV���

��� ),(/'�48$/,7<�&21752/�

$� 7HVWLQJ�$JHQF\���(QJDJH�D�TXDOLILHG�WHVWLQJ�DJHQF\�WR�SHUIRUP�WHVWV�DQG�LQVSHFWLRQV��

%� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR� LQVSHFW��
WHVW��DQG�DGMXVW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��

&� 3HUIRUP�WHVWV�DQG�LQVSHFWLRQV��

�� 0DQXIDFWXUHU
V� )LHOG� 6HUYLFH�� � (QJDJH� D� IDFWRU\�DXWKRUL]HG� VHUYLFH� UHSUHVHQWDWLYH� WR�
LQVSHFW�FRPSRQHQWV��DVVHPEOLHV��DQG�HTXLSPHQW�LQVWDOODWLRQV��LQFOXGLQJ�FRQQHFWLRQV��DQG�
WR�DVVLVW�LQ�WHVWLQJ��

'� 7HVWV�DQG�,QVSHFWLRQV��
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�� ,QVSHFWLRQ���9HULI\�WKDW�XQLWV�DQG�FRQWUROV�DUH�SURSHUO\�LQVWDOOHG��FRQQHFWHG��DQG�ODEHOHG��
DQG�WKDW�LQWHUFRQQHFWLQJ�ZLUHV�DQG�WHUPLQDOV�DUH�LGHQWLILHG��

�� 3UHWHVWLQJ�� � $OLJQ� DQG� DGMXVW� V\VWHP� DQG� SUHWHVW� FRPSRQHQWV�� ZLULQJ�� DQG� IXQFWLRQV� WR�
YHULI\� WKDW� WKH\� FRPSO\�ZLWK� VSHFLILHG� UHTXLUHPHQWV�� �&RQGXFW� WHVWV� DW� YDU\LQJ� OLJKWLQJ�
OHYHOV�� LQFOXGLQJ� GD\� DQG� QLJKW� VFHQHV� DV� DSSOLFDEOH�� � 3UHSDUH� YLGHR�VXUYHLOODQFH�
HTXLSPHQW�IRU�DFFHSWDQFH�DQG�RSHUDWLRQDO�WHVWLQJ�DV�IROORZV��

D� 3UHSDUH�HTXLSPHQW�OLVW�GHVFULEHG�LQ��,QIRUPDWLRQDO�6XEPLWWDOV��$UWLFOH��
E� 9HULI\�RSHUDWLRQ�RI�DXWR�LULV�OHQVHV��
F� 6HW� EDFN�IRFXV� RI� IL[HG� IRFDO� OHQJWK� OHQVHV�� � $W� IRFXV� VHW� WR� LQILQLW\�� VLPXODWH�

QLJKWWLPH�OLJKWLQJ�FRQGLWLRQV�E\�XVLQJ�D�GDUN�JODVV�ILOWHU�RI�D�GHQVLW\�WKDW�SURGXFHV�
D�FOHDU�LPDJH���$GMXVW�XQWLO�LPDJH�LV�LQ�IRFXV�ZLWK�DQG�ZLWKRXW�WKH�ILOWHU��

G� 6HW�EDFN�IRFXV�RI�]RRP�OHQVHV���$W�IRFXV�VHW�WR�LQILQLW\��VLPXODWH�QLJKWWLPH�OLJKWLQJ�
FRQGLWLRQV� E\� XVLQJ� D� GDUN� JODVV� ILOWHU� RI� D� GHQVLW\� WKDW� SURGXFHV� D� FOHDU� LPDJH���
$GGLWLRQDOO\��VHW�]RRP�WR�IXOO�ZLGH�DQJOH�DQG�DLP�FDPHUD�DW�DQ�REMHFW����WR����IHHW�
DZD\�� �$GMXVW�XQWLO� LPDJH� LV�LQ�IRFXV�IURP�IXOO�ZLGH�DQJOH� WR�IXOO� WHOHSKRWR��ZLWK�
WKH�ILOWHU�LQ�SODFH��

H� 6HW�DQG�QDPH�DOO�SUHVHW�SRVLWLRQV��FRQVXOW�2ZQHU
V�SHUVRQQHO��
I� 6HW�VHQVLWLYLW\�RI�PRWLRQ�GHWHFWLRQ��
J� &RQQHFW�DQG�YHULI\�UHVSRQVHV�WR�DODUPV��
K� 9HULI\�RSHUDWLRQ�RI�FRQWURO�VWDWLRQ�HTXLSPHQW��

�� 7HVW� 6FKHGXOH�� � 6FKHGXOH� WHVWV� DIWHU� SUHWHVWLQJ� KDV� EHHQ� VXFFHVVIXOO\� FRPSOHWHG� DQG�
V\VWHP�KDV�EHHQ�LQ�QRUPDO�IXQFWLRQDO�RSHUDWLRQ�IRU�DW�OHDVW����GD\V���3URYLGH�D�PLQLPXP�
RI����GD\V
�QRWLFH�RI�WHVW�VFKHGXOH��

�� 2SHUDWLRQDO�7HVWV���3HUIRUP�RSHUDWLRQDO�V\VWHP�WHVWV�WR�YHULI\�WKDW�V\VWHP�FRPSOLHV�ZLWK�
6SHFLILFDWLRQV�� � ,QFOXGH� DOO� PRGHV� RI� V\VWHP� RSHUDWLRQ�� � 7HVW� HTXLSPHQW� IRU� SURSHU�
RSHUDWLRQ�LQ�DOO�IXQFWLRQDO�PRGHV��

(� 9LGHR�VXUYHLOODQFH�V\VWHP�ZLOO�EH�FRQVLGHUHG�GHIHFWLYH�LI�LW�GRHV�QRW�SDVV�WHVWV�DQG�LQVSHFWLRQV��

)� 3UHSDUH�WHVW�DQG�LQVSHFWLRQ�UHSRUWV��
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$� 2FFXSDQF\�$GMXVWPHQWV���:KHQ�UHTXHVWHG�ZLWKLQ����PRQWKV�RI�GDWH�RI�6XEVWDQWLDO�&RPSOHWLRQ��
SURYLGH�RQ�VLWH�DVVLVWDQFH�LQ�DGMXVWLQJ�V\VWHP�WR�VXLW�DFWXDO�RFFXSLHG�FRQGLWLRQV���3URYLGH�XS�WR�
WZR�YLVLWV� WR�3URMHFW�GXULQJ�RWKHU�WKDQ�QRUPDO�RFFXSDQF\�KRXUV� IRU� WKLV�SXUSRVH�� �7DVNV�VKDOO�
LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IROORZLQJ��

�� &KHFN�FDEOH�FRQQHFWLRQV��
�� &KHFN�SURSHU�RSHUDWLRQ�RI�FDPHUDV�DQG�OHQVHV���9HULI\�RSHUDWLRQ�RI�DXWR�LULV�OHQVHV�DQG�

DGMXVW�EDFN�IRFXV�DV�QHHGHG��
�� $GMXVW�DOO�SUHVHW�SRVLWLRQV��FRQVXOW�2ZQHU
V�SHUVRQQHO��
�� 5HFRPPHQG�FKDQJHV� WR� FDPHUDV�� OHQVHV�� DQG�DVVRFLDWHG� HTXLSPHQW� WR� LPSURYH�2ZQHU
V�

XVH�RI�YLGHR�VXUYHLOODQFH�V\VWHP��
�� 3URYLGH�D�ZULWWHQ�UHSRUW�RI�DGMXVWPHQWV�DQG�UHFRPPHQGDWLRQV��
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%� &OHDQ�YLGHR�VXUYHLOODQFH�V\VWHP�FRPSRQHQWV�� LQFOXGLQJ�FDPHUD�KRXVLQJ�ZLQGRZV�� OHQVHV�� DQG�
PRQLWRU�VFUHHQV��
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$� 7UDLQ� 2ZQHU
V� PDLQWHQDQFH� SHUVRQQHO� WR� DGMXVW�� RSHUDWH�� DQG� PDLQWDLQ� YLGHR�VXUYHLOODQFH�
HTXLSPHQW��
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Remote annunciator. 
7. Addressable interface device. 
8. Digital alarm communicator transmitter. 
9. System printer. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. NICET:  National Institute for Certification in Engineering Technologies. 

1.4 SYSTEM DESCRIPTION 

A. Non-coded addressable system, with automatic sensitivity control of certain smoke detectors 
and multiplexed signal transmission, dedicated to fire-alarm service only. 

1.5 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the effects of 
earthquake motions determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 
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1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and 
attachments to other work. 

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter in NFPA 72. 

2. Include voltage drop calculations for notification appliance circuits. 
3. Include battery-size calculations. 
4. Include performance parameters and installation details for each detector, verifying that 

each detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating. 

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale and coordinating installation of duct smoke detectors and access to them.  
Show critical dimensions that relate to placement and support of sampling tubes, detector 
housing, and remote status and alarm indicators.  Locate detectors according to 
manufacturer's written recommendations. 

6. Include grounding schematic, amplifier power calculation, and single-line connection 
diagram. 

7. Include floor plans to indicate final outlet locations showing address of each addressable 
device.  Show size and route of cable and conduits. 

C. General Submittal Requirements: 

1. Submittals shall be approved by Architect prior to submitting them to authorities having 
jurisdiction. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified fire-alarm technician,. 
c. Licensed or certified by authorities having jurisdiction. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and components, 
from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

C. Field quality-control reports. 
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1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data, include the following: 

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA 72. 

2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 
Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software. 
4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 

the same name and include the following: 

a. Frequency of testing of installed components. 
b. Frequency of inspection of installed components. 
c. Requirements and recommendations related to results of maintenance. 
d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 
6. Abbreviated operating instructions for mounting at fire-alarm control unit. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with data 

files. 
3. Device address list. 
4. Printout of software application and graphic screens. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of amount 
installed, but no less than 1 unit. 

2. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no less 
than 1 unit. 

3. Smoke Detectors and Heat Detectors:  Quantity equal to 10 percent of amount of each 
type installed, but no less than 1 unit of each type. 

4. Detector Bases:  Quantity equal to 10 percent of amount of each type installed, but no 
less than 1 unit of each type. 

5. Keys and Tools:  One extra set for access to locked and tamper-proofed components. 
6. Audible and Visual Notification Appliances:  One of each type installed. 
7. Fuses:  Two of each type installed in the system. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111 - 4 
 

1.10 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation 
of units required for this Project. 

B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm 
Level II technician. 

C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from 
single source from single manufacturer.  Components shall be compatible with, and operate as, 
an extension of existing system. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

E. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL. 

F. NFPA Certification:  Obtain certification according to NFPA 72 by a UL-listed alarm company. 

G. NFPA Certification:  Obtain certification according to NFPA 72 in the form of a placard by an 
FMG-approved alarm company. 

1.11 PROJECT CONDITIONS 

A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary guard service according to requirements indicated: 

1. Notify Owner no fewer than ten days in advance of proposed interruption of fire-alarm 
service. 

2. Do not proceed with interruption of fire-alarm service without Owner's written 
permission. 

1.12 SEQUENCING AND SCHEDULING 

A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until new 
equipment has been tested and accepted.  As new equipment is installed, label it "NOT IN 
SERVICE" until it is accepted.  Remove labels from new equipment when put into service and 
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building. 

B. Equipment Removal:  After acceptance of new fire-alarm system, remove existing disconnected 
fire-alarm equipment and wiring. 

1.13 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support:  Beginning with Substantial Completion, provide software support for two 
years. 
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C. Upgrade Service:  Update software to latest version at Project completion.  Install and program 
software upgrades that become available within two years from date of Substantial Completion.  
Upgrading software shall include operating system.  Upgrade shall include new or revised 
licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 
Owner to upgrade computer equipment if necessary. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Edwards Signaling, EST3 
2. Siemens  
3. Honeywell 
4. SimplexGrinnell LP; a Tyco International company 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct smoke detectors. 
5. Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 
2. Identify alarm at fire-alarm control unit and remote annunciator(s). 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Unlock electric door locks in designated egress paths. 
5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 
6. Record events in the system memory. 
7. Record events by the system printer. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

1. Valve supervisory switch. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
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2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 
devices. 

3. Loss of primary power at fire-alarm control unit. 
4. Ground or a single break in fire-alarm control unit internal circuits. 
5. Abnormal ac voltage at fire-alarm control unit. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Trouble and Supervisory Signal Actions:  Annunciate at fire-alarm control unit and 
remote annunciators.  Record the event on system printer. 

2.3 FIRE-ALARM CONTROL UNIT WITH DIGITAL VOICE COMMAND CENTER 

A. General Requirements for Fire-Alarm Control Unit: 

1. Field-programmable, microprocessor-based, modular, power-limited design with 
electronic modules, complying with UL 864 and listed and labeled by an NRTL. 

a. System software and programs shall be held in flash electrically erasable 
programmable read-only memory (EEPROM), retaining the information through 
failure of primary and secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event recorder and 
printer. 

2. Addressable initiation devices that communicate device identity and status. 

a. Smoke sensors shall additionally communicate sensitivity setting and allow for 
adjustment of sensitivity at fire-alarm control unit. 

b. Temperature sensors shall additionally test for and communicate the sensitivity 
range of the device. 

3. Addressable control circuits for operation of mechanical equipment. 

4. Contain all equipment required for all audio control, emergency telephone system 
control, signaling and supervisory functions. This shall include speaker zone indication 
and control, telephone circuit indication and control, digital voice units, microphone and 
main telephone handset. 

B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at 
fire-alarm control unit and addressable system components including annunciation and 
supervision.  Display alarm, supervisory, and component status messages and the programming 
and control menu. 

1. Annunciator and Display:  Liquid-crystal type, 3 line(s) of 80 characters, minimum. 
2. Keypad:  Arranged to permit entry and execution of programming, display, and control 

commands and to indicate control commands to be entered into the system for control of 
smoke-detector sensitivity and other parameters. 

C. Circuits: 
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1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, 
Class A. 

a. Initiating Device Circuits:  Style D. 
b. Notification Appliance Circuits:  Style Z. 
c. Signaling Line Circuits:  Style 6. 
d. Install no more than 50 addressable devices on each signaling line circuit. 

2. Serial Interfaces:  Two RS-232 ports for printers. 

D. Smoke-Alarm Verification: 

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm 
control unit. 

2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm 
control unit and detector. 

3. Record events by the system printer. 
4. Sound general alarm if the alarm is verified. 
5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified. 

E. Notification Appliance Circuit:  Operation shall sound in a selective positive non-interfering 
successive zone code until silenced.  Strobes shall continue to flash until system is reset. 

F. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable 
smoke detectors for adjustment, display their current status and sensitivity settings, and change 
those settings.  Allow controls to be used to program repetitive, time-scheduled, and automated 
changes in sensitivity of specific detector groups.  Record sensitivity adjustments and 
sensitivity-adjustment schedule changes in system memory, and print out the final adjusted 
values on system printer. 

G. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, 
and trouble signals to a remote alarm station. 

H. Printout of Events:  On receipt of signal, print alarm, supervisory, and trouble events.  Identify 
zone, device, and function.  Include type of signal (alarm, supervisory, or trouble) and date and 
time of occurrence.  Differentiate alarm signals from all other printed indications.  Also print 
system reset event, including same information for device, location, date, and time.  Commands 
initiate the printing of a list of existing alarm, supervisory, and trouble conditions in the system 
and a historical log of events. 

I. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory signals 
and supervisory and digital alarm communicator transmitters shall be powered by 24-V dc 
source. 

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-
supply module rating. 

J. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and 
automatic transfer switch. 
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K. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or 
glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe 
appropriate response for displays and signals.  Briefly describe the functional operation of the 
system under normal, alarm, and trouble conditions. 

L. General Requirements for Voice Command Center: 

1. Operate as a supervised multi-channel emergency voice communication system. 

2. Operate as a two-way emergency telephone system control center.  

3. Audibly and visually annunciate the active or trouble condition of every speaker circuit 
and emergency telephone circuit. 

4. Audibly and visually annunciate any trouble condition for digital tone and voice units 
required for normal operation of the system. 

5. Provide all-call Emergency Paging activities through activation of a single control switch.  

6. As required, provide vectored paging control to specific audio zones via dedicated 
control switches. 

7. Provide a factory recorded library of voice messages and tones. 

8. Provide software capable of off-line programming for the DVC operation and the audio 
message files. This utility shall support the creation of new programs as well as editing 
and saving existing program files. Uploading or downloading the DVC shall not inhibit 
the emergency operation of other nodes on the fire alarm network. 

9. Support an optional mode of operation with four analog audio outputs capable of being 
used with UL 864 fire-listed analog audio amplifiers and SLC controlled switching.  

10. The digital voice command shall be capable of being field programmable, without 
requiring return to the manufacturer or the use of external components. 

2.4 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be 
finished in red with molded, raised-letter operating instructions in white; shall show visible 
indication of operation; and shall be mounted on recessed outlet box.  If surface mounted, 
provide manufacturer's surface back box. 

1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with 
integral addressable module arranged to communicate manual-station status (normal, 
alarm, or trouble) to fire-alarm control unit. 

2. Station Reset:  Key- or wrench-operated switch. 
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2.5 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 
4. Base Mounting:  Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for 
connection to building wiring. 

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation. 

6. Integral Visual-Indicating Light:  LED type indicating detector has operated[ and power-
on status]. 

7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, 
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire-alarm control unit.  Provide 
multiple levels of detection sensitivity for each sensor. 

B. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with 
the supplied detector. 

4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied. 
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6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

2.6 HEAT DETECTORS 

A. General Requirements for Heat Detectors:  Comply with UL 521. 

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of [135 deg F or a 
rate of rise that exceeds 15 deg F per minute unless otherwise indicated. 

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 

2.7 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Individually addressed, connected to a 
signaling line circuit, equipped for mounting as indicated and with screw terminals for system 
connections. 

B. General Requirements for Notification Appliances:  Connected to notification appliance signal 
circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for 
system connections. 

1. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated and with screw terminals for 
system connections. 

C. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level 
of 90 dBA, measured 10 feet from the horn, using the coded signal prescribed in UL 464 test 
protocol. 

D. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or 
nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is 
engraved in minimum 1-inch high letters on the lens. 

1. Rated Light Output: 
a. 15/30/75/110 cd, selectable in the field. 

2. Mounting:  Wall mounted unless otherwise indicated. 
3. For units with guards to prevent physical damage, light output ratings shall be determined 

with guards in place. 
4. Flashing shall be in a temporal pattern, synchronized with other units. 
5. Strobe Leads:  Factory connected to screw terminals. 
6. Mounting Faceplate:  Factory finished, red. 

 

E. Speaker/Strobe:   
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1. Xenon strobe light compling with UL 1971 and UL 1480 and be approved for fire 
protective signaling system. 

2. Dual voltage transformer speaker strobe capable of operation at 25 or 70.7 nominal 
Vrms. The speaker shall have a frequency range of 400 to 4000 Hz.  

3. Mounting:  Wall mounted unless otherwise indicated. 
4. For units with guards to prevent physical damage, light output ratings shall be determined 

with guards in place. 
5. Flashing shall be in a temporal pattern, synchronized with other units. 
6. Strobe Leads:  Factory connected to screw terminals. 
7. Plug-in and shall have the ability to check wiring continuously via a shorting spring on 

the universal mounting plate. The shorting spring shall also provide tamper resistance via 
an open circuit if the device is removed. Speaker strobe design shall isolate speaker 
components to reduce ground fault incidents. 

8. The speaker strobe shall have power taps (from ¼ watt to 2 watts) and voltage that are 
selected by rotary switched. All models shall have a maximum sound output of 86 dB at 
10 feet and shall incorporate an open back construction. The strobe shall consist of a 
xenon flash tube with associated lens/reflector system and operate on either 12V or 24V. 
The strobe shall also feature selectable candela output, providing options for 15/30/75, 0r 
110 cd. 

9. All notification appliances shall be backward compatible. 

2.8 REMOTE ANNUNCIATOR 

A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, 
supervisory, and trouble indications.  Manual switching functions shall match those of fire-
alarm control unit, including acknowledging, silencing, resetting, and testing. 

1. Mounting:  Flush cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance:  Alphanumeric display and LED indicating lights 
shall match those of fire-alarm control unit.  Provide controls to acknowledge, silence, reset, 
and test functions for alarm, supervisory, and trouble signals. 

2.9 ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system 
address for alarm-initiating devices for wired applications with normally open contacts. 

B. Integral Relay:  Capable of providing a direct signal to HVAC units for power shutdown. 

2.10 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and 
shall comply with UL 632 and be listed and labeled by an NRTL. 

B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture two telephone line(s) and dial a preset number for 
the campus central station.  When contact is made with central station(s), signals shall be 
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transmitted.  If service on either line is interrupted for longer than 45 seconds, transmitter shall 
initiate a local trouble signal and transmit the signal indicating loss of telephone line to the 
remote alarm receiving station over the remaining line.  Transmitter shall automatically report 
telephone service restoration to the central station.  If service is lost on both telephone lines, 
transmitter shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following: 

1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 
2. Address of the supervisory signal. 
3. Address of the trouble-initiating device. 
4. Loss of ac supply or loss of power. 
5. Low battery. 
6. Abnormal test signal. 
7. Communication bus failure. 

E. Secondary Power:  Integral rechargeable battery and automatic charger. 

F. Self-Test:  Conducted automatically every 24 hours with report transmitted to central station. 

2.11 SYSTEM PRINTER 

A. Printer shall be listed and labeled by an NRTL as an integral part of fire-alarm system. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72 for installation of fire-alarm equipment. 

B. Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830 mm) 
above the finished floor. 

1. Comply with requirements for seismic-restraint devices specified in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." 

C. Smoke- or Heat-Detector Spacing: 
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1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating 
Devices" Chapter, for smoke-detector spacing. 

2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet. 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 

ceiling areas shall be determined according to Appendix A or Appendix B  in NFPA 72. 
5. HVAC:  Locate detectors not closer than 3 feet from air-supply diffuser or return-air 

opening. 
6. Lighting Fixtures:  Locate detectors not closer than 12 inches from any part of a lighting 

fixture. 

D. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they 
extend the full width of duct. 

E. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-
flow switch and valve-tamper switch that is not readily visible from normal viewing position. 

F. Audible/Visual Alarm-Indicating Devices:  Install not less than 6 inches below the ceiling.  
Install bells and horns on flush-mounted back boxes with the device-operating mechanism 
concealed behind a grille. 

G. Visible Alarm-Indicating Devices:  Install at least 6 inches below the ceiling. 

H. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

I. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches 
above the finished floor. 

J. Annunciator:  Install with top of panel not more than 72 inches above the finished floor. 

3.2 CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in 
smoke partitions, comply with requirements in Division 08 Section "Door Hardware." Connect 
hardware and devices to fire-alarm system. 

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this 
Section before making connections. 

B. Make addressable connections with a supervised interface device to the following devices and 
systems.  Install the interface device less than 3 feet (1 m) from the device controlled.  Make an 
addressable confirmation connection when such feedback is available at the device or system 
being controlled. 
1. Smoke dampers in air ducts of designated air-conditioning duct systems. 
2. Supervisory connections at valve supervisory switches. 
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3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 
identification specified in Division 26 Section "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.4 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a 
ground wire from main service ground to fire-alarm control unit. 

3.5 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by Authorities having jurisdiction. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

D. Tests and Inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system 
documentation that is required by NFPA 72 in its "Completion Documents, 
Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire 
Alarm Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components. 

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the 
"Inspection, Testing and Maintenance" Chapter in NFPA 72. 

3. Test audible appliances according to manufacturer's written instructions.  Perform the test 
using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4. 

4. Test visible appliances according to manufacturer's written instructions. 
5. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 

Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" 
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 

E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 
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F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, 
quarterly, and semiannual periods.  Use forms developed for initial tests and inspections. 

I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm 
system complying with visual and testing inspection requirements in NFPA 72.  Use forms 
developed for initial tests and inspections. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain fire-alarm system. 

END OF SECTION 283111 
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SECTION 312319 - DEWATERING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes construction dewatering. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Verify availability of Installer's personnel, equipment, and facilities needed to make 

progress and avoid delays. 
2. Review condition of site to be dewatered including coordination with temporary erosion-

control measures and temporary controls and protections. 

3. Review geotechnical report. 
4. Review proposed site clearing and excavations. 

5. Review existing utilities and subsurface conditions. 

6. Review observation and monitoring of dewatering system. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings: For dewatering system, prepared by or under the supervision of a qualified 

professional engineer. 

1. Include plans, elevations, sections, and details. 
2. Show arrangement, locations, and details of wells and well points; locations of risers, 

headers, filters, pumps, power units, and discharge lines; and means of discharge, control 

of sediment, and disposal of water. 
3. Include layouts of piezometers and flow-measuring devices for monitoring performance 

of dewatering system. 

4. Include written plan for dewatering operations including sequence of well and well-point 

placement coordinated with excavation shoring and bracings and control procedures to be 
adopted if dewatering problems arise. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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B. Existing Conditions: Using photographs or video recordings, show existing conditions of 
adjacent construction and site improvements that might be misconstrued as damage caused by 

dewatering operations. Submit before Work begins. 

C. Record Drawings: Identify locations and depths of capped wells and well points and other 
abandoned-in-place dewatering equipment. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer that has specialized in design of dewatering 
systems and dewatering work. 

1.7 FIELD CONDITIONS 

A. Project-Site Information: A geotechnical report has been prepared for this Project and is 

available for information only. The opinions expressed in this report are those of a geotechnical 
engineer and represent interpretations of subsoil conditions, tests, and results of analyses 

conducted by a geotechnical engineer. Owner is not responsible for interpretations or 

conclusions drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary for 

dewatering according to the performance requirements. 

2. The geotechnical report is included elsewhere in Project Manual. 

B. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent 

existing buildings, structures, and site improvements; establish exact elevations at fixed points 

to act as benchmarks. Clearly identify benchmarks and record existing elevations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain 

dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to 
lower, control, remove, and dispose of ground water and permit excavation and construction to 

proceed on dry, stable subgrades. 

1. Design dewatering system, including comprehensive engineering analysis by a qualified 

professional engineer. 
2. Continuously monitor and maintain dewatering operations to ensure erosion control, 

stability of excavations and constructed slopes, prevention of flooding in excavation, and 

prevention of damage to subgrades and permanent structures. 
3. Prevent surface water from entering excavations by grading, dikes, or other means. 

4. Accomplish dewatering without damaging existing buildings, structures, and site 

improvements adjacent to excavation. 
5. Remove dewatering system when no longer required for construction. 
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B. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning dewatering. Comply with water- and debris-disposal regulations of authorities having 

jurisdiction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by dewatering 
operations. 

1. Prevent surface water and subsurface or ground water from entering excavations, from 

ponding on prepared subgrades, and from flooding site or surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or water 
accumulation. 

B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other 

adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. Provide alternate 

routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction. 

C. Provide temporary grading to facilitate dewatering and control of surface water. 

D. Protect and maintain temporary erosion and sedimentation controls during dewatering 

operations. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump 

equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 
disposal, and surface-water controls. 

1. Space well points or wells at intervals required to provide sufficient dewatering. 

2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface. 

B. Place dewatering system into operation to lower water to specified levels before excavating 
below ground-water level. 

C. Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities 

having jurisdiction. 

D. Provide standby equipment on-site, installed and available for immediate operation, to maintain 

dewatering on continuous basis if any part of system becomes inadequate or fails. 
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3.3 OPERATION 

A. Operate system continuously until drains, sewers, and structures have been constructed and fill 

materials have been placed or until dewatering is no longer required. 

B. Operate system to lower and control ground water to permit excavation, construction of 
structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above 

and below bottom of foundations, drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade 
softening, and slope instability. 

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of 

foundations, drains, sewers, and other excavations. 

3. Maintain piezometric water level a minimum of 24 inches (600 mm) below bottom of 
excavation. 

C. Dispose of water removed by dewatering in a manner that avoids endangering public health, 

property, and portions of work under construction or completed. Dispose of water and sediment 
in a manner that avoids inconvenience to others. 

D. Remove dewatering system from Project site on completion of dewatering. Plug or fill well 

holes with sand or cut off and cap wells a minimum of 36 inches (900 mm) below overlying 
construction. 

3.4 FIELD QUALITY CONTROL 

A. Observation Wells: Provide observation wells or piezometers, take measurements, and maintain 

at least the minimum number indicated; additional observation wells may be required by 
authorities having jurisdiction. 

1. Observe and record daily elevation of ground water and piezometric water levels in 

observation wells. 
2. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or 

destroyed. In areas where observation wells are not functioning properly, suspend 

construction activities until reliable observations can be made. Add or remove water from 

observation-well risers to demonstrate that observation wells are functioning properly. 
3. Fill observation wells, remove piezometers, and fill holes when dewatering is completed. 

B. Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and maintain an 

accurate log of surveyed elevations for comparison with original elevations. Promptly notify 
Architect if changes in elevations occur or if cracks, sags, or other damage is evident in adjacent 

construction. 

C. Provide continual observation to ensure that subsurface soils are not being removed by the 
dewatering operation. 

D. Prepare reports of observations. 
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3.5 PROTECTION 

A. Protect and maintain dewatering system during dewatering operations. 

B. Promptly repair damages to adjacent facilities caused by dewatering. 

END OF SECTION 312319 
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SECTION 313116 - TERMITE CONTROL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Soil treatment. 
2. Wood treatment. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components, 
and profiles for termite control products. 

2. Include the EPA-Registered Label for termiticide products. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Product Certificates: For each type of termite control product. 

C. Application Notification:  Scheduled application date with the Owner.  Do not apply treatment 
without Owner’s approval of the application date. 

D. Soil Treatment Application Report: After application of termiticide is completed, submit report 
for Owner's records and include the following: 

1. Date and time of application. 
2. Moisture content of soil before application. 
3. Termiticide brand name and manufacturer. 
4. Quantity of undiluted termiticide used. 
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5. Dilutions, methods, volumes used, and rates of application. 
6. Areas of application. 
7. Water source for application. 

E. Wood Treatment Application Report: After application of termiticide is completed, submit 
report for Owner's records and include the following: 

1. Date and time of application. 
2. Termiticide brand name and manufacturer. 
3. Quantity of undiluted termiticide used. 
4. Dilutions, methods, volumes used, and rates of application. 
5. Areas of application. 

F. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A specialist who is licensed according to regulations of authorities 
having jurisdiction to apply termite control treatment and products in jurisdiction where Project 
is located and who employs workers trained and approved by manufacturer to install 
manufacturer's products. 

1.7 FIELD CONDITIONS 

A. Soil Treatment: 

1. Environmental Limitations: To ensure penetration, do not treat soil that is water saturated 
or frozen. Do not treat soil while precipitation is occurring. Comply with requirements of 
the EPA-Registered Label and requirements of authorities having jurisdiction. 

2. Related Work: Coordinate soil treatment application with excavating, filling, grading, 
and concreting operations. Treat soil under footings, grade beams, and ground-supported 
slabs before construction. 

1.8 WARRANTY 

A. Soil Treatment Special Warranty: Manufacturer's standard form, signed by Applicator and 
Contractor, certifying that termite control work consisting of applied soil termiticide treatment 
will prevent infestation of subterranean termites, including Formosan termites (Coptotermes 
formosanus). If subterranean termite activity or damage is discovered during warranty period, 
re-treat soil and repair or replace damage caused by termite infestation. 

1. Warranty Period: Five years from date of Substantial Completion. 

B. Wood Treatment Special Warranty: Manufacturer's standard form, signed by Applicator and 
Contractor, certifying that termite control work consisting of applied wood termiticide treatment 
will prevent infestation of subterranean termites, including Formosan termites (Coptotermes 
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formosanus). If subterranean termite damage is discovered during warranty period, repair or 
replace damage caused by termite infestation and treat replacement wood. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain termite control products from single source from single 
manufacturer. 

2.2 SOIL TREATMENT 

A. Termiticide: EPA-Registered termiticide acceptable to authorities having jurisdiction, in an 
aqueous solution formulated to prevent termite infestation. 

 
1. Service Life of Treatment: Soil treatment termiticide that is effective for not less than five 

years against infestation of subterranean termites. 

2.3 WOOD TREATMENT 

A. Borate: EPA-Registered borate termiticide acceptable to authorities having jurisdiction, in an 
aqueous solution for spray application and a gel solution for pressure injection, formulated to 
prevent termite infestation in wood. 

 
1. Service Life of Treatment: Soil treatment termiticide that is effective for not less than five 

years against infestation of subterranean termites. 

2.4 EXAMINATION 

A. Application Notification:  Scheduled application date with the Owner.  Do not apply treatment 
without Owner’s approval of the application date. 

B. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements for moisture content of soil per termiticide label, interfaces with earthwork, slab 
and foundation work, landscaping, utility installation, and other conditions affecting 
performance of termite control. 

C. Proceed with application only after unsatisfactory conditions have been corrected. 

2.5 PREPARATION 

A. General: Prepare work areas according to the requirements of authorities having jurisdiction and 
according to manufacturer's written instructions before beginning application and installation of 
termite control treatment(s). Remove extraneous sources of wood cellulose and other edible 
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materials, such as wood debris, tree stumps and roots, stakes, formwork, and construction waste 
wood from soil within and around foundations. 

B. Soil Treatment Preparation: Remove foreign matter and impermeable soil materials that could 
decrease treatment effectiveness on areas to be treated. Loosen, rake, and level soil to be 
treated, except previously compacted areas under slabs and footings. Termiticides may be 
applied before placing compacted fill under slabs if recommended in writing by termiticide 
manufacturer. 

1. Fit filling hose connected to water source at the site with a backflow preventer, according 
to requirements of authorities having jurisdiction. 

2.6 APPLYING SOIL TREATMENT 

A. Application: Mix soil treatment termiticide solution to a uniform consistency. Distribute 
treatment uniformly. Apply treatment at the product's EPA-Registered Label volume and rate 
for maximum specified concentration of termiticide to the following so that a continuous 
horizontal and vertical termiticidal barrier or treated zone is established around and under 
building construction. 

1. Slabs-on-Grade and Basement Slabs: Under ground-supported slab construction, 
including footings, building slabs, and attached slabs as an overall treatment. Treat soil 
materials before concrete footings and slabs are placed. 

2. Foundations: Soil adjacent to and along the entire inside perimeter of foundation walls; 
along both sides of interior partition walls; around plumbing pipes and electric conduit 
penetrating the slab; around interior column footers, piers, and chimney bases; and along 
the entire outside perimeter, from grade to bottom of footing. 

3. Crawlspaces: Soil under and adjacent to foundations. Treat adjacent areas, including 
around entrance platform, porches, and equipment bases. Apply overall treatment only 
where attached concrete platform and porches are on fill or ground. 

4. Masonry: Treat voids. 
5. Penetrations: At expansion joints, control joints, and areas where slabs and below-grade 

walls will be penetrated. 

B. Post warning signs in areas of application. 

C. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading, 
landscaping, or other construction activities following application. 

2.7 APPLYING WOOD TREATMENT 

A. Wood Treatment: Apply wood treatment after framing, sheathing, and exterior weather 
protection is completed but before electrical and mechanical systems are installed. 

B. Application: Mix borate wood treatment solution to a uniform consistency. Apply treatment at 
the product's EPA-Registered Label volume and rate for the maximum borate concentration 
allowed for each specific use so that wood framing, sheathing, siding, and structural members 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 
 
 

TERMITE CONTROL 313116 - 5 

subject to infestation receive treatment. Apply treatment to the height of 8 feet (244 mm) above 
grade. 

1. Framing and Sheathing: Apply termiticide solution by spray to bare wood and with 
complete coverage. 

2. Heavy Wood Members: For wood greater than 4 inches (100 mm) thick, inject 
termiticide gel solution under pressure into holes of size and spacing required by 
manufacturer for treatment. 

3. Exterior Uncoated Wood Trim and Siding: Apply termiticide solution to bare wood only 
when forecasted weather conditions indicate no precipitation or fog before application of 
seal coat. After 48 hours, verify that surface is sufficiently dry for seal coat and apply seal 
coat of paint as specified in Section 099113 "Exterior Painting.” 

2.8 MAINTENANCE SERVICE 

A. Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 
12 months' full maintenance by skilled employees of termite-control-treatment Installer. Include 
quarterly maintenance as required for proper performance according to the product's EPA-
Registered Label and manufacturer's written instructions. Parts and supplies shall be 
manufacturer's authorized replacement parts and supplies. 

B. Continuing Maintenance Proposal: Provide from termite-control-treatment Installer to Owner, 
in the form of a standard yearly (or other period) maintenance agreement, starting on date initial 
maintenance service is concluded. State services, obligations, conditions, and terms for 
agreement period and for future renewal options. 

1. Include annual inspection for termite activity and effectiveness of termite treatment 
according to manufacturer's written instructions. 

END OF SECTION 313116 
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SECTION 315000 – EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes temporary excavation support and protection systems. 

B. Related Requirements: 

1. Section 013233 "Photographic Documentation" for recording preexisting conditions and 

excavation support and protection system progress. 

2. Sections specific to “Sitework-Pennoni”.  

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at project site. 

1. Review geotechnical report. 
2. Review existing utilities and subsurface conditions. 

3. Review coordination for interruption, shutoff, capping, and continuation of utility 

services. 
4. Review proposed excavations. 

5. Review proposed equipment. 

6. Review monitoring of excavation support and protection system. 

7. Review coordination with waterproofing. 
8. Review abandonment or removal of excavation support and protection system. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, performance properties, and 

dimensions of individual components and profiles, and calculations for excavation 

support and protection system. 

B. Shop Drawings: For excavation support and protection system, prepared by or under the 
supervision of a qualified professional engineer. 

1. Include plans, elevations, sections, and details. 
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2. Show arrangement, locations, and details of soldier piles, piling, lagging, tiebacks, 
bracing, and other components of excavation support and protection system according to 

engineering design. 

3. Indicate type and location of waterproofing. 
4. Include a written plan for excavation support and protection, including sequence of 

construction of support and protection coordinated with progress of excavation. 

C. Delegated-Design Submittal: For excavation support and protection systems, including analysis 
data signed and sealed by the qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 

1. Land surveyor. 
2. Professional Engineer: Experience with providing delegated-design engineering services 

of the type indicated, including documentation that engineer is licensed in the state in 

which Project is located. 

B. Contractor Calculations: For excavation support and protection system. Include analysis data 

signed and sealed by the qualified professional engineer responsible for their preparation. 

C. Existing Conditions: Using photographs or video recordings, show existing conditions of 
adjacent construction and site improvements that might be misconstrued as damage caused by 

inadequate performance of excavation support and protection systems. Submit before Work 

begins. 

1.6 CLOSEOUT SUBMITTALS 

A. Record Drawings: Identify locations and depths of capped utilities, abandoned-in-place support 

and protection systems, and other subsurface structural, electrical, or mechanical conditions. 

1.7 FIELD CONDITIONS 

A. Interruption of Existing Utilities: Do not interrupt any utility-serving facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging 

to provide temporary utility according to requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed interruption 
of utility. 

2. Do not proceed with interruption of utility without Construction Manager's written 

permission. 

B. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent 

existing buildings, structures, and site improvements; establish exact elevations at fixed points 

to act as benchmarks. Clearly identify benchmarks, and record existing elevations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design excavation support and protection systems to resist all lateral 
loading and surcharge, including but not limited to, retained soil, groundwater pressure, 

adjacent building loads, adjacent traffic loads, construction traffic loads, material stockpile 

loads, and seismic loads, based on the following: 

1. Compliance with OSHA Standards and interpretations, 29 CFR 1926, Subpart P. 

2. Compliance with AASHTO Standard Specification for Highway Bridges or AASHTO 

LRFD Bridge Design Specification, Customary U.S. Units. 

3. Compliance with requirements of authorities having jurisdiction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards that could develop 

during excavation support and protection system operations. 

1. Shore, support, and protect utilities encountered. 

3.2 INSTALLATION - GENERAL 

A. Locate excavation support and protection systems clear of permanent construction, so that 

construction and finishing of other work is not impeded. 

B. Install excavation support and protection systems to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. 
2. Provide alternate routes around closed or obstructed traffic ways if required by authorities 

having jurisdiction. 

C. Install excavation support and protection systems without damaging existing buildings, 

structures, and site improvements adjacent to excavation. 

3.3 MAINTENANCE 

A. Monitor and maintain excavation support and protection system. 

B. Prevent surface water from entering excavations by grading, dikes, or other means. 
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C. Continuously monitor vibrations, settlements, and movements to ensure stability of excavations 
and constructed slopes and to ensure that damage to permanent structures is prevented. 

3.4 FIELD QUALITY CONTROL 

A. Survey-Work Benchmarks: Resurvey benchmarks regularly during installation of excavation 
support and protection systems, excavation progress, and for as long as excavation remains 

open. 

1. Maintain an accurate log of surveyed elevations and positions for comparison with 
original elevations and positions. 

2. Promptly notify Architect if changes in elevations or positions occur or if cracks, sags, or 

other damage is evident in adjacent construction. 

B. Promptly correct detected bulges, breakage, or other evidence of movement to ensure that 
excavation support and protection system remains stable. 

C. Promptly repair damages to adjacent facilities caused by installation or faulty performance of 

excavation support and protection systems. 

3.5 REMOVAL AND REPAIRS 

A. Remove excavation support and protection systems when construction has progressed 

sufficiently to support excavation and earth and hydrostatic pressures. 

1. Remove in stages to avoid disturbing underlying soils and rock or damaging structures, 

pavements, facilities, and utilities. 

2. Fill voids immediately with approved backfill compacted to density specified in 

Geotechnical Report. 
3. Repair or replace, as approved by Architect, adjacent work damaged or displaced by 

removing excavation support and protection systems. 

END OF SECTION 315000 
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SECTION 323300 - SITE FURNISHINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Steel Pipe Bollards. 

2. Plastic Bollard Covers. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For site furnishings to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 BOLLARDS  

A. Bollard Construction: 

1. Pipe OD: Not less than 6.625-inches. 

a. Steel: Schedule 40 pipe. 

 

2. Overall Height: As indicated. 
3. Infill:  Filled solid with concrete. 

4. Installation Method: Cast in concrete. 

2.2 MATERIALS 

A. Steel and Iron: Free of surface blemishes and complying with the following: 

 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 

 

 

SITE FURNISHINGS 323300 - 2 

1. Steel Pipe: Standard-weight steel pipe complying with ASTM A53/A53M, or electric-
resistance-welded pipe complying with ASTM A135/A135M. 

B. Plastic Bollard Covers: Color impregnated, color and UV-light stabilized, and mold resistant. 

1. Polyethylene: Fabricated from virgin plastic HDPE resin. 
2. Wall Thickness:  .125-inches thick. 

3. Height:  As shown on the drawings. 

4. Field Color:  As selected by Architect from manufacturer’s standards colors. 
5. Reflective Tape:  As selected by Architect from manufacturer’s standards colors. 

6. Warranty:  Manufacturer’s standard 5-year warranty. 

7. Installation Options:  Manufacturer’s adhesive-applied gripper tabs. 

8. Manufacturer: Bollardgard; Innoplast Polymer Products or architect-approved equivalent. 
9. Attic Stock:  Provide eight unused covers for Owner’s attic stock. 

C. Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C1107/C1107M; recommended in writing by 
manufacturer, for exterior applications. 

2.3 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 

Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 

correct and level finished grade, mounting surfaces, installation tolerances, and other conditions 

affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written installation instructions unless more stringent requirements 

are indicated.  

B. Install site furnishings level, plumb, true, and positioned at locations indicated on Drawings. 

C. Post Setting: Set cast-in support posts in concrete footing with flush top.  Protect portion of 

posts above footing from concrete splatter. Verify that posts are set plumb or at correct angle 
and are aligned and at correct height and spacing. Hold posts in position during placement and 

finishing operations until concrete is sufficiently cured. 
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D. Install plastic bollard covers on steel pipe, anchor per manufacturer’s recommendations and 
trim to fit flush. 

END OF SECTION 323300 
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SECTION 010500

CONSTRUCTION LAYOUT

1.1 GENERAL

A. Construction Layout consists of establishing the line, grade, and location for work 
to be performed under this contract.

B. Existing basic horizontal and vertical control points for the project are those 
designated on the drawings.

1.2 QUALIFICATIONS

New Jersey Licensed Land Surveyor shall be employed by Contractor to perform all 
Construction Layout.

1.3 OWNER'S ENGINEER/SURVEYOR RESPONSIBILITIES

A. Provide location and elevation of basic vertical control points for use by 
Contractor's Surveyor for performing Construction Layout.

B. Provide basic horizontal control points for use by Contractor's Surveyor for 
performing Construction Layout.

1.4 CONTRACTOR'S SURVEYOR RESPONSIBILITIES

A. Establish lines and levels, locate and layout, by instrumentation and similar 
appropriate means, all work under this contract.

B. Check all established lines and levels, locations and layout for all work under this 
contract both before and during construction.

C. Locate and protect control points provided by the ENGINEER prior to starting 
work, and preserve all permanent control points during construction.

1. Make no changes or relocations without prior written notice to 
CONSTRUCTION MANAGER, and the CONSTRUCTION 
MANAGER’S approval.

2. Report to CONSTRUCTION MANAGER when any control point is lost 
or disturbed.
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3. Points lost, damaged, displaced or removed through fault of the Contractor 
which are still required for completion of work, as determined by 
ENGINEER, shall be replaced by Contractor's Surveyor at no additional 
cost to OWNER.

1.5 SUBMITTALS

A. Submit name and address of Surveyor to CONSTRUCTION MANAGER.

B. On request of CONSTRUCTION MANAGER, submit documentation to verify 
accuracy of Construction Layout.

C. Submit certificate signed by registered surveyor certifying that elevations and 
locations of improvements are in conformance or nonconformance with Contract 
Documents.

END OF SECTION
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SECTION 010600

REGULATORY REQUIREMENTS AND APPLICABLE STANDARDS

1.1 DESCRIPTION

A. Work included:

    1. Throughout the Contract Documents, reference is made to codes and 
standards which establish qualities and types of workmanship and 
materials, and which establish methods for testing and reporting on the 
pertinent characteristics.

2. Where materials or workmanship are required by these Contract 
Documents to meet or exceed the specifically named code or standard, it is 
the Contractor's responsibility to provide materials and workmanship 
which meet or exceed the specifically named code or standard.

3. It is also the Contractor's responsibility, when so required by the Contract 
Documents or by written request from the ENGINEER, to deliver to the 
ENGINEER all required proof that the materials or workmanship, or both, 
meet or exceed the requirements of the specifically named code or 
standard.  Such proof shall be in the form requested in writing by the 
ENGINEER, and generally will be required to be copies of a certified 
report of test conducted by a testing agency approved for that purpose by 
the ENGINEER.

B. Related work described elsewhere:  Specific naming of codes or standards occurs 
on the drawings and in other section of these Specifications.

1.2 QUALITY ASSURANCE

A. Familiarity with pertinent codes and standards:  In procuring all items used in this 
work, it is the Contractor's responsibility to verify the detailed requirements of the 
specifically named codes and standards and to verify that the items procured for 
use in this work meet or exceed the specified requirements.

B. Rejection of noncomplying items:  The ENGINEER reserves the right to reject 
items incorporated into the work which fail to meet the specified minimum 
requirements.  The ENGINEER further reserves the right, and without prejudice 
to other recourse the ENGINEER may take, to accept noncomplying items subject 
to an adjustment in the Contract amount as approved by the ENGINEER and to 
the OWNER.

C. Applicable standards listed in these specifications include, but are not necessarily 
limited to, standards promulgated by the following agencies and organizations:
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1. AASHTO = American Association of State Highway and
Transportation Officials
341 National Press Building
Washington, D.C.  20004

2. ACI = American Concrete Institute
Box 19150, Redford Station
Detroit, Michigan  48129

3. ANSI = American National Standards Institute
(successor to USASI and ASI)
1430 Broadway
New York, NY  10018

4. ASTM = American Society for Testing & Materials
1916 Race Street
Philadelphia, PA  19103

5. AWWA = American Water Works Association, Inc.
6666 West Quincy Avenue
Denver, Colorado  80235

6. NEC = National Electrical Code (See NFPA)

7. NEMA = National Electrical Manufacturers Association
155 East 44th Street
New York, NY  10017

8. UL = Underwriters' Laboratories, Inc.
207 East Ohio Street
Chicago, Il  60611

9. NSPC = National Standard Plumbing Code
1016 20th St., N.W.
Washington, D.C.  20036

      10. NFPA   = National Fire Protection Association
60 Batterymarch Street
Boston, MA  02110

     12. NJDOT = Standard Specifications for Road and
Bridge Construction
New Jersey Department of Transportation
Trenton, NJ  08625

END OF SECTION
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SECTION 013800

PRECONSTRUCTION VIDEO

1.1 DESCRIPTION

A. Employ a competent photographer to take a preconstruction video of the project 

site and adjacent areas prior to construction, but following completion of the 

utility markouts.

1.2 MATERIALS

Videos:

1. DVD format.

2. Identification: 

    a. Date and time of video.

b. Name & address of photographer.

1.3 METHODS OF WORK

A. Photography required:

1. Provide two (2) copies of a video that depict existing conditions prior to 

construction, but following the completion of the utility markouts. 

Photographs and videos of the preconstruction conditions shall be 

provided in digital form.

     2. Provide photographs weekly and at the end of the project after restoration.

3. Provide two (2) copies of the video within fourteen (14) calendar days 

after it is taken.

4. All photography to be submitted in digital form.

4. Views required:

   a. Detailed coverage of existing conditions.

   b. Video shall particularly address driveways, mailboxes, trees, 

shrubs, landscaping, existing pavement conditions, and existing 

structures including curbs, sidewalks, inlets, headwalls, manholes, 

utility poles, signs.
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   c. Close-ups of any structures or features within the right-of-way and 

to a point not less than 20-feet beyond the right-of-way.

B. Technique:

1. Factual presentation.  Provide continuous narrative of view including 

direction, location and description of viewing area.

2. Correct exposure and focus:

   a. High resolution and sharpness.

   b. Maximum depth of field.

   c. Minimum distortion.

C. Delivery:

  Deliver two (2) copies of the video to the CONSTRUCTION MANAGER.

END OF SECTION
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SECTION 015100

ENVIRONMENTAL PROTECTION

1.1 GENERAL

The work covered by this Section consists of furnishing all labor, materials, and
equipment, and performing of all work required for the prevention of environmental 
pollution during, and as the result of, construction operations under this Contract.  For the 
purpose of this Specification, environmental pollution is defined as the presence of 
chemical, physical, or biological elements or agents which adversely affect human health 
or welfare, unfavorably alter ecological balances of importance to human life, or affect 
other species of importance to man.  The control of environmental pollution requires 
consideration of air, water and land.

1.2 APPLICABLE REGULATIONS

The Contractor and his subcontractors, in the performance of this Contract, shall comply 
with all applicable federal, state, and local laws and regulations concerning environmental 
pollution control and abatement in effect on the date of this solicitation, including, but not 
limited to the conditions set forth in the Stream Encroachment Permit, Wetlands Permit 
and Soil Erosion Control Permit, as applicable, as well as the specific requirements stated 
elsewhere in this Specification.

1.3 NOTIFICATION

The CONSTRUCTION MANAGER will notify the Contractor of any noncompliance 
with the foregoing provisions and the corrective action to be taken.  The Contractor shall, 
after receipt of such notice, take corrective action immediately.  If the Contractor fails or 
refuses to comply promptly, the CONSTRUCTION MANAGER may issue an order 
stopping all or part of the work until satisfactory corrective action has been taken. No part 
of time lost due to any such stop order shall be made the subject of a claim for extension 
of time or for excess costs or damages by the Contractor unless it is later determined that 
the Contractor was in compliance.

1.4 SUBCONTRACTORS

Compliance with the provisions of this Section by subcontractors will be the 
responsibility of the Contractor.

1.5 PROTECTION OF WATER RESOURCES

The Contractor shall not pollute streams, lakes, or reservoirs with fuels, oils, bitumens, 
calcium chloride, acid construction wastes, or other harmful materials.  All work under 
this Contract shall be performed in such a manner that objectionable conditions will not 
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be created in streams through or adjacent to the project areas.

1.6 EROSION AND SEDIMENTATION CONTROL

When required by the local Soil Conservation District, documents for Soil Erosion and 
Sediment Control shall be included with the plans for this project.  Preparation of these 
documents for review and approval by the Soils Conservation office shall be the 
responsibility of the Owner's CONSTRUCTION MANAGER.  The Contractor shall 
comply with the requirements of the Soil Erosion and Sediment Control Plan, which shall 
include but not be limited to the following:

6.1 All erosion and sediment control measures are to be installed prior to or as the
first step in excavation.

6.2 Runoff from all temporary earth berms, diversions and sediment dams is to be
contained.  Straw or hay mulch is recommended.  The same applies to all soil
stockpiles.

6.3 All erosion and sedimentation measures shall be maintained and/or modified as
approved by the CONSTRUCTION MANAGER during construction to fulfill the 

intent of this
specification.

6.4 All engineering sediment control measures are to remain in place until
permission of their removal has been obtained from the CONSTRUCTION 

MANAGER.

1.7 DUST CONTROL

The Contractor shall maintain all work areas free from dust that would contribute to air 
pollution.  Approved temporary methods of stabilization consisting of sprinkling, or 
similar methods, will be permitted to control dust.  Sprinkling, where used, must be 
repeated at such intervals as to keep all parts of the disturbed area at least damp at all 
times.  Dust control shall be performed as the work proceeds and whenever dust nuisance 
or hazard occurs.

1.8 PROTECTION OF LAND RESOURCES

It is intended that the land resources within the project boundaries and outside the limits 
of permanent work performed under this Contract be preserved in their present condition 
or be restored to a condition after completion of construction that will not detract from 
the appearance of the project.  Insofar as possible, the Contractor shall confine his 
construction activities to areas defined by the Plans and Specifications or to be cleared for 
other operations.
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END OF SECTION
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SECTION 015300

BARRIERS

PART 1:  GENERAL

1.1 DESCRIPTION

A. Furnish, install and maintain suitable barriers as required to prevent public entry, 

and to protect the work, existing facilities, trees and plants from construction 

operations; remove when no longer needed, or at completion of work.

B. Related requirements specified in other sections:

     1. Traffic Control and Signage:  Section 028450

1.2 REQUIREMENTS OF REGULATORY AGENCIES

Comply with Federal, State and local codes and regulations.

PART 2:  PRODUCTS

2.1 MATERIALS

General:  Materials may be new or used, suitable for the intended purpose, but must not 

violate requirements of applicable codes and standards.

2.2 FENCING

Fencing shall not be used.

2.3 BARRIERS

Materials to Contractor's option, as appropriate to serve the required purpose.

PART 3:  EXECUTION

3.01 GENERAL

A. Install facilities of a neat and reasonable uniform appearance, structurally 

adequate for the required purposes.

   B. Maintain barriers during entire construction period.

   C. Relocate barriers as required by progress of construction.

3.2 FENCES
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A. Fencing shall not be used.

3.3 TREE AND PLANT PROTECTION

A. Preserve and protect existing trees and plants at the site which are designated to 

remain, and those adjacent to the site.

B. Consult with CONSTRUCTION MANAGER, and remove agreed-on roots and 

branches which interfere with construction.

   Employ qualified tree surgeon to remove, and to treat cuts.

   C. Provide temporary barriers, around each, or around each group of trees and plants.

   D. Protect root zones of trees and plants:

     1. Do not allow vehicular traffic or parking.

     2. Do not store materials or products.

     3. Prevent dumping of refuse or chemically injurious materials or liquids.

     4. Prevent puddling or continuous running water.

   E. Carefully supervise excavating, grading and filling, and subsequent construction 

operations, to prevent damage.

   F. Replace, or suitably repair, trees, and plants designated to remain which are 

damaged or destroyed due to construction operations.

3.4 REMOVAL

   A. Completely remove barricades, including foundations, when construction has 

progressed to the point that they are no longer needed, and when approved by 

CONSTRUCTION MANAGER.

   B. Clean and repair damage caused by installation, fill and grade the areas of the site 

to required elevations and slopes, and clean the area.

END OF SECTION
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SECTION 015450

PROTECTION OF EXISTING PUBLIC UTILITIES

1.1 SECTION INCLUDES

A. Definitions

B. Diligent Inquiry

C. Notification

D. Avoid Damage and Protect Utilities

E. Notification of Damage and Costs

F. Contractor Convenience

1.2 APPROXIMATE LOCATION OF UTILITIES

A. The contractor will note that the horizontal and vertical location of all 
underground utilities shown on the contract drawings is approximate only and no 
guarantee is herein implied that all existing underground utilities or services are 
shown thereon.

1.3 DEFINITIONS

A. The terms public utility or public utilities used in this article shall be construed to 
include those publicly and privately owned.

1.4 DILIGENT INQUIRY

A. Within the site of the Project there may be public utility structures, and 
notwithstanding any other clause or clauses of this Contract, the Contractor shall 
not proceed with his work until he has made diligent inquiry of the offices of the 
Engineer, the utility companies and municipal authorities or other utilities to 
determine their exact location. 

1.5 NOTIFICATION

A. The Contractor shall notify the Garden State Utility Location Service "one-call" 
system (1-800-272-1000) at least three (3) days prior to construction for mark out 
of all public utilities.  Contractor shall supply Construction Manager with the one-
call system certification number.
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B. The Contractor shall notify, in writing, the utility companies and municipalities or 
other utilities involved of the nature and scope of the Project and of his operations 
that may affect their facilities or property.  Two copies of such notices shall be 
sent to the Construction Manager.

1.6 AVOID DAMAGE AND PROTECT UTILITIES

A. The Contractor shall carry out his work carefully and skillfully and shall support 
and secure public utility structures so as to avoid damage to them.  Flow in drains 
and sewers shall be satisfactorily maintained.  He shall not move without the 
utilities written consent any public utility structures, and at the completion of the 
work their condition shall be as safe and permanent as before.

1.7 NOTIFICATION OF DAMAGE AND COSTS

A. When public utility structures, facilities or equipment are damaged by the 
Contractor, he shall notify the utilities, who may cause the damage to be repaired 
at the Contractor's expense.

B. If the cost thereof be not paid by the Contractor within 30 days after repairs have 
been completed, the Owner, as defined in this Contract, may retain an amount 
sufficient to cover the cost from any monies due or that may become due to the 
Contractor under this contract.  House service connections damaged by the 
Contractor shall be repaired by competent skilled mechanics.

1.8 CONTRACTOR CONVENIENCE

A. When the removal, relocation or replacement of public utility structures or 
facilities is not deemed essential by the Engineer for carrying out the Project as 
planned, but is performed for the Contractor's convenience, the cost of such work 
shall be included in the prices bid for the various items scheduled in the Proposal.

END OF SECTION
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SECTION 017100 
 

CLEANING AND RESTORATIONS (SITE) 
 
 
1.1 DESCRIPTION 
  
   A. Related work specified elsewhere: 
   
    1. General requirements for cleaning and restorations:  See the General 

Conditions. 
 
    2. Cleaning for specific products or work:  Specification Section for that 

work. 
 
 B. Maintain premises and public properties free from accumulations of waste, debris 

and rubbish caused by work operations. 
 
 C. During the course of the work, remove waste materials, rubbish, tools, equipment, 

machinery and surplus materials; clean all sight exposed surfaces; leave project 
clean and ready for occupancy. 

 
 D. Restore or replace, when and as directed by the CONTRACT MANAGER, any 

public or private property disturbed or damaged by Contractor's work operations 
to a condition at least equal to that existing prior to beginning work, or as 
otherwise specified.  Materials, equipment and methods shall be approved by the 
CONTRACT MANAGER.  These restorations shall include areas used by the 
Contractor for temporary storage of materials and for equipment. 

 
1.2 MATERIALS 
 
 A. For restorations, use the following materials.  All materials shall comply   with the 

following Sections of the New Jersey Department of Transportation Standard 
Specification for Road and Bridge Construction, as currently amended. 

 
 B. Grass restorations:  All grass restoration materials shall conform to the 

specification sections entitled, "Topsoiling", and "Sodding". 
 
 C. Pavement restorations:  All paving materials shall conform to the specification 

section entitled, "Hot-Mix Asphalt Paving". 
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 D. Restoration of curbs and other concrete structures: 
 
  1. Concrete: 
 
   a) Shall conform to Sections 405.02 and 501.02. 
 
   b) Compressive Strength:  4,000 psi at 28 days. 
 
   c) Air entrained. 
 
    2. Joint fillers:  Section 908.01, bituminous cellular type. 
 
    3. Curing compound:  Section 905.03, white-pigmented liquid. 
 
   E. All other materials:  As approved by the CONSTRUCTION MANAGER or 

authorities having jurisdiction. 
 
1.3 METHODS OF CONDUCTING WORK - CLEANING 
 
   A. Requirements of regulatory agencies:  Dispose of all solid waste materials 

(including concrete, blacktop, trees, stumps, unacceptable backfill material 
including heavy clay soils, organic materials, silts, rock) in permanently 
established licensed OSWA (Office of Solid Waste Administration, New Jersey 
Department of Environmental Protection) landfills, or in temporary landfill sites 
approved by OSWA. 

 
 B. Safety requirements: 
     
    1 Hazards control: 
                     
   a) Store volatile wastes in covered metal containers, and remove from 

premises daily. 
 
   b) Prevent accumulation of wastes which create a hazardous 

condition. 
 
   c) Provide adequate ventilation during use of volatile or noxious 

substances. 
 
     2. Conduct cleaning and disposal operations to comply with local ordinances 

and anti-pollution laws: 
 
      a) Do not burn or bury rubbish and waste materials on project site. 
 
 
     b) Do not dispose of volatile wastes such as mineral spirits, oil or 
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paint thinner in storm or sanitary drains. 
 
     c) Do not dispose of wastes into streams or waterways. 
 
   C.  Cleaning during construction: 
  
  1. Execute periodic cleaning to keep the work, the site, and adjacent 

properties free from accumulations of waste materials, rubbish and 
windblown debris resulting from construction operations. 

 
 D. Dust control: 
 
  1. The Contractor shall employ construction methods and means that will 

keep flying dust to the minimum.  He shall provide for the laying of water 
on the Project, and on roads, streets and other areas immediately adjacent 
to the Project limits, wherever traffic, or buildings that are occupied or in 
use, are affected by such dust caused by his hauling or other operations.  
The Contractor shall control dust using calcium chloride, water or other 
materials approved by the CONSTRUCTION MANAGER.  If calcium is 
used, the rate of application shall be approximately 1.5 pounds per square 
yard.  The cost of carrying out the foregoing provisions shall be included 
in the prices bid for the various items in the Contract. 

 
   The Contractor shall provide for prompt removal from existing roadways 

of all dirt and other materials that have been spilled, washed, tracked or 
otherwise deposited thereon by his hauling and other operations whenever 
the accumulation is sufficient to cause the formation of mud, interfere with 
drainage, damage pavements or create a traffic hazard. 

 
 E. Final cleaning: 
 
  1. Employ skilled workmen for final cleaning. 
 
  2. Broom clean exterior paved surfaces; rake clean other surfaces of the 

grounds. 
 
  3. Prior to final acceptance, Contractor shall conduct an inspection of all 

work areas to verify that the entire work is clean. 
 
1.4 METHODS OF CONDUCTING WORK - RESTORATIONS 
 
 A. General:  All existing structures, unpaved areas and paved areas disturbed or 

damaged during the work under this Contract shall be restored or replaced to a 
condition at least equal to that existing prior to beginning work, or as otherwise 
specified.  The methods of conducting this work shall, as a minimum, conform to 
the following Sections of the New Jersey Department of Transportation Standard 



RELIEF FIRE COMPANY-ADDITION & RENOVATION 
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B 

Job No. MHFC 1500 
 017100-4 CLEANING & RESTORATION 

Specifications for Road and Bridge Construction current edition. 
 
 B. Grass restorations:  All grass restorations shall comply with the specifications 

sections entitled, "Topsoiling" and "Sodding". 
 
 C. Pavement restorations:  All pavement restorations shall conform to the 

specification section entitled, "Hot-Mix Asphalt". 
 
 D. Restorations of curbs and other concrete structures: 
 
  1. Curbs:  Section 605. 
 
  2. Other concrete structures:  Restore in accordance with applicable Articles 

of the Standard Specifications, or as approved by the ENGINEER or 
authorities having jurisdiction. 

 
END OF SECTION 
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SECTION 017300 

 

SUBSURFACE INVESTIGATION 

 

1.1 DESCRIPTION 

  

 A. Subsurface investigation includes the excavation of test pits to ascertain the 

location of buried utilities or subsurface conditions. 

 

 B. Before laying pipes or constructing any structures, the Contractor shall ascertain 

the location and grade of utility pipes and other subsurface structures, particularly 

cultural resources such as historic foundations and building elements, which may 

interfere with such construction.  Test pits shall be excavated wherever necessary 

to obtain the required information, subject to the approval of the ENGINEER. 

 

 C. Before any excavation commences the Contractor shall perform subsurface 

investigations to determine the following: 

 

  1. Perpendicular dimension from survey base line to utility crossing. 

 

   2. Top and bottom elevation of utility. 

 

  All dimensions and elevations shall be obtained by the Contractor and transmitted 

to the CONSTRUCTION MANAGER, if and where required.  

 

1.2 MATERIALS 

 

 A. Materials are required for backfill. 

 

1.3 METHODS OF WORK 

 

 A The approximate locations of known utility structures and facilities that may be 

encountered within and adjacent to the limits of the work are shown on the plans. 

 The accuracy and completeness of this information is not guaranteed by the 

ENGINEER, and the bidder is advised to ascertain for himself all the facts 

concerning the location of these utilities. 

 

 B. The Contractor shall adhere to Section 105.09, Cooperation with Utilities, of the 

Standard Specifications regarding location of and construction around public 

utilities. 

 

C.  All test pits shall be excavated, backfilled, and compacted in accordance with 

Section 023250 or as directed by the Engineer.  In paved areas all pits shall be 

maintained in a passable condition to motor vehicles by the Contractor in a 

manner as approved by the CONSTRUCTION MANAGER.  In unpaved areas 

the surfaces shall be restored in accordance with soil erosion standards as 
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specified and shown. 

 

 D. The Contractor shall permit the owners of the utilities or their agent, access to the 

site of the work at all times, in order to relocate or protect their facilities, and he 

shall cooperate with them in performing this work. 

 

 E. The Contractor shall cooperate with the utility owners concerned and shall notify 

them not less than ten (10) days in advance of the time he proposes to perform 

any work that will endanger or affect their facilities. 

 

 F. Contractor shall maintain all temporary restorations. 

 

 

END OF SECTION 
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SECTION 022150

EARTHWORK

PART 1 - GENERAL

1.1 STANDARDS

A. Related Work Specified Elsewhere

1. Site Clearing, Section 022300.

2. Tree Removal, Section 022310.

3. Excavation (Unclassified), Section 023140

4. Topsoiling, Section 029220.

5. Fertilizing and Seeding, Section 029240.

6. Mulching, Section 029260.

1.2 SAFETY REQUIREMENTS

A. Provide and maintain barricades, signs, lights, etc. as required to protect the public.

B. Excavation Near Existing Structures

1. Excavations near structures will not be allowed closer to the structure than 
the depth of the excavation below the existing structure foundation plus two 
(2) feet without shoring the excavation with sheeting.

C. Underground Utilities

1. Attention is directed to the fact that there may be water pipes, drains and 
other utilities in certain locations.  Some of these have been indicated on the 
Drawings, but no attempt has been made to show all of the services, and the 
completeness or accuracy of the information given is not guaranteed.

2. The Contractor shall contact the proper agency to obtain an underground 
utility mark out prior to excavation in required areas.

D. Mud, Dirt and Debris

1. During the progress of the work, the Contractor shall conduct his operation 
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and maintain the area of his activities so as to minimize the creation and 
dispersion of dust.

2. The Contractor shall maintain existing access roads and facilities free of 
mud, dirt and debris.

1.3 REGULATIONS

A. During excavation and backfill in State, County and Township, highways, the 
Contractor shall be governed by the conditions, restrictions and regulations made by 
the State Highway Department, the County Freeholders, and Municipal Officials.  
All such regulations shall be in addition to the ones set down in these Specifications.

PART 2 - PRODUCTS

2.1 MATERIALS - GENERAL

A. In general, materials used for fill (site fill, structure fill, backfill, etc.) shall be foreign 
materials and be brought to the site from acceptable sources.

B. Present on site materials excavated in the course of construction which are deemed 
suitable may be stored on the site for use as backfill.

C. All material, whether from the excavation or from borrow, shall be of such nature 
that after it has been placed and properly compacted, it will make a dense, stable fill.  
It shall not contain vegetation, cinders, ashes, refuse, masses of roots, stones larger 
than sizes allowed in the following paragraph, or porous matter.  Organic matter 
shall not exceed minor quantities and shall be well distributed.

2.2 SUITABLE MATERIALS

A. General

1. Suitable material, when used as backfill shall be capable of being compacted 
as specified in paragraph "Placement and Compaction" in Part 3 of this 
Section of these Specifications.

B. Type 1 Material

1. Excavated material from the site or materials from other sources which are 
free from large clods, rubbish, roots or stones larger than 2 inches.

C. Type 2 Material

1. Excavated material from the site or materials from other sources which are 
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free from large clods, roots or stones larger than 6 inches.  This material may 
be used for site grading.

2.3 TYPE "S" FILL

A. Type "S" fill shall be structural fill consisting of quarry processed crushed stone to 
be used in general for the support of foundations and new structures.

B. Type "S" fill shall be coarse aggregate confirming to AASHTO No. 57 and meet the 
following gradation requirements:

U.S. Sieve Size Percent Passing

1-1/2 Inch      100
1 Inch 95 - 100
1/2 Inch 25 -  60
No. 4  0 -  10
No. 8  0 -   5

2.4 TYPE "G" FILL

A. Type "G" Fill shall be used for backfilling around and between structures and below 
paved areas (but not for structural foundation support).  Type "G" Fill shall meet the 
following gradation requirements:

U.S. Sieve Size Percent Passing

2-1/2 Inch      100
2 Inch 80 - 100
3/8 Inch 70 - 100
No. 10 50 - 100
No. 30 30 -  85
No. 60 15 -  65
No. 200  5 -  15

C. Materials excavated in the course of construction, meeting above requirements, may 
be used for site grading.

2.5 TYPE "W" FILL

A. Type "W" fill shall be a structural fill consisting of quarry process crushed stone to 
be used as a work mat as part of subgrade preparation for support of foundations.

B. This fill material shall meet the following gradation requirements.



RELIEF FIRE COMPANY-ADDITION & RENOVATION
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B

Job No. MHFC 1500 EARTH WORK
022150-4

U.S. Sieve Size Percent Passing

2 Inch       100
3/4 Inch 52 - 100
3/8 Inch 36 -  70
No. 4 24 -  50
No. 16 10 -  30
No. 200  0 -  10

2.6 GENERAL FILL

A. General fill shall be sand and gravel to be used as fill material.

B. General fill shall meet the following gradation requirements:

U.S. Sieve Size Percent Passing

3 Inch       100
1 Inch 85 - 100
3/8 Inch 75 - 100
No. 10 50 - 100
No. 30 30 -  90
No. 60 20 -  60
No. 200  5 -  25

2.7 CONCRETE

A. Concrete used for fill, cradles, thrust blocks or encasement shall be Class "B" 
concrete as specified in section 033000, CAST-IN-PLACE CONCRETE.  Tests of 
concrete for these usages are waived.

2.8 CRUSHED STONE

A. Crushed stone for pipe bedding shall meet the gradation shown on table below, not 
washed, with fines present to stabilize it in the trench.  If amount of fines is 
insufficient, then stone screenings shall be added to extent required to stabilize it in 
the trench.

Crushed Stone
Square Mesh Percent Passing
Sieve Size      By Weight   

1 Inch       100
3/4 Inch 52 - 100
3/8 Inch 36 -  70
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No. 4 24 -  50
No. 16 10 -  30
No. 200  0 -  10

B. Sharp stones and crushed rock (larger than 3/4 in.) shall be excluded from the 
bedding material.

2.9 SELECT GRANULAR MATERIAL

A. Material shall meet the following gradations.

U.S. Sieve Size Percent Passing

2 Inch       100
No. 4 15 -  60
No. 100 10 -  35

2.10 CRUSHED STONE FILL

A. Where layers of crushed stone are called for, material meeting the requirements of 
Type "S" or Type "W" fill shall be provided.

2.11 SAND

A. Sand shall be natural material consisting of granular material resulting from 
disintegrating, grinding or crushing of rock and which will pass a No. 10 sieve and 
be retained on the No. 200 sieve.

PART 3 - EXECUTION

3.1 GENERAL DESCRIPTION

A. Make all excavations in such manner and to such widths as will give suitable room 
for completion of work.

B. Be solely responsible for the stability of excavations and provide all sheeting, 
shoring, bracing, etc., required to retain excavations.

C. The excavation, dewatering, sheeting, and bracing shall be carried out in such 
manner as to eliminate any possibility of undermining or disturbing the foundations 
of any existing structure, utilities, or any work previously completed under this 
Contract.

D. Where damage is liable to result from withdrawing sheeting, the sheeting shall be 
left in place.  
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E. Excavated unsuitable and excess material shall be removed from the site.  

F. Provide and operate pumping equipment necessary to maintain all excavations free 
of subsurface and stormwater.  Dispose of pumped water in such a manner that 
operation and storage areas and other facilities are not flooded.

G. If historic archeological features are encountered during exaction, work in that area 
shall be suspended and the Construction Manager shall be notified so that photo 
documentation may be acquired.

3.2 SEPARATION OF SURFACE MATERIALS

A. From areas within which excavations are to made, loam and topsoil shall be 
carefully removed and separately stored to be used again; or, if Contractor prefers 
not separate surface materials, he shall furnish, clean backfill and topsoil.

B. When excavations are to be made in paved surfaces, the pavement shall be cut and 
removed so as to provide a clean uniform edge with a minimum disturbance of 
remaining pavement.

C. If pavement is removed in large pieces, it shall not be mixed with other excavated 
material, but shall be disposed of away from the site of the work before the 
remainder of the excavation is made.

3.3 SHEETING AND BRACING

A. Where necessary, particularly for safety or to prevent disturbance, damage or 
settlement of adjacent structures, pipelines, utilities, improvements or paving, 
excavations shall be sheeted and braced.

3.4 DRAINAGE

A. At all times during construction, the Contractor shall provide, place and maintain 
ample means and devices with which to remove promptly and dispose properly of all 
water entering trenches and other excavations, or water that may flow along or 
across the site of the work and keep said excavations dry until the structures, pipes, 
and such appurtenances to be built therein have been completed to such extent that 
they will not be damaged.

B. All water pumped or drained from the work shall be disposed of without undue 
interference with the work or damage to pavements, other surfaces, or property.

C. Where required water pumped from dewatered operations shall be discharged into 
temporary sedimentation ponds prior to being discharged.

D. Dewatering operations shall be maintained until such time that there is no danger of 
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floatation of structures.

E. Subgrades may be subject to deterioration due to wet conditions and construction 
activities.  Contractor shall maintain dewatering operations to prevent disturbance of 
the subgrade during construction.

3.5 LOCATION AND PROTECTION OF EXISTING UTILITY LINES

A. All utility lines shall be located on the ground with pipe locating equipment well 
ahead of the work at all times.  All such locations shall be plainly marked by coded 
paint symbols on pavement or by marked stakes in the ground.  Such locations shall 
be established at least 50 feet in advance of all excavation.  

B. As the excavation approaches pipes, conduits, or other underground structures, 
digging by conventional trenching machine methods shall be done with extreme 
care.  

C. All existing pipes, wires, fences, curbs, property-line markers, and other structures 
which in the opinion of the Construction Manager must be preserved in place 
without being temporarily or permanently relocated, shall be carefully supported and 
protected from damage, and in case of damage, the Contractor shall notify the 
"property owner" so that proper steps may be taken to repair any and all damage 
done.  

D. All utility services shall be supported by suitable means so that the services do not 
fail when tamping and settling occurs.

3.6 RELOCATION AND REPLACEMENT OF EXISTING UTILITY LINES

A. If in the course of construction, the Contractor encounters utility services of any kind 
not indicated on the Drawings (or otherwise provided for) which encroach upon or 
are encountered near and substantially parallel to the edge of the excavation and will 
impede progress to such an extent that satisfactory construction cannot proceed, they 
shall be changed in location, removed (later to be restored), or replaced as follows:

1. Whenever the Contractor encounters any of the conditions as described 
above and is so ordered in writing, he shall do all or part of the work as 
directed to change the location, remove and later restore, or replace lines, or 
to assist the Owner thereof in so doing.  

2. In removing existing pipes or as described above, the Contractor shall use 
care to avoid damage to material.

B. When fences interfere with the Contractor's operations, he shall remove and (unless 
otherwise specified) later restore them to at least as good condition as that in which 
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they were found immediately before the work was begun.  The restoration of fences, 
shall be done as promptly as possible and not left until the end of the construction 
period.

3.7 SUBGRADE PREPARATION

A. Existing site materials shall be removed from within the proposed pipe trench and 
structure areas, where indicated on the Drawings or elsewhere as required.  The 
materials to be removed shall also include an area within a 1 horizontal to 1 vertical 
plane extending downward and outward from the foundation and pipe bedding 
limits.

B. The subgrade materials for structures located above the groundwater level shall be 
proof-rolled prior to placement of the mat foundations or structural fill.  The proof-
rolling shall consist of several passes of a smooth drum vibratory compactor which is 
capable of imparting a total (static plus dynamic) drum force of not less than 550 
pounds per linear inch of drum width.  It may be necessary to operate the equipment 
in the static mode if the groundwater level is close to the subgrade elevation.  Should 
any soft areas be detected by the proof-rolling which cannot be stabilized by 
additional passes of the equipment, this material shall be undercut and replaced with 
well compacted structural fill.  In the case of mat foundations, the bearing elevation 
may alternatively be lowered to more competent materials or the undercut zone may 
be backfilled with Class "B" concrete,.

3.8 DEEP EXCAVATIONS

A. Deep excavations shall have side slopes not greater than 1 horizontal to 1 vertical in 
natural soil materials and 1 horizontal to 4 vertical in intact rock.  Deep excavations 
in existing fill materials may have to be advanced at side slopes flatter than 1 
horizontal to 1 vertical.  If the faces of the excavations are observed to be unstable 
during construction, the above slopes shall be modified to those necessary to 
maintain safe working conditions.

3.9 GROUNDWATER CONTROL

A. Construction of proposed structures below the groundwater table will require a 
temporary dewatering system if water is observed to seep into the excavation 
through the sidewalls or bottom.  If required, this system shall consist of sump pits or 
trenches located around the perimeter of the excavation.  Pumping from the sump 
pits for trenches shall continue until the water level is at least one to two feet below 
the bottom of the excavation, and the excavation bottom is observed to be dry and 
stable.  The water table must be maintained below this grade until the foundation 
concrete has been placed, the peripheral excavation backfilled, and sufficient load 
provided to resist hydrostatic uplift.  Failure to adequately control the groundwater 
level could result in detrimental softening of the bearing materials.  For the deep 
structures adjacent to the creek, tight steel sheet piling may be required below the 
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excavation bottom to prevent instability in the excavation bottoms due to upward 
groundwater gradients.

3.10 EARTHWORK FOR UTILITIES

A. Trench Width

1. The maximum trench width shall be as recommended by the respective pipe 
manufacturer's association, based on the actual laying conditions 
encountered.

B. Excavation Below Grade
1. Where the bottom of the trench, by mistake of the Contractor, is taken out to 

a greater depth than specified for a given pipe bedding, the trench shall be 
brought back to grade as follows:

a. Where the pipe was to be supported by ordinary bedding the over-
excavation shall be filled with crushed stone so as to comply with the 
bedding requirements of crushed stone cradle.

b. When the pipe was to be supported by crushed stone cradle, crushed 
stone encasement, concrete encasement or concrete cradle the over-
excavation shall be filled with crushed stone so as to comply with the 
requirements for crushed stone foundation.

2. Refilling with earth to bring the bottom of the trench to the proper grade will 
not be permitted.

C. Pipe Bedding

1. General

a. Take care to avoid contact between the pipe and compaction 
equipment.  The tampers shall be hand or pneumatic of the proper 
size to operate between trench wall and pipe.

b. Do not use compaction equipment directly over the pipe while 
placing the pipe bedding to insure that such equipment will not 
damage or disturb the pipe.

c. Pipe bedding shall, in all cases extend up until 1 foot of cover has 
been built up over the pipe.

d. Refer to contract drawings for bedding details.
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e. The bedding shall be compacted to not less than 95% of the 
maximum dry density as determined by ASTM D1557.

2. Ordinary Bedding

a. All pipe except Polyethylene pipe shall be supported by ordinary 
bedding as follows except as otherwise specified below, or on the 
Drawing.

(1) The trench shall be mechanically excavated to a point not less 
than 0.3 times the diameter above the final pipe invert leaving 
the bottom in a substantially undisturbed condition.  The final 
excavation shall be performed by pick and shovel to form a 
shaped excavation fitting the bottom quadrant (90 deg.) of the 
pipe barrel and providing uniform support along the length of 
the pipe section at the required line and grade.  Suitable 
recesses shall be provided in the undisturbed bedding to 
permit adequate clearance for bells, couplings or similar 
projections so that no part of the load is supported by the 
projection.  The full load should rest on the barrel of the pipe.

(2) The pipe trench shall then be backfilled with suitable 
materials (Type 1) under and around the pipe, carefully 
deposited in uniform layers on both sides of pipe and 
compacted by tampers until backfill reaches 1 foot above top 
of pipe.  The depth of backfill layers shall be 6 inches 
maximum.

3. Crushed Stone Cradle

a. When ordinary bedding is specified and moderately unstable soil 
conditions are encountered, and/or in paved areas, and/or in rock 
and/or where the trench is excavated below the specified depth 
and/or where required by the Construction Manager, the pipe shall be 
supported in a crushed stone cradle.  This cradle shall be constructed 
in accordance with the Plates attached at the end of this Section.  The 
crushed stone shall be placed in the trench for its full width to 
uniformly support the pipe at the required line and grade.  Suitable 
recesses shall be provided in the cradle to permit adequate clearance 
for bells, couplings or similar projections.

b. Cradle material shall be spread in 4-inch layers, and each layer shall 
be compacted with tampers until the bedding has reached the center 
line of the pipe.
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c. The balance of the bedding to 1 foot above the pipe shall be as 
specified for ordinary bedding above.

4. Crushed Stone Encasement

a. For pipes specified to be encased in crushed stone, the trench shall be 
excavated to the depth shown on the attached Plates.  The crushed 
stone shall be placed in the trench for its full width to uniformly 
support the pipe at the required line and grade.

b. Encasement material shall be spread in 4-inch layers and each layer 
shall be compacted with tampers until the required total depth of 
bedding has been built up.

5. Concrete Encasement

a. Where specified or required in the field, the pipe shall be supported 
by Concrete Encasement.

b. The trench shall be excavated to a minimum depth as shown on the 
attached Plates.  The excavated space shall then be completely filled 
with, and the entire pipe encased in concrete such that the concrete 
encasement measures a minimum 1 foot above the top of the pipe.  
The total minimum width of the concrete encasement shall equal the 
width of trench excavation.  Unless otherwise shown on the 
Drawings or specified herein, concrete shall be as specified herein.  
Freshly poured concrete shall be maintained free from ground water 
for at least the first four hours.  No backfilling of the trench shall 
begin until a minimum time period of 24 hours has elapsed after the 
encasement has been poured.

6. Concrete Cradle

a. Where unstable conditions are encountered, the pipe shall be 
supported on Concrete Cradle.  Concrete Cradles shall be installed 
where no suitable supporting soil or rock stratum exists within two 
feet of the bottom of the pipe.

b. The concrete cradle shall be furnished and installed equal to the 
"Concrete Encasement," except that only that portion of the 
encasement at and below the horizontal diameter of the pipe shall be 
poured, forming a true cradle under the bottom half of the pipe.

c. The balance of the bedding to 1 foot above the pipe shall be as 
specified for ordinary bedding above.
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D. Crushed Stone Foundation

1. In all bedding conditions (except for ordinary bedding) where a suitable 
supporting soil or rock stratum occurs at a depth grater than required on the 
contract drawings but less than 2 feet below the pipe or where moderately 
unstable soil conditions are encountered or where the trench is excavated 
below the specified depth, the foundation shall be modified as follows:

a. Except in the case of over-excavation where no extra excavation will 
be required, the trench shall be excavated to the depth necessary to 
reach the suitable supporting stratum.  Crushed stone shall be spread 
in 4-inch layers, and each layer shall be compacted with 20-pound 
hand or pneumatic tampers.

b. The foundation shall carry vertically from the supporting stratum up 
to the required level depending on the pipe diameter and the type of 
bedding specified.

E. Backfilling Pipe Trenches

1. General

a. No backfilling shall be done before the Construction Manager gives 
permission.  After pipes have been checked for alignment and 
bedding, the backfilling may be started.  Backfill material may be 
deposited in trench either by hand or machine.  Sufficient number of 
men shall be available to spread the backfill in uniform layers.

b. At least 30 inches of cover over the top of the pipe shall be provided 
before the trench is wheel-loaded.

c. At least 48 inches of cover shall be provided before using mobile 
trench compactors of the hydrohammer or impactor type.  These 
compactors shall only be used after the pipe has been properly 
backfilled in accordance with these Specifications.

2. Visual Inspection

a. After the gravity sewers have been laid and backfill placed to 1 foot 
above the pipe, a light will be flashed between manholes, or, if the 
manhole has not yet been constructed, between the location of 
manholes, by means of a flashlight or mirrored light, to determine 



RELIEF FIRE COMPANY-ADDITION & RENOVATION
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B

Job No. MHFC 1500 EARTH WORK
022150-13

whether the alignment of the main is true and whether any pipe has 
been displaced subsequent to laying.  If alignment is correct and no 
other defects are disclosed, backfilling may be continued.  If the 
inspection shows poor alignment of the main, misplaced pipe or 
other defects, such defects shall be remedied by the Contractor before 
the work of backfilling proceeds.

3. Initial Backfilling

a. All pipe except for Polyethylene pipe.

(1) This portion of the pipe trench shall be backfilled with 
ordinary bedding installed as described above.

(2) When crushed stone or concrete cradle is used, the initial 
backfill will start at the top of the stone or concrete and then 
continue as specified above.

(3) When crushed stone or concrete encasement is used, the 
initial backfill of suitable materials will not be required.

(4) The tampers shall be of the proper size to operate between 
trench wall and pipe without damaging the pipe.

b. Polyethylene Pipe Only

(1) This portion of the pipe trench shall be backfilled with 
crushed stone to provide crushed stone encasement, installed 
as described above.

(2) When concrete cradle is used, the initial backfill will start at 
the top of the concrete and then continue as specified above.

(3) When concrete encasement is used, the initial backfill of 
crushed stone will not be required.

4. Final Backfilling

a. Backfilling Trench to Finished Grade After Initial Backfilling in 
Paved Areas.

(1) After initial backfilling has been compacted the remainder of 
the trench shall be backfilled with Select Granular Material to 
underside of paving base course or subbase and shall be 
compacted to not less than 95% of the maximum dry density 
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as determined by ASTM D1557.

b. Backfilling Trench to Finished Grade After Initial Backfilling in 
Grassed Areas.

(1) After initial backfilling has been compacted as specified 
above, the remainder of the trench shall be backfilled with 
suitable material (Type 2).  When the material excavated 
from the trench is deemed unsuitable for backfilling, the 
Contractor shall supply and install either suitable material 
(Type 2) from outside sources or Select Granular Material.  
Backfill material shall be compacted to not less than 90% of 
the maximum dry density as determined ASTM D1557.

5. Settlement

a. If settlement occurs, additional backfill shall be deposited and 
mechanically compacted to the required elevation.

3.11 BACKFILLING - GENERAL

A. Complete all backfilling to the dimensions and levels shown on the Drawings.

B. Excavations shall be backfilled as specified herein.

C. Excavations made in areas where structural fill has been placed shall be backfilled 
with the same material as removed (i.e. Type "S").  Excavations in all other areas 
shall be backfilled with Type "G" Fill material unless other suitable material 
encountered in the excavations is used.  See paragraph 3.6 herewith.

D. Backfilling shall be done as promptly as is consistent with non-damage to the 
structures.

E. Frozen material shall not be placed in the backfill, nor shall backfill be placed upon 
frozen material.  Previously frozen material shall be removed or shall be otherwise 
treated as required before new backfill is placed.

F. Below grade structures shall not be backfilled until any supporting floor slabs or 
other structural systems are in place.

G. Backfilling around structures shall be accomplished with uniform horizontal lifts of 
material.  The difference in elevation of the backfill on opposite and/or adjacent 
walls shall not at any time exceed one foot.
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H. All backfill shall be placed in accordance with the paragraph "Placement and 
Compaction" paragraph below.

3.12 PLACEMENT AND COMPACTION

A. General

1. Placement and compaction of material shall begin only after permission has 
been given by the Construction Manager.  No material shall be placed or 
compacted when it is too wet or frozen or when the subgrade or previously 
placed material is too wet or frozen.  The Construction Manager shall 
determine when conditions are suitable for placing and compacting material.  
All loam and topsoil, sludge and other material judged to be unsuitable shall 
be removed before any material is placed and compacted.

2. Where required by the Drawings, the subgrade shall be properly shaped 
before any material is placed and compacted.  Care shall be taken that stones 
and lumps shall not become nested and that all voids between stones shall be 
completely filled with fine material. 

3. Crushed stone under foundations shall be installed to a thickness indicated 
on the Drawings and extend a minimum of 1 foot beyond the limit of the 
concrete foundation.

4. Prior to placement of fill or floor slab the subgrade shall be proof-rolled 
except where proof-rolling would be detrimental because of groundwater 
conditions.

B. Structural Fills (Type "S" and Type "W")

1. The soils below the proposed floor slabs and footings shall be removed and 
replaced with a control structural fill (Type "S").

2. The use of Type "S" and Type "W" structural fills is governed by the field 
conditions as follows:

a. Type "S" Fill shall be used where placement is required in wet 
conditions, where the ground is level, and where indicated on the 
Drawings or in the Specifications.

b. Type "W" Fill shall be used where placements required in dry 
conditions, where ground surface is sloping, and where indicated on 
the Drawings or in the specifications.

c. Where crushed stone fill is called for on the Drawings, material 
meeting the requirements of Type "S" fill shall be provided for the 
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first twelve (12) inches below the structure.  Where fill is called for 
on the Drawings or required below this stone layer Type "W" fill 
shall be installed to bottom of excavation.  If bottom of excavation is 
wet then first provide eight (8) inches of Type "S" fill before 
proceeding to place the Type "W" fill.

3. After excavation to the required subgrade, the subgrade shall be compacted 
by acceptable equipment and methods to develop to a depth of a least 12 
inches below ground surface at least 95% of maximum density in 
conformance with ASTM D-1557.  Any soft or weak spots detected during 
compaction operation or proof-rolling of the subgrade shall be removed and 
replaced with controlled fill.  The compaction shall be checked and fill shall 
not be placed until compaction of the existing subgrade is accepted. 

4. The Type "W" fill shall be compacted at or near optimum moisture content 
by means of vibratory compactors to not less than 95% of the maximum dry 
density determined in accordance with ASTM D - 1557.  The obtained in-
place density of the compacted fill shall be checked using the method of 
ASTM D-1556.

5. The Type "S" fill shall be compacted by means of vibrator compactors to not 
less than 82 percent relative density determined in accordance with ASTM 
D-4253 and D-4254.  The density of the compacted fill obtained in place 
shall be tested using the method of ASTM D-2922.

6. Should the density of the compacted fill be less than specified, the contractor 
shall recompact the area until the required maximum density is reached.  The 
fill shall be placed in uniform horizontal layer not to exceed more than 9 
inches in loose uncompacted condition.

7. The moisture-density curb for the Type "W" fill used shall be used as a guide 
in controlling moisture to achieve the required degree of compaction.  If the 
fill material becomes too wet for the required compaction, the fill shall be 
dried prior to commencing or continuing compaction operations.  Likewise, 
if, the fill material becomes too dry for the required compaction, the fill shall 
be moistened.

8. Material which is deposited one day shall be spread, shaped, brought to 
optimum moisture content if Type "W" is used and compacted the same day.

9. In the event inclement weather or unforeseen circumstances render 
impractical the spreading and compaction of the Type "W" material during 
the first 24 hour period, the material shall be spread and scarified.

C. Site Filling, and Grading
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1. Final grades and surcharging grades shall be accomplished by the placement 
of Type "G" fill.  Type "G" fill and general fill shall not be placed until 
clearing, grubbing, and stripping operations are completed.  If the Drawings 
call for the removal of certain undesirable materials, this shall be done prior 
to placement of the Type "G fill and General Fill.

2. Type "G" fill shall be placed initially to the elevations requires by the plan.

3. The fills shall be placed in uniform horizontal layers not to exceed more than 
8 inches in the loose uncompacted condition.

4. Type "G" and General fills shall be compacted at or near optimum moisture 
content by means of segmented pad compactors to not less than 90% of the 
maximum density determined in accordance with ASTM D-1557.  The in-
place density of the compacted fill shall be tested using the method of ASTM 
D-1556 or D-2922 for In-place Density Tests.  Should the obtained density 
of the compacted fill be less than specified, the Contractor shall recompact 
the area until the required maximum density is reached.

D. Backfill around Structures

1. The placement of material shall be carried out symmetrically around the 
structures in horizontal lifts not exceed 9 inches of loose material.

2. Compaction of material shall be at or near optimum moisture content as 
determined by ASTM D1557.  It shall be done by mobile mechanical 
equipment not closer to the structure than the depth of the structure below the 
working grade.

3. Each layer of material shall be compacted to a maximum density not less 
than 90% of the maximum determined by ASTM D1557 except where 
backfill must support piping, paving, etc. in which case compaction shall be 
not less than 95%.

4. At points which cannot be reached by mobile, mechanical equipment, 
suitable power-driven tampers shall be used to achieve the same degree of 
compaction.  Backfilling around concrete structures shall start only after the 
concrete has reached sufficient strength to withstand the pressure exerted by 
the material and compacting equipment.

3.13 FINAL SUBGRADE INSPECTION

A. Immediately before the Contractor places foundations or floor slabs on compacted 
fills or virgin soil, the Owner’s testing agency and the Construction Code Official 
will inspect the foundation and floor slab subgrade.  The Contractor shall remove 
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any soft material and replace with properly compacted material.  The pouring of 
foundations or floor slabs shall commence within 24 hours of final approval.  Rain, 
frost and other factors occurring after the final approval, but before or during pouring 
shall require an additional inspection of the compacted fill.

3.14 MAINTENANCE OF FILLS

A. All vehicles passing over the fill areas shall use diverse routes to insure uniform 
compaction of the fill.

B. Before shutdown of the work for any cause and at the conclusion of work for the 
day, fill shall be shaped to a grade which will insure drainage away from the 
unfinished surface of the fill.

C. Excess materials shall be stored as authorized by the Construction Manager and 
following completion of the work shall be removed from the site.

3.15 DISPOSAL OF MATERIAL

A. Excavated material shall be so placed as not to unreasonably interfere with travel.  
All macadam, surface loam and sod shall be kept separate from the remainder of the 
excavated material.

B. Upon completion of the backfilling, the property shall be cleaned, all surplus 
material removed and the surface restored to the condition in which it was, before 
ground was broken.

C. Unless otherwise specified, all materials left over shall become the property of the 
Contractor.  Also, underground structures removed, such as brick, concrete and 
sewer pipe, shall become the property of the Contractor, unless otherwise noted on 
the Drawings.  If the Contractor shall fail to promptly remove surplus material, the 
Owner may have the material removed and charge the cost thereof as money paid to 
the Contractor.  All surplus excavation shall be removed from the site of the work by 
the Contractor, but none shall be deposited on private property until written consent 
of the property owner has been received.  The Contractor's disposal shall comply 
with all Federal, State and Local laws and regulations.

END OF SECTION
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SECTION 022300

SITE CLEARING

1.1 DESCRIPTION OF WORK

A. Remove shrubs, grass and other vegetation, improvements, or obstructions 

interfering with installation of new construction.  Remove such items elsewhere 

on-site or premises as specifically indicated.  

B. Site clearing includes, but is not limited to:

1. Protect existing trees to remain. 

2. Clear and grub vegetation to the limits shown. 

3. Dispose of vegetation and other debris resulting from clearing 

operations. 

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Environmental Protection - Section 015100 of the General Specifications.

B. Tree Removal – Section 022310.

1.3 ACCESS AND USE OF SITE

A. Contractor shall only be permitted access to the site and access on the site by 

utilizing those areas to be cleared or by those areas which have been cleared and 

are within the limits of construction as outlined on the drawings.  

All of Contractor's operation will be limited to those areas to be cleared and/or 

are within the limits of construction detailed on the drawings. 

1.4 PROTECTION

A. Protect existing trees and other vegetation not shown for removal, against 

unnecessary cutting, breaking or skinning of roots, skinning and bruising of bark, 

smothering of trees by stockpiling construction materials or excavated materials 

within drip line, excess foot or vehicular traffic or parking of vehicles within drip 

line.  Provide temporary guards to protect trees and vegetation to be left standing.

B. Provide protection for roots over l-l/2" diameter cut during construction 
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operations.  Coat cut faces with an emulsified asphalt, or other acceptable coating, 

formulated for use on damaged plant tissues.  Temporarily cover exposed roots 

with wet burlap to prevent roots from drying out; cover with earth as soon as 

possible. 

C. Repair or replace trees and vegetation indicated to remain which are damaged by 

construction operations, in a manner acceptable to the Construction Manager.  

Employ licensed arborist to repair damages to trees and shrubs. 

D. Protect trees, shrubs and lawns, areas to receive planting, rock outcropping and 

other features remaining as part of final landscaping.

E. Protect bench marks and existing structures, roads, sidewalks, paving and curbs 

against damage from vehicular or foot traffic.

F. Protect existing site improvements and site amenities outside the limits of work.  

Protect existing site amenities within the limits as shown on drawings.

G. Maintain designated temporary roadways, walkways and detours, for vehicular 

and pedestrian traffic.

H. Environmental Protection - Comply with Section 015100 and all drawings and 

documents related hereto.

1.5 JOB CONDITIONS

A. Environmental Protection

1. Contractor shall take whatever precautions are necessary to prevent soil 

erosion, water pollution, and other conditions detrimental to the 

environment.  Should such environmentally detrimental conditions 

develop due to site clearing operations, Contractor shall correct the 

conditions immediately.  All measures of sediment and erosion control 

plans and specification Section 029100 shall be followed. 

2. Contractor shall not permit human waste, garbage, kitchen or laundry 

wash, manure, sawdust, or other environmentally destructive material to 

enter any spring, stream, water course, pond, lake or wetland.  All such 

materials shall be removed from the site on a periodic basis and at the 

completion of the work. 

B. Existing Roads

1. Conduct site clearing operations to ensure minimum interference with 
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roads, streets, walks, and other adjacent facilities.  Do not close or obstruct 

streets, walks or other occupied or used facilities. 

1.6 PREPARATION 

A. Maintain bench marks, monuments and other reference points.  Reestablish if 

disturbed or destroyed, at no cost to the Owner.

B. Layout the Work in accordance with drawings and reference points.  Protect all 

reference stakes, and bench marks and replace if disturbed or removed without 

prior approval.

1.7  SITE CLEARING

A. Carefully and cleanly cut roots and branches of trees indicated to be left 

standing, where such roots and branches obstruct new construction. 

B. Strip existing topsoil in areas designated for excavation.  Stockpile topsoil for 

later use.

1. Strip topsoil to whatever depths encountered in a manner to prevent 

intermingling with underlying subsoil or other objectionable material. 

a. Remove heavy growths of grass from areas before stripping 

topsoil.  Strip to sufficient distance to remove the main root 

system. 

2. Stockpile topsoil in storage piles.  Construct storage piles to freely drain 

surface water.  Cover storage piles if required to prevent wind-blown dust.  

Stockpiled topsoil may be protected from erosion by establishing a cover 

of annual grass. 

3. Dispose of unsuitable or excess topsoil off site at the Contractors expense 

and at a site selected by the Contractor.

C. Clearing and Grubbing: Clear site of shrubs and other vegetation, except for those 

indicated to be left standing. 

1. Cut stumps and roots at ground level. Minor root removal will be 

permissible as approved by the Construction Manager. Any voids 

requiring borrow fill to be placed and compacted shall be performed at the 

Contractor’s expense.  Remove brush, roots, matted leaves and other 

foreign matter.
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2. Use only hand methods for grubbing inside drip line of trees indicated to 

be left standing.

3. Cease operations immediately if adjacent structures appear to be in danger. 

 Notify Construction Manager.  Do not resume operations until directed.

D. Removal of Improvements: Remove existing above-grade and below-grade 

improvements necessary to permit construction, and other work as indicated on 

the drawings. 

E. Protection of Existing Trees to Remain: All existing trees within Contract limit 

line to remain shall be protected.

F. Tree limbs shall be removed to a height of ten (10’) feet above finish grade.  Tree 

limbs to be removed shall be directed in the field.  Limbs shall be removed and 

exposed end sealed in accordance with accepted landscaping practices.

1.8 DISPOSAL OF WASTE MATERIALS

A. Removal of Debris and Excess Materials: 

2. All tree stumps, trash and debris shall become Contractor's property and 

shall be removed from the site for safe, legal, offsite disposal.

1.9 RELOCATION/RESETTING MAILBOXES, SIGNS, ETC.

A. Contractor shall restore reset and/or replace all street and traffic signs, mailboxes, 

etc. disturbed during the course of his operations.

END OF SECTION
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SECTION 023140

EXCAVATION (UNCLASSIFIED)

1.1 DESCRIPTION

   The excavation and removal of all earth, rock, brick, stone, concrete, small structures, 
existing pavements, and all other materials encountered, required for the construction of 
roadways and their appurtenances; the transportation of the excavated material; all 
grading, compacting and subgrade preparation, topsoiling, fertilizing, seeding, and 
mulching; the disposal of unsuitable and surplus materials; and all other work as specified 
in this section.

1.2 MATERIALS

   No materials are involved.

1.3 CONSTRUCTION

A. Reference Standards used in this Specification section.

New Jersey Department of Transportation Standard Specifications:
               

1. Section 202:  Roadway Excavation

2. Section 203:  Embankment

3. Section 208.04:  Preparation of Subgrade

4. Section 105.09: Environmental Protection

B. Protection:

1. Protect trees, shrubs, lawns and other features remaining as part of final 
landscaping.

2. Protect curbs, inlets, manholes, utility poles, and all other existing 
structures to remain.

3. Refer to the plans and demolition notes regarding protection of vegetation 
and structures.

4. Protect newly graded areas from traffic and erosion.  Keep free of trash 
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and debris.

5. Repair and reestablish grades in settled, eroded, and rutted areas to 
specified tolerances.

6. Where completed compacted areas are disturbed by subsequent 
construction operations or adverse weather, scarify surface, reshape and 
compact to required density prior to further construction.

7. If historic archeological features are encountered during exaction, work in 
that area shall be suspended and the Construction Manager shall be 
notified so that photo documentation may be acquired.

C. Preparation:

1. Field measurements:

a. Layout work limits.  Coordinate this work with the 
CONSTRUCTION MANAGER.

b. Set grade stakes.

2. Prior to commencement of work, establish location and extent of all 
utilities in the work areas.  Maintain and protect as required existing 
utilities which pass through the work area.

3. Prior to excavating, cut existing pavement vertically with sharp tool on a 
straight line at a distance of six (6") inches beyond limits of excavation 
shown on plans.  Maintain cut straight and neat, or recut and dress as 
directed by the CONSTRUCTION MANAGER.

    D. Grading:

1. Grade project site to required levels, profiles, contours, and elevations, 
ready for finish grading and paving.

 2. Methods of construction for excavation and grading shall conform to 
Sections 202, 203 and 208.04 of the New Jersey Department of 
Transportation Standard Specifications.

 3. Grades shall be uniform levels or slopes between points where elevations 
are given or between such points and existing finished grades.  Abrupt 
change in slopes shall be rounded.
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 4. Use all means necessary to prevent dust being a nuisance to the public.

 5. Soil shall not be worked, or fill placed, during freezing weather, when 
frozen, or unstable due to excessive moisture.

 6. Unstable or unsuitable material encountered at the prescribed bottom 
limits of roadway excavation shall be removed within limits as directed by 
the CONSTRUCTION MANAGER.

 7. Compaction:

Compact any embankment for this project as specified in Section 203.09, 
Rolling and Vibrating Method or Section 203.10, Density Control Method, 
of the Standard Specifications.  Embankment material shall be free of 
stumps, brush, weeds, roots, and other material that may decay.

 8. Compact subgrade in all paved areas as specified in Section 208.04 of the 
Standard Specifications.

 9. Dispose of surplus or unsuitable excavated materials.

END OF SECTION
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SECTION 023250

TRENCH EXCAVATION, BACKFILLING AND COMPACTING

1.1 DESCRIPTION

A. Description of Work:

Trench excavation, backfilling and compacting includes but is not limited to:

1. Excavation for trenches and trench backfilling.

2. Placement and stabilization of trench soils.

3. Rough and finish grading of the work area.

4. Furnishing and installing trench stabilization material, select backfill 
material and low strength concrete fill.

5. Sheeting of trenches as required within the Theoretical Railroad 
Embankment Line.

6. Dewatering as required by site conditions.

B. Definitions:

1. Trench excavation:  Removal and disposal of all material encountered 
when establishing required grade elevations, including pavements, 
concrete slabs and other obstruction.

2. Unauthorized excavation:  Removal of materials beyond specified 
subgrade elevations without approval of the CONSTRUCTION 
MANAGER.

1.2 MATERIALS

A. Trench backfill material from on-site excavation:

All on-site backfill materials shall be subject to the approval of the 
CONSTRUCTION MANAGER, and to the following requirements.

1. Free from deleterious substances, stumps, brush, weeds, roots, sod, 
rubbish, garbage and matter that may decay.
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2. Backfill to a height of two feet (2') above the top of pipes, culverts and 
other structures with material free from stones or rock fragments larger 
than two inches (2") in greatest dimension.

3. Free of large rocks or lumps that, in the opinion of the CONSTRUCTION 
MANAGER, may create voids or prevent proper compaction.

B. Select backfill material:  Select backfill material shall be as designated on the 
Plans.

Soil aggregate select backfill materials, when designated, shall conform to 
Section 901.09 of the Standard Specifications.

C. Stone for trench stabilization and bedding:  Trench stabilization material for 
bedding under pipes and structures shall be broken stone conforming to Section 
901.04 of the Standard Specifications, and meeting the gradation specified in 
Table 901-1.  Size shall be as shown on the Plans.

D. Other materials:  All other materials, not specifically described but required for a 
complete and proper installation shall be as selected by the Contractor and 
approved by the CONSTRUCTION MANAGER.

1.3 METHODS OF CONSTRUCTION

A. Requirements of Regulatory Agencies:

1. All excavations shall be in compliance with Federal Occupational Safety 
and Health Act, Sections 1926.650 thru 1926.653 and Rules and 
Regulations of the State of New Jersey Department of Labor and Industry, 
Bureau of Engineering and Safety, N.J.A.C. 12:180.

2. Excavation work shall be in compliance with applicable requirements of 
other governing authorities having jurisdiction.

B. Reference Standards included in this Specification Section:

1. New Jersey Department of Transportation Standard Specifications for 
Road and Bridge Construction, 2001 (Standard Specifications), as 
currently amended.

a. Section 901.03:  Coarse Aggregate

b. Section 901.04:  Broken Stone

c. Section 901.09:  Soil Aggregate
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2. American Society for Testing and Materials (ASTM):

a. D-1556-64 (Reapproved 1974):  Density of Soil in Place by the 
Sand-Cone Method.

b. D-1557-78:  Moisture Density Relations of Soils and Soil 
Aggregate Mixtures Using 10 lb. Rammer and 18-inch Drop.

c. D-2049-69:  Relative Density of Cohesionless Soils.

d. D-2992-78:  Density of Soil and Soil Aggregate in Place by 
Nuclear Methods (Shallow Depth).

C. Submittals:

1.  Test reports:

When directed by the CONSTRUCTION MANAGER, submit test reports 
on all select backfill material in accordance with the standards.

2. Submit test reports as approved by the CONSTRUCTION MANAGER.

D. Job conditions:

1. Existing utilities:  Should uncharted, or incorrectly charted piping or other 
utilities be encountered during excavation, consult the Utility Owner 
immediately for directions.  Cooperate with the OWNER and utility 
companies in keeping respective services and facilities in operation.  
Repair damaged utilities to satisfaction of Utility Owner.

2. Do not interrupt existing utilities serving facilities occupied and used by 
OWNER or others, except when permitted in writing by the 
CONSTRUCTION MANAGER and then only after acceptable temporary 
utility services have been provided.

E. Use of explosives:  The use of explosives is not permitted.

F. Protection of persons and property:

1. Barricade open excavations occurring as part of this work and post with 
warning lights as required to protect persons on site.  Operate warning 
lights as recommended by authorities having jurisdiction.

2. Protect trees, shrubs, lawns and other features remaining as part of final
landscaping.
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3. Protect structures, utilities, sidewalks, pavements and other facilities from 
damage caused by settlement, lateral movement, undermining washout and 
other hazards created by earthwork operations.

4. Refer to paragraphs of General Conditions regarding protection of 
vegetation and structures.

5. In the event of damage, immediately make all repairs and replacements to 
the approval of the CONSTRUCTION MANAGER at no cost to the 
owner.

G. Dust control:  Use all means necessary to control dust on and near the work if 
such dust is caused by the Contractor's operations during performance of the work 
or if resulting from the conditions.  Do no resume work until conditions are 
favorable as determined by the CONSTRUCTION MANAGER.

H. Weather conditions:  Do not place, spread, roll or fill material during freezing, 
raining or otherwise unfavorable weather conditions.  Do not resume work until 
conditions are favorable as determined by the CONSTRUCTION MANAGER.

I. Inspection by Contractor:  Examine the areas and conditions under which 
trenching, backfilling, compacting and grading are to be performed and notify the 
CONSTRUCTION MANAGER in writing of conditions detrimental to the proper 
and timely completion of the work.  Do not proceed with the work until 
unsatisfactory conditions have been corrected in an acceptable manner.

J. Preparation:

1. Prior to commencement of work, establish location and extent of all 
utilities in the work area(s).  Maintain, and protect as required existing 
utilities which pass through the work area.

2. Prior to excavation in pavement areas, cut existing pavement vertically 
with sharp tool on a straight line to the limits of excavation shown on the 
Plans or as approved by the CONSTRUCTION MANAGER.

K. Excavation:

1. Unauthorized excavation:  Unauthorized excavation, including remedial 
work directed by the CONSTRUCTION MANAGER, shall include 
removing all loosened material and providing broken stone material as 
required to attain a firm and unyielding foundation and to attain required 
grade elevations to the approval of the CONSTRUCTION MANAGER.
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2. Additional excavation:

a. When excavation has reached required subgrade elevations, notify 
the CONSTRUCTION MANAGER who will make an inspection 
of conditions.

b. If unsuitable bearing materials are encountered at the required 
subgrade elevations, carry excavations deeper and replace the 
excavated material as approved by the CONSTRUCTION 
MANAGER.

c. Removal of unsuitable material and its replacement as approved by 
the CONSTRUCTION MANAGER.

3. Stability of excavations:

a. Slope sides of excavations to comply with local codes and 
ordinances having jurisdiction.  Shore and brace where sloping is 
not possible because of space restrictions or stability of materials 
excavated.

b. Maintain sides and slopes of excavations in a safe condition until 
completion of backfilling.

4. Shoring and bracing:

a. Provide materials for shoring and bracing, such as sheet piling, 
uprights, stringers and cross-braces, in good serviceable condition.

b. Establish requirements for trench shoring and bracing to comply 
with local codes and authorities having jurisdiction.

c. Maintain shoring and bracing in excavations regardless of time 
period excavations will be open.

d. Brace, sheet, and support trench walls in such a manner that they 
will be safe and that the ground along side the excavation will not 
slide or settle, and that all existing improvements of every kind, 
whether on public or private property, will be fully protected from 
damage.

e. In the event of damage to such improvements, immediately make 
all repairs and replacements necessary to the approval of the 
CONSTRUCTION MANAGER and at no additional cost to the 
OWNER.
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f. Arrange bracing, sheeting and shoring so as to not place stress on 
any portion of  the completed work until the general construction 
thereof has proceeded far enough to provide sufficient strength.

g. Exercise care in the drawing and removal of sheeting, shoring, 
bracing and timbering to prevent collapse and caving of the 
excavation faces being supported.

h. Sheeting left in place shall be indicated on as-built drawings.

5. Dewatering:

a. Prevent surface water and subsurface or groundwater from flowing 
into excavations and from flooding project site and surrounding 
area.

b. Do not allow water to accumulate in excavations.  Remove water 
to prevent softening of foundation bottoms, undercutting footings, 
and soil changes detrimental to stability of subgrades and 
foundations.  Provide and maintain pumps, well points, sumps, 
suction and discharge lines, and dewatering system components 
necessary to convey water away from excavations.

c. Convey water removed from excavations and rainwater to 
temporary drainage ditches and other diversions outside excavation 
limits for each structure.  Do not use trench excavations as 
temporary drainage ditches.

6. Material storage:

a. Stockpile satisfactory excavated materials where directed until 
required for use as backfill or fill.  Place, grade and shape 
stockpiles for proper drainage.

b. Locate and retain soil materials away from edge of excavations.

c. Dispose of excess soil material and waste materials as herein 
specified. Excavated material unsuitable for backfilling shall be 
kept separate from other materials excavated, and disposed of.  
Material suitable for backfilling shall not be disposed of until 
completion of filling or backfilling operations.

7. Excavation for trenches:

a. Dig trenches to the uniform width required for the particular item 
to be installed, sufficiently wide to provide ample working room.
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(1) Maximum trench width to a point two feet above the 
outside top of pipe shall be the pipe outer diameter plus 
eighteen inches.

(2) Maximum trench width at ground surface shall be as 
indicated on the Plans. 

b. Excavate trenches to the depth indicated or required.  Carry the 
depth of trenches for piping to establish the indicated flow lines 
and invert elevations.

c. Trenches for pipes shall not be opened more than the number of 
linear feet of pipe that can be placed and backfilled in one day.

d. Grub roots and stumps within six inches of outside surface of pipe 
bottom and sides to minimum depth of six inches below grade.

e. Pipe bedding shall be in accordance with the details shown on the 
Plans.

L. Backfill and compaction:

1. General:

a. Place acceptable material in layers to required subgrade elevations.

b. Backfill using material obtained from on-site excavating, except 
use select backfill material where indicated on Plans or as 
approved by the CONSTRUCTION MANAGER.  Backfill to a 
height of two feet (2') above top of pipe with earth free from 
stones, rock fragments, dirt clods or frozen material greater than 
two inches (2") in largest dimension.

2. Backfill excavation as promptly as work permits, but not until completion 
of the following:

a. Acceptance by the CONSTRUCTION MANAGER of construction 
below finish grade.

b. Inspection, testing, approval and recording locations of 
underground utilities.

c. Removal of shoring and bracing, and backfilling of voids with 
satisfactory materials.  Cut off temporary sheet piling driven below 
bottom of structure or utilities, or leave in place if required.
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d. Removal of trash and debris.

3. Backfilling prior to approvals:

a. Should any of the work be so enclosed or covered up before it has 
been approved, uncover all such work at no additional cost to the 
OWNER.

b. After the work has been completely tested, inspected and approved, 
make all repairs and replacements necessary to restore the work to 
the condition in which it was found at the time of uncovering, all at 
no additional cost to the OWNER.

4. Placement and compaction:

a. Place backfill materials in layers not more than six inches (6") in 
loose depth.

b. Control soil compaction during construction providing minimum 
percentage of density specified for each area classification listed 
below.

c. Pavement areas are defined, for the purpose of this Paragraph, as 
extending a minimum of five feet (5') beyond the pavement.

d. Compact soil to not less than the following percentages of 
maximum dry density for soils which exhibit a well defined 
moisture density relationship determined in accordance with 
ASTM D-1557; and not less than the following percentages of
relative density, determined in accordance with ASTM D-2049, for 
soils which will not exhibit a well defined moisture density 
relationship:

(1) Structures:  Compact top 12 inches (12") of subgrade and 
each layer of backfill or fill material at 95 percent (95%) 
maximum dry density or 90 percent (90%) relative dry 
density.

(2) Lawn on Unpaved Areas:  Compact top six inches (6") of 
subgrade and each layer of backfill or fill material at 90 
percent (90%) maximum dry density.

(3) Walkways:  Compact top six inches (6") of subgrade and 
each layer of backfill or fill material at 95 percent (95%) 
maximum dry density or 90 percent (90%) relative dry 
density.
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(4) Pavement Areas:  Compact top 12 inches (12") of subgrade 
and each layer of backfill or fill material at 95 percent 
(95%) maximum dry density or 90 percent (90%) relative 
dry density.

(5) Trench Stabilization Materials:  Compact each layer of 
material to 95 percent (95%) of maximum dry density.

e. Moisture control:

(1) Where subgrade or layer of soil material must be moisture 
conditioned before compaction, uniformly apply water to 
surface of subgrade, or layer of soil material, to prevent free 
water appearing on surface during or subsequent to 
compaction operations.

(2) Remove and replace, or scarify and air dry, soil material 
that is too wet to permit compaction to specified density.

(3) Soil material that has been removed because it is too wet to 
permit compaction may be stockpiled or spread and 
allowed to dry.  Assist drying by discing, harrowing or 
pulverizing until moisture content is reduced to a 
satisfactory value.

f. Puddling or jetting will not be permitted.

g. Do not place backfill material on surfaces that are muddy, frozen 
or contain frost or ice, other unsuitable materials.

h. Place backfill materials evenly adjacent to structures, to required 
elevations. Take care to prevent wedging action of backfill against 
structures by carrying the material uniformly around structure to 
approximately same elevation in each lift.

i. Compact backfill to height of two feet (2') above top of pipe using 
approved flat faced mechanical tampers.  Compact backfill more 
than two feet (2') above top of pipe using approved vibratory soil 
compactors or flat-faced mechanical tampers.

M. Grading of disturbed areas:

1. General:  Uniformly grade all disturbed areas.  Smooth finished surface 
within specified tolerances, compact with uniform levels or slopes 
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between points where elevations are shown, or between such points and 
existing grades.

2. Grading: Grade areas to prevent ponding.  Finish surfaces free from 
irregular surface changes, and as follows:

a. Lawn or unpaved areas:  Finish areas to receive topsoil to within 
not more than 0.10 foot above or below the required subgrade 
elevations.

b. Walks:  Shape surface of areas under walks to line, grade and 
cross-section, with finish surface not more than 0.10 foot above or 
below the required subgrade elevation.

c. Pavements and slabs:  Shape surface of areas under pavement to 
line, grade and cross-section, with finish surface not more than 1/2 
inch above or below the required subgrade elevation.

3. Compaction:  After grading, compact subgrade surfaces to the depth and 
percentage of maximum density for each area classification.

4. Treatment after grading:

a. After grading is completed and the CONSTRUCTION 
MANAGER has finished his inspection, permit no further grading 
except with the approval of and inspection of the 
CONSTRUCTION MANAGER.

b. Use all means necessary to prevent erosion of freshly graded areas 
during construction and until time as permanent cover material is 
installed.

5. Prepare pavement subgrade areas as specified in Section 208.04 of the 
Standard Specifications except as modified by the requirements of this 
Specification Section.

N. Field Quality Control:

1. The CONSTRUCTION MANAGER, at his discretion, will perform 
compaction testing in accordance with one or more of the following 
standards:

a. ASTM D-1556

b. ASTM D-1557
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c. ASTM D-2049

d. ASTM D-2922

2. When testing service reports indicate that compaction is below specified 
densities, the Contractor shall provide additional compaction and retesting 
as approved by the CONSTRUCTION MANAGER, at no additional cost 
to the OWNER.

O. Maintenance:

1. Protection of graded areas:

a. Protect newly graded areas from traffic and erosion.  Keep free of 
trash and debris

b. Repair and re-establish grades in settled, eroded and rutted areas to 
specified tolerances.

2. Reconditioning compacted areas:  Where completed compacted areas are 
distributed by subsequent construction operations or adverse weather, 
scarify surface, reshape and compact to required density prior to further 
construction.

P. Disposal of excess and waste materials:  Remove waste materials, including 
unacceptable excavated material, trash and debris, and dispose of it off the 
OWNER'S property.

END OF SECTION
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SECTION 025130

WATER MAIN VALVES, HYDRANTS & PIPING APPURTENANCES

1.1 DESCRIPTION

A. Provide gate valves with valve boxes for water main.

B. Provide complete fire hydrant assemblies.

1.2 MATERIALS

A. Gate Valves shall be mechanical joint, resilient wedge with cast iron wedge 
encapsulated in molded rubber, high strength cast iron body, triple "o" ring at 
stem, corrosion resistant threaded bronze stem with cast iron nut.  Valves shall be 
non-rising stem, open left (counter-clockwise).  Working pressures shall be 250 
psi for 2" to 12" size and 250 psi for 14" size and larger.  Valves shall conform to 
AWWA C-509 and be as manufactured by Kennedy or approved equal.  
Installation shall include cast iron telescopic valve boxes with cover marked 
"water" and the direction of opening indicated.

B. Hydrants shall be as manufactured by Mueller Model A-423 5 ¼ Centurion (or 
equal) as detailed on the plans.  Paint color- white body with red cap.

1. Adjoining ductile iron pipe and fittings shall conform to AWWA C151 
and AWWA C110.  Gate valves shall be as heretofore specified and are 
considered part of the hydrant assembly.

1.3 METHODS OF CONSTRUCTION

A. Tapping valves shall be of same construction and AWWA Specification as 
described above for Gate Valves.  Valves shall be equipped with valve boxes as 
heretofore described.  Tapping valves and valve boxes shall be as manufactured 
by Clow or approved equal.

B. Submittals

1. Manufacturer's literature and recommendations:

a. Submit manufacturer's descriptive literature for all materials to be 
used and recommended methods of installation.

b. Submit two copies prior to installing materials.

B. Product delivery and storage:
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1. Storage of materials

a. Store materials to prevent physical damage

b. Store pipe and fittings off ground to prevent dirt and debris from 
entering.

c. Store flexible gasket materials and joint primer or adhesive 
compounds, in cool, dry place.  Keep rubber gasket clean, away 
from oil, grease, excessive heat, and out of direct rays of sun.

d. Prior to placement in trench all materials shall be inspected by 
Contractor for visible cracks, foreign inclusions or other defects.  
Materials that are defective shall not be installed.

C. Gate valves:

1. Handling, installation, jointing and tests shall be as specified for Pipe and 
Fittings, Section 02512.  All valves shall have stuffing boxes tightened if 
required and valves open and closed to see that all working parts are in 
order.  Valves shall be set on blocking to ensure position while pouring 
and to prevent strain on connecting pipe or joints.  Valve boxes shall be set 
directly over valve in vertical position.  Fill around valve box by tamping 
in 8" layers.  Reset valve boxes before final grading if required and clean 
out valve box of all foreign material so as to provide ease of operation.

D. Fire Hydrants:

1. Hydrants shall be set accurately and shall be plumb as well as being set to 
the depth shown on the Plans.  Contractor shall take all precautions and 
make every effort to ensure that the interior of hydrant, valve and drip or 
drain valve are cleaned and free from all obstructions.  Hydrants shall be 
solid blocked to the undisturbed earth at the end of the trench opposite the 
water main connection by means of concrete blocking, placed in such a 
manner as to withstand thrust of water pressure and with care not to 
interfere with drainage from drip valve.  Similar block shall be used back 
to tee to each hydrant branch in the water main.  Hydrants shall be 
fastened to the hydrant valve by two (2) threaded rods, coated with 
bitumastic sealant for corrosion protection.  Unless otherwise directed, 
hydrants shall be set 24" from face of curb to centerline of hydrant.  All 
hydrants shall be set with openings 90 degrees to curb line.  Hydrant 
valves shall be connected to the main by a fire hydrant anchoring tee.
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F. Testing and Disinfecting:

Shall be in accordance with Section 02516 - Testing and Disinfection of Water 
Supply System.

END OF SECTION
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SECTION 025140

WATER SERVICE LINES

1.1 DESCRIPTION

Install new/reconnect or replace water service lines where shown on the Plans or as 

approved by the CONSTRUCTION MANAGER.

1.2 MATERIALS

A. Acceptable manufacturers:

1. The products of Mueller Company, Decatur, Ill., as specified in the following

paragraphs, are used to establish standards of quality.  Other manufacturers'

materials may be used provided they are approved by the CONSTRUCTION 

MANAGER as an

equivalent product.

B. Curb valve with drain:  Mueller Catalog No. B-25209 or approved equal.

C. Curb box:  Mueller H-10314 with 82864 Rod.

1. Furnish each curb box with foot piece.

2. Box length:  To meet project conditions.

D. Corporation Stops:  Mueller Corporation Stop, Model H-15008 for 1” & 1 ½” 

services, H-15023 for 2” services.

E. Service Saddle:  Designed for use on C-900 pipe:

1. Provide full support around the circumference of the pipe.

2. Provide a bearing area of sufficient width along the axis of

the pipe, insuring that the pipe will not be distorted when the saddle is 

tightened. For taps up to 1 in. (25 mm), a minimum of 2 in. (50 mm) total 

width along the axis of the pipe is required. Taps 1¼ in. (32 mm) through 

2 in. (50 mm) should have a minimum 3 in. (75 mm) total bandwidth with 

full circumferential support.

F. Seamless Copper water tube:  ASTM B88-77 Type K annealed, furnished straight 

or in coils.

G. Fittings:  Cast bronze fittings for flared copper tubes:  ANSI-B16.26, latest 

edition.
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H. 3” Copper Service is to connect to the main with either a 6” x 4” ductile tee with 

reducer or a 6” x 3” ductile tee, both with gate valves.  The material and 

installation of the tees, reducer and valves and inter-connective piping are to be 

included in the price for the 3” Copper service.

1.3 METHODS OF CONSTRUCTION

A. Submittals

1. Manufacturer's literature and recommendations:

a. Submit manufacturer's descriptive literature for all materials to be 

used and recommended methods of installation.

b. Submit two copies prior to installing materials.

B. Installation

1. Workmanship:

a. Examine pipe, fittings, curb boxes and valves before installation to 

assure no defective materials are incorporated.

2. Placement:

a. Lay piping on firm bed for entire length of trench except where 

supports are otherwise provided.

b. Employ partial backfilling and cradling to hold pipe in secure 

position during backfilling operations.

c. Backfill evenly on both sides of pipe to maintain alignment.

d. Anchor piping laid on grade prior to embedment in concrete.

3. Bending pipe:

a. Bend pipe by any method to any radius within manufacturer's 

recommendations.

b. Only bend surface free of cracks and buckles.

C. Curb valves and boxes:

1. Install curb valves and boxes in accordance with the manufacturer's 

printed instructions and in a manner to allow proper operation of the valve. 
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 Assure that valves are installed in the proper direction and that boxes are 

installed plumb.

2. Install valves and boxes in the locations shown on the plans or as 

otherwise directed in field by CONSTRUCTION MANAGER.

D. Testing:

1. Disconnect all equipment and devices which may be damaged by test 

pressures.

2. Plug or cap lines.

3. Test and disinfect each piping system in accordance with Section 02516 – 

Testing and Disinfection of Water Supply System.

4. Repair all leaks.

5. Existing water services shall be reconnected to new water main after new 

services have been tested and approved.

END OF SECTION
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SECTION 025150

PVC PRESSURE PIPE

1.0       PVC PRESSURE PIPE AND FITTINGS

1.01 DESCRIPTION 

A. PVC pressure pipe for proposed water mains.

1.02     MATERIALS

A. PVC pipe shall meet the requirements of AWWA  C-900, “Standard for Polyvinyl 
Chloride (PVC) Pressure Pipe, 4” thru 12” for Water” and shall be furnished in cast-
iron pipe equivalent outside diameters with rubber gasketed joints as listed in C-900.  

B. General Requirements:

1. Sizes:
                    
Nominal pipe size of 8”.
     

2. Pressure classes:

Unless otherwise specified pressure class of 235 psi (DR 18) shall be furnished 
for C-900 pipe Uni- Bell Standard (UNI-B-11) shall be DR18 235 psi rating.

3. Lengths:

Pipe shall be furnished in 20’ lengths.

4. Fittings:

Fittings shall be D.I. as specified herein under D.I. pipe.
                         

5. Gasket: 
                
Gaskets shall be furnished by pipe manufacturer and installed in pipe bell

6. Factory pipe testing:
                         
Each length of PVC pipe shall pass hydrostatic integrity test at the factory at 4 
times the pressure class of the pipe for 5 seconds.

7. Quality control testing:
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Pipe and couplings shall not fail when subjected to the following tests as 
outlined in AWWA  C-900: 
    a.   Sustained pressures.
    b.   Burst pressure.
    c.   Flattening and extrusion quality.

8. Manufacturer shall submit certification stating pipe meets specifications.

1.03      METHODS OF CONSTRUCTION

A. Reference standards used in this specification section:

1. New Jersey State Highway Department Standard Specifications for Road and 
Bridge Construction, as currently revised.
               
Section:  Portland Cement Concrete.

2. American Society for Testing and Materials (ASTM):
a. ASTM  D1784-75:  Rigid Poly (Vinyl Chloride) (P.V.C.) Compounds and 

Chlorinated Poly (Vinyl Chloride)  (CPVC) Compounds.
b. ASTM  D1869-66 (Reapproved 1972): Rubber Rings for Asbestos-Cement 

Pipe.
c. ASTM D2241-76:  Poly (Vinyl Chloride) (P.V.C.) Plastic Pipe (SDR-PR).
d. AWWA  C-900 standard specification for PVC Pressure Pipe.

B. Submittals:

1. Manufacturer’s literature and recommendations:

a. Submit manufacturer’s descriptive literature for all materials to be used.
b. Submit pipe manufacturer’s recommended method of gasket installation.
c. Submit all of the above for CONSTRUCTION MANAGER’S approval.

2. Certificates: 

a. Submit manufacturer’s certified letter stating that pipe or joint material 
ordered     meets requirements of this specification.  Letter shall indicate 
compliance with appropriate reference standards listed.

b. Submit two copies prior to installing materials.
         

C.   Product delivery, storage and handling:  

1. Storage of materials:

a. Store materials to prevent physical damage.
b. Store pipe and fittings off ground to prevent dirt and debris from entering.
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c. Store flexible gasket materials and joint primer or adhesive compounds, in 
cool, dry place. Keep rubber gaskets clean, away from oil, grease, excessive 
heat, and out of direct rays of sun.

             
2. Handling of materials:

a. Protect materials during transportation and installation to avoid physical 
damage.

b. Use extra care in cold weather when flexibility and impact resistance of PVC 
pipe is reduced.

c. Do not install out-of-round pipe.
d. Unload pipe to prevent abrasion.
e. Do not drag or push pipe when handling or distributing on project site.

D.  Inspection by Contractor:

1. Check pipe for following information which shall be clearly marked on each pipe 
section:

a. Nominal size and O.D. base.
b. Material code designation “PVC”.
c. SDR number or ASTM pressure rating.
d. ASTM designation number.
e. Manufacturer’s name or trademark and production record code.
f. Seal (mark) of the testing agency that verified the suitability of pipe material 

for potable water service.

2. Inspect pipe for defects prior to placement in trench.  The pipe and fittings shall 
be free from visible cracks, holes, foreign inclusions or other injurious defects. 
Assure that all materials are of the type specified and are not defective.  
Unmarked pipe; or pipe and materials not meeting specifications requirements 
shall be removed from the site as directed by the CONSTRUCTION MANAGER.

              
E.    Installation:

       
1. Excavation and backfill for pipes shall conform to the specification section 

entitled, “02220 Excavation, Backfilling and Compacting.”

2. Lay pipe only in the presence of the CONSTRUCTION MANAGER.  
CONSTRUCTION MANAGER may order removal and relaying of pipe not so 
laid.
      

3. Fine grade trench bottom so that pipe is supported for its full length.  The trench 
bottom shall be smooth and free from stones greater than ½ “in size, large dirt 
clods, and any frozen material.
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4. Lay pipe to lines shown on plans.  Establish a minimum cover of four feet over 
the top of the pipe measured from finished grade.

5. Do not lay pipe on unsuitable material, in wet trench, or in same trench with 
another pipe or utility.

6. Lower pipe into trench with ropes, machinery, or other means approved by 
CONSTRUCTION MANAGER.
          

7. All pipe and fittings shall be cleaned of all dirt and other debris before being 
installed and shall be kept clean until accepted in the completed work.

8. General procedure for joining pipe:

a. DO NOT USE EXCAVATING EQUIPMENT TO SHOVE PIPE SECTIONS 
TOGETHER.

b. Clean ring groove in bell end of pipe prior to inserting rubber gasket seal.
c. Clean and lubricate spigot end of pipe.  Lubricate spigot end of pipe only.
d. Hold pipe securely and in proper alignment when joining
e. Do not disturb previously made joints. Check completed piping to assure 

joints are      intact.  Ensure placement of backfill over pipe is accomplished 
without disturbing pipe position.

f. Join pipe so that reference mark on spigot end, if provided by manufacturer, is 
flush with end of bell.

g. The method of installing joint materials and joining pipe shall be in strict 
accordance with the manufacturer’s printed instructions.  The above joining 
procedures shall be considered as a general guide.  Any above requirements 
which conflict with the manufacturer’s printed instructions as approved by the 
CONSTRUCTION MANAGER shall be void to the extent of such conflict.

           
9. Pipe cuts shall be made square using tubing cutter, miter box, fine-toothed hand 

saw or other approved tools.  Standard pipe cutters shall not be used.  Bevel ends 
using factory-finished beveled end as a guide. Locate reference mark for joining 
pipe at proper distance from bevel. 
                      

10.  Maintain minimum of 18” clearance between outside surface of pipe and outside 
surface of other pipes and structures.  When this clearance cannot be obtained, 
contact the CONSTRUCTION MANAGER for instructions prior to proceeding 
with the pipe installation.
          

11.  Joints once made and disturbed shall be subject to immediate rejection.  Take 
necessary steps to prevent movement of pipe while in trench and during 
backfilling operations.

12.  Seal open pipe ends with approved plugs whenever work is stopped.  Remove 
plug prior to beginning work, inspect and clean pipe. 
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13.  Drainage of trench water through pipe shall not be permitted.

14.  Provide concrete thrust blocks at all bends greater than ten degrees, and at all 
tees, crosses, reducers, stops, and valves to prevent movement of pipe under 
pressure.

                                  
a. Pour thrust blocks against undisturbed earth where firm support can be 

obtained.
b. Construct all thrust blocks to have minimum bearing area (area perpendicular 

to line of thrust) of one square foot.
                  

15. No defective pipe, fittings, or other materials shall be laid or placed in the trench.  
Any material discovered to be defective after having been laid shall be removed 
and replaced with satisfactory material by the Contractor at his expense.

                       
F.   Marking:

1. Plastic marking tape shall be of plastic material with integral wires, foil backing 
or other means to enable detection by a metal detector when the tape is buried up 
to 3’ deep.  The tape shall have the words “WATER-SEWER LINE BELOW” in 
contrasting letters repeating continuously.  The tape shall be of a type specifically 
manufactured for marking and locating underground utilities.  The metallic core 
of the tape shall be encased in a protective jacket or provided with other means to 
protect it from corrosion.

2. Plastic marking tape shall be placed directly above all new utility pipes at a depth 
of 2.5’ below the final ground elevation.  The tape shall be laid flat in continuous 
manor without kinks, knots, or other irregularities which may interfere with the 
proper performance of the tape.

G. Tracer Wire Installation with Polyvinyl Chloride (PVC) Pipe

1. Tracer wire shall be installed along and above all PVC/PVCO/HDPE water pipe 
that is 4 inches in diameter and larger.  Tracer wire shall be installed in such 
manner as to enable its detection with electronic locating equipment.  Tracer wire 
shall be installed on top of PVC/PVCO/HDPE water pipe and shall be secured to 
water pipe with tape or plastic straps at 8 feet maximum intervals and at pipe 
bends.  Tracer wire shall not be spiraled or otherwise wrapped around water pipe.  
At water service saddles, tracer wire shall be placed over and across water service 
saddle and water pipe. At valves, tracer wire shall be placed along the side of the 
water pipe so that the installation of a valve box will not damage the wire.

2. Tracer wire shall begin and terminate at all connections to existing metallic water 
pipes wherever possible.  Tracer wire connections to existing metallic pipes shall 
be made with thermite weld.  Thermite weld shall be completely sealed with a 
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brush applied coats of an approved bitumastic coating specifically manufactured 
for underground use. 

3. Route of tracer wire shall extend continuously along PVC/PVCO/HDPE water 
pipe, and shall be terminated at tracer wire termination box located near hydrant.  
Termination box shall be installed flush with finished grade and approximately 3 
feet away from any given hydrant.  Tracer wire shall extend up termination box 
and be connected to terminal board.  Length of tracer wire extending up 
termination box shall be such that minimum of 3 feet of tracer wire can be coiled 
up and left tucked inside termination box.

4. Number of splices made on tracer wire shall be kept to minimum.  Splices shall be 
made using an approved waterproof connector. Where polyethylene (PE) water 
services are installed with PVC/PVCO/HDPE water pipe, tracer wire for PE water 
service shall be spliced to tracer wire for PVC/PVCO/HDPE water main pipe, 
using an approved splice connector that slips over the main tracer wire without 
cutting it.

5. For directional drilling method of installing water main, Contractor shall attach 
tracer wire securely at beginning of pipe making sure wire will not become 
detached from pipe during drilling operation.

6. After installation of tracer wire on mains and services has been completed, the 
Contractor shall test the tracer wire for electrical continuity. Upon successful 
completion of system test and submission of certification form to the Owner, 
tracer wire system shall be checked for functionality by a representative of the 
Owner.  Deficiencies in the tracer wire system shall be repaired by Contractor at 
no additional cost to the Owner, and the tracer wire system shall be retested by 
Contractor.

1.04       INSTALLATION
              

A. Trench
All trenching shall be in accordance with OSHA requirements.  Any trench below 4-
feet must use OSHA compliant shoring or sloping.  

Trench width at top of pipe shall not exceed the pipe diameter by more than two (2) 
feet.  Level the bottom of trench to provide a uniform bedding for the pipe.  
Excavate underneath joints so that the joints do not act as a support for the pipe.

The trench bottom must be stable embedment and backfill must meet the 
requirements of AWWA C-900 for 4” to 12” and Uni-Bell Uni-B-11 for 14” to 16” 
PVC pipe.  Accepted laying conditions are spelled out in AWWA M23 “PVC Pipe-
Design and Installation.”  Pipe must be installed with proper bedding providing 
uniform longitudinal support under the pipe. Backfill must be worked under the 
sides of the pipe to provide proper haunching.  All pipe embedment material should 
be selected and placed carefully avoiding stones (over 1.5” size), frozen lumps, 
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organic refuse, and other objectionable matting.  Initial backfill should be completed 
as soon as possible, after the pipe has been laid.  This protects the pipe and avoids 
shifting due to cave-ins.

The initial backfill material must be free of rocks, organic refuse, frozen soil and 
other objectionable material.  It must be placed according to the laying condition 
specified by the CONSTRUCTION MANAGER to a point 6” above pipe. 

After the pipe has been properly covered up to the level 6” above pipe, the final 
backfill may be placed using excavated material, free of large rocks, frozen material 
or debris.  

Rolling equipment should not be used until a minimum of 18” of backfill has been 
placed over the top of pipe.  If a hydra hammer is to be used for compaction, the 
backfill shall have a minimum cover of 8’. 

Unless otherwise specified trenches under roads, pavements, or sidewalks shall be 
backfilled and compacted to 90% Proctor density as specified by AASHTO Method 
T99 for compaction and density of soils.

B.     Thrust Blocking          
 

Thrust blocking prevents the pipe from moving when the pressure load is applied.  
In effect, the thrust block transfers the load from the fitting to a wide load bearing 
area.  Thrust blocks are required at all points where the pressure flow changes 
direction or velocity, such as at all tees, elbow, wyes, caps, valves, hydrants and 
reducers.

C.     Construction of Thrust Blocks

Thrust blocks should be constructed so that their bearing surface is in direct line 
with the major force created by the pipe or fitting.  The earth bearing area should 
not be disturbed.  Only simplest of forms should be used.  Keep all joints free of 
concrete.  Wrap area of pipe with 1.5 to 2.0 miles of polyethylene to prevent 
concrete from contacting PVC pipe.

END OF SECTION
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SECTION 025410

P.V.C. PIPE AND FITTINGS

1.1 DESCRIPTION

P.V.C. pipe for sanitary sewer main and laterals.

1.2 MATERIALS

A. General:

1. PVC piping shall be manufactured of Class 12454-A or B PVC compound 
conforming to ASTM D-1784.

2. Rubber rings and lubricants shall be made from materials that are 
compatible with the PVC plastic material and with each other when used 
together, will not support the growth of bacteria, and will not adversely 
affect the qualities of the water to be transported.  Lubricants shall be 
supplied by the pipe manufacturer.

B. Gravity Sanitary Sewer:

1. PVC piping shall be SDR 35, conforming to ASTM D-3034 with push-on 
joints.

a. PVC fittings shall be one piece, injection molded, push-on type,
as supplied or recommended by the pipe manufacturer.

C. Plastic marking tape shall be of plastic material with integral wires, foil backing 
or other means to enable detection by a metal detector when the tape is buried up 
to 18" deep.  The tape shall have the words "SEWER LINE BELOW" in 
contrasting letters repeated continuously.  The tape shall be of a type specifically 
manufactured for marking and locating underground utilities.  The metallic core 
of the tape shall be encased in a protective jacket or provided with other means to 
protect it from corrosion.

1.3 CONSTRUCTION

A. Reference standards used in this Specification section:

1. New Jersey State Highway Department Standard Specifications:
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a. Section 914:  Portland Cement Concrete

2. American Society for Testing and Materials (ASTM):

a. ASTM D-1784:  Rigid Poly (Vinyl Chloride) (PVC) Compounds 
and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

b. ASTM D-1869:  Rubber Rings for Asbestos-Cement Pipe.

c. ASTM D-2241:  Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR-
PR).

d. ASTM D-2467:  Socket-Type Poly (Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 80.

e. ASTM D-2564:  Solvent Cements for Poly (Vinyl Chloride) (PVC) 
Plastic Pipe and Fittings.

f. ASTM D-2855:  Making Solvent-Cemented Joints with Poly 
(Vinyl Chloride) (PVC) Pipe and Fittings.

g. ASTM D-3034, Standard Specification for Type PSM Poly Vinyl 
Chloride (PVC) Sewer Pipe and Fittings.

3. American Water Works Association (AWWA):

a. AWWA C900- PVC pressure pipe, 4" through 12" for Water 
distribution.

B. Submittals:

1. Manufacturer's literature and recommendations:

a. Submit manufacturer's descriptive literature for all materials to be 
used.

b. Submit pipe manufacturer's recommended method of gasket 
installation.

c. Submit all of the above for Construction Manager's approval.

2. Certificates:
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a. Submit manufacturer's certified letter stating that pipe or joint 
material ordered meets requirements of this Specification.  Letter 
shall indicate compliance with appropriate reference standards 
listed.

b. Submit copies prior to installing materials.

C. Product delivery, storage and handling:

1. Storage of materials:

a. Store materials to prevent physical damage off of the roadway 
surface.

b. Store pipe and fittings off ground to prevent dirt and debris from 
entering.

c. Store flexible gasket materials and joint primer or adhesive 
compounds, in cool, dry place.  Keep rubber gaskets clean, away 
from oil, grease, excessive heat, and out of direct rays of sun.

2. Handling of materials:

a. Protect materials during transportation and installation to avoid 
physical damage.

b. Use extra care in cold weather when flexibility and impact 
resistance of PVC pipe is reduced.

c. Do not install out-of-round pipe.

d. Unload pipe to prevent abrasion.

e. Do not drag or push pipe when handling or distributing on project 
site.

D. Inspection by Contractor:

1. Check pipe for following information which shall be clearly marked on 
each pipe section:

a. Nominal size and O.D. base.

b. Material code designation "P.V.C. 1120".
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c. SDR number or ASTM pressure rating.

d. ASTM designation number.

e. Manufacturer's name or trademark and production record code.

2. Check fittings for the following markings:

a. ASTM specification number or SDR number.

b. Manufacturer's name or trademark.

c. Nominal size.

d. The material designation PVC, PSM.

3. Inspect pipe for defects prior to placement in trench.  The pipe and fittings 
shall be free from visible cracks, holes, foreign inclusions or other 
injurious defects.  Assure that all materials are of the type specified and 
are not defective.  Unmarked pipe; or pipe and materials not meeting 
Specifications requirements shall be removed from the site as directed by 
the Construction Manager.

E. Installation:

1. Excavation and backfill for pipes shall conform to the Specification 
section entitled, "Trench Excavating, Backfilling and Compacting".

2. Lay pipe only in the presence of the Construction Manager.  Construction 
Manager may order removal and relaying of pipe not so laid.  All sanitary 
sewer main piping shall be installed with the aid of a laser.

3. Initial backfill material shall be blended quarry stone, ¾” nominal stone 
size, with 6” minimum bedding under the pipe to minimum 12” above the 
pipe.

4. Lay pipe to lines shown on Plans.

5. Do not lay pipe on unsuitable material, in wet trench, or in same trench 
with another pipe or utility.
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6. Lower pipe into trench with ropes, machinery, or other means approved by 
Construction Manager.

7. All pipe and fittings shall be cleaned of all dirt and other debris before 
being installed and shall be kept clean until accepted in the completed 
work.

8. General Procedure for Joining Pipe:

a. DO NOT USE EXCAVATING EQUIPMENT TO SHOVE PIPE 
SECTIONS TOGETHER.

b. Gasketed Pipe:

(1) Clean ring groove in bell end of pipe prior to inserting 
rubber gasket seal.

(2) Clean and lubricate spigot end of pipe.  Lubricate spigot 
end of pipe only.

(3) The method of installing joint materials and joining pipe 
shall be in strict accordance with the manufacturer's printed 
instructions.  The listed joining procedures shall be 
considered as a general guide.  Any requirements which 
conflict with the manufacturer's printed instructions as 
approved by the Construction Manager shall be voided to 
the extent of such conflict.

(4) Face socket end of pipe in direction of pipe laying.

9. Pipe cuts shall be made square using tubing cutter, miter box, fine-toothed 
hand saw or other approved tools.  Standard pipe cutters shall not be used.  
Bevel ends using factory-finished beveled end as a guide.  Locate 
reference mark for joining pipe at proper distance from bevel.

10. Maintain minimum of twelve inch clearance between outside surface of 
pipe and outside surface of other pipes and structures.  When this 
clearance cannot be obtained, contact the Construction Manager for 
instructions prior to proceeding with the pipe installation.

11. Joints once made and disturbed shall be subject to immediate rejection.  
Take necessary steps to prevent movement of pipe while in trench and 
during backfilling operations.

12. Seal open pipe ends with approved plugs whenever work is stopped.  
Remove plug prior to beginning work, inspect and clean pipe.
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13. Drainage of trench water through pipe shall not be permitted.

14. Testing:

a. Test all gravity sanitary sewers in accordance with Section 02542, 
Testing of Sanitary Sewer Systems.

15. No defective pipe, fittings, or other materials shall be laid or placed in
the piping.  Any material discovered to be defective after having been laid 
shall be removed and replaced with satisfactory material by the Contractor 
at his expense.
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SECTION 026330

INLETS AND MANHOLES

1.1 DESCRIPTION

A. Provide concrete brick or block or precast storm drainage inlets and manholes. 

B. Provide block or precast concrete manholes for sanitary sewer systems.

1.2 MATERIALS

A. Materials for brick or concrete block manholes and inlets shall conform to Section 
603.02 of the Standard Specifications, except as modified by the following:

1. Concrete:  Provide air entrained concrete meeting the requirements of 
Class "B" concrete described in the Standard Specifications.

2. Ladder rungs:  Shall be cast iron or aluminum alloy conforming to ASTM 
C-478 except as hereinafter specified:

a. Ferrous metal rungs shall be hot dipped galvanized, and be a 
minimum of one inch (1") in diameter.

b. Steps shall be twelve inches (12") wide with a non-slip surface, 
with the ends turned up a minimum of two inches (2").  Rungs 
shall be set into the wall a minimum of three inches (3") and 
extend six inches (6") from the manhole wall.

B. Precast concrete manholes shall conform to ASTM C-478.

C. Rubber gasket for precast manholes sections shall conform to ASTM C-361.

Concrete and rubber gasket joint shall be watertight at head pressure of up to fifty 
feet (50').

D. Rubber gasket pipe to manhole seal for precast sanitary manholes:  ASTM C-443.

1. Gasket shall be cast integrally in manhole wall.

2. Use "A-Lok" gasket as manufactured by Atlantic Concrete Products 
Company, Omega Concrete Products, Inc., Duncan Thecker Precast, or 
approved equal.
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E. Non-shrink mortar for pipe to structure seal for inlets and storm manholes:  As 
approved by CONSTRUCTION MANAGER prior to construction.

F. Castings:

1. General:

Proprietary products:  References to specified proprietary products are 
used to establish minimum standards of utility and quality. Design is based 
on the materials specified.  Other materials may be considered by the 
CONSTRUCTION MANAGER in accordance with the provisions of 
Section 016400, Substitutions.

2. Materials:  Frames, grates, covers and ladder rungs shall be gray iron 
castings conforming to AASHTO M 105, Class 30 and shall be true to 
pattern in form and dimensions, free from pouring faults, sponginess, 
cracks, blowholes, and other defects in composition affecting their 
strength and value for the service intended. The castings shall be 
sandblasted or otherwise effectively cleaned of scale and sand so as 
present a smooth, clean and uniform surface.

3. Products:

a. Castings for inlets (all references are to Campbell Foundry Pattern 
numbers, or equal, with bicycle-safe grates, and Type N Eco curb 
pieces that read “Dump No Waste/Drains to Waterways”):

(1) Type A - No. 3405
(2) Type B - No. 2618
(3) Type D - No. 2617
(4) Type E - No. 3425
(5) Yard Inlet - No. 1390 or 1440

b. Castings for manholes:  Bridgestate Foundry Pattern No. 1012 (or 
equal) with lifting handles, non-penetrating pickholes and 
"STORM" or “SEWER” cast-in-lid, as applicable.

c. NOTE:  All castings for inlets and manholes, when installed within 
a public right-of-way (Municipal, County or State) shall be 
manufactured by a North American Foundry Company in order to 
comply with State of New Jersey "Buy American" requirements.

1.3 CONSTRUCTION

A. Submittals:
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1. Submit manufacturer's product data for precast manholes and precast 
flared end sections as specified in the section entitled, "Product Data".

2. Provide certification stating that concrete block or brick; clay or shale 
brick; conform to Specifications.  Submit two (2) copies prior to installing 
materials.

3. Submit manufacturer's certification that ladder rungs, frames, grates and 
covers meet Specifications if other than specified products are proposed 
for use.

4. All deliveries of concrete shall be accompanied by delivery slips.  Provide 
copies of all delivery slips to CONSTRUCTION MANAGER at end of 
each working day.

B. Reference standards used in this Specification:

1. New Jersey Department of Transportation Standard Specifications, 2001: 
Section 603, Inlets and Manholes.

               
2. American Society for Testing and Materials (ASTM):

a. ASTM C-76:  Reinforced Concrete Culvert, Storm Drain and 
Sewer Pressure Pipe.

b. ASTM C-361:  Reinforced Concrete Low-Head Pressure Pipe.

c. ASTM C-334:  Joints for Circular Concrete Sewer and Culvert 
Pipe Using Rubber Gaskets.

d. ASTM C-478:  Precast Reinforced Concrete Manhole Sections.

3. American Association of State Highway and Transportation Officials 
(AASHTO):  Standard Specification for Gray Iron Castings.

C. General:  The general method of construction shall conform to Section 603 of the 
Standard Specifications.  The manhole, inlets and flared end sections shall be 
constructed as shown on the Plans.

D. Castings:

1. Cast iron frames, grates and covers shall be fitted together and match-
marked before being delivered to prevent rocking of covers and grates.  
All castings shall be set firm and snug and shall not rattle.
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2. If castings are to be set in concrete or cement mortar, all anchors or bolts 
shall be in place and position before the concrete has set.

3. When castings are to be placed upon previously constructed masonry, they 
shall be brought to line and grade and present an even bearing surface in 
order that the entire face or back of the casting will come in contact with 
the masonry.  Castings shall be well bedded in butyl trowelable sealant, 
making a water tight joint.

E. Manholes:

1. Manhole walls shall be constructed of precast concrete rings, brick or 
concrete block and all joints between bricks or blocks shall be made to 
produce a smooth and uniform surface.  The outside surface of each 
manhole shall be plastered and troweled smooth with cement-sand mortar 
of the same consistency as above.

Manhole walls maybe constructed of poured concrete, subject to approval 
by the CONSTRUCTION MANAGER.  Installation of rubber gaskets for 
precast manholes shall be in accordance with the manufacturer's 
recommendations.

2. Frames shall be well set in mortar, making a watertight joint, and shall be 
adjusted so that the rim is approximately 1/4 inch above finished grade.  
Cover and frame shall have a shop coat of asphaltic pitch and shall have a 
field coat of similar paint after the frame is set in final position.  Steps 
shall be provided in the manhole as shown on the Plans.

3. The invert channels shall be smooth and semicircular in shape conforming 
to the inside of the adjacent sewer section.  Changes in direction of flow 
shall be made with a smooth curve of as large a radius as the size of the 
manhole will permit. 

Changes in size and grade of the channels shall be made gradually and 
evenly.  The invert channels shall be formed in the concrete fill above the 
manhole base, or shall be half tile laid in concrete, or shall be constructed 
by laying full section sewer pipe through the manhole and cutting out the 
top half after the surrounding concrete has hardened.  The floor of the 
manhole outside the channels shall be smooth and shall slope toward the 
channels not less than one inch (1") per foot nor more than two inches (2") 
per foot.

4. Construct manholes to the lines and grades shown on the Plans.
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F. Inlets:

1. Concrete block shall be laid with broken joints.  All horizontal joints, and 
all keyways of vertical joints shall be filled with 1:2 cement-sand mortar, 
troweled to a smooth finish.

2. To provide temporary drainage at such inlets as the CONSTRUCTION 
MANAGER may direct, omit one or more blocks in whichever course or 
courses of the structure as the CONSTRUCTION MANAGER may 
determine during construction.  Prior to construction of base and pavement 
courses at inlets where blocks are temporarily omitted, place the required 
blocks and complete the inlet walls.

3. Inlets shall be constructed as follows:

a. Inlet excavation and backfilling shall conform to the Specification 
Section 023250, "Trench Excavating, Backfilling, and 
Compacting."

b. Inside inlet dimensions:  As shown on Plan details.

c. Base:  Class "B" air entrained concrete, 8 inches thick; place on a 
bedding of 3/4 inch size stone, 8 inches in thickness.

d. Walls:  6 inches thick.

e. The inlet walls at pipe openings shall be sealed with non-shrink
 mortar.

f. Steps:  Place 12 inches on center; and firmly embedded in the inlet 
wall.

g. Grate:  Set to the required finished grade elevation, and firmly 
bedded in 1:2 cement-sand mortar.

h. All construction methods shall be subject to approval of the 
CONSTRUCTION MANAGER.

4. The construction of the inlets shall include all construction necessary to 
connect the inlets to the existing or proposed storm drainage pipe.

5. Grade areas and construct stable subgrade under flared end sections using 
8-inch depth of 3/4 inch broken stone.  Securely mortar the end sections to 
the storm drainage pipe.

END OF SECTION 
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SECTION 027210

DENSE GRADED AGGREGATE

1.1 DESCRIPTION

A. Dense Graded Aggregate Subbase shall be constructed to the full depth and to the 

lines and grades shown on the Plans.

1.2 MATERIALS

A. Dense Graded Aggregate shall consist of quarry-processed stone or recycled 

concrete conforming to the Standard Specifications, New Jersey Department of 

Transportation, 2007 edition or as currently amended.

B. The contractor shall furnish certificates of compliance stating that the material 

meets the requirements specified above.

C. If required by the CONSTRUCTION MANAGER, the Contractor shall arrange 

for the testing by an approved laboratory to determine if the material tested meets 

the requirements of the NJDOT Standard Specifications.  Such testing shall be at 

the expense of the Contractor.

1.3 METHODS OF CONSTRUCTION

A. Methods of construction, including, but not limited to spreading and compaction 

equipment; preparation of subgrade; and placement, spreading and compaction of 

material complying with the NJDOT Standard Specifications.

B. Copies of all delivery slips shall be submitted to the CONSTRUCTION 

MANAGER.

END OF SECTION
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SECTION 027220

HOT MIX ASPHALT PAVING

1.1 DESCRIPTION

A. General:  The quality of materials and performance of work specified in this 
section shall be in accordance with the New Jersey Department of Transportation 
Standard Specifications for Road and Bridge Construction, 2007, or as currently 
amended.

B. Description of work:

The work of this section includes:

1. Installation of hot mix asphalt base material for base repairs and base 
course pavements.

2. Surface preparation.

3. Installation of hot mix asphalt surface course for proposed pavements, and 
for overlay of existing bituminous pavement including repaired areas.

4. Asphalt binder seal of all edge abutments with existing pavements.

5. All paving work as further described in the Statement of Work.

C. Related work specified in other sections:

1. Subgrade and subbase preparation is specified in Section 027210, Dense 
Graded Aggregate.

D. Definitions:

1. Subgrade:  Surface upon which pavements will be constructed.

2. Subbase:  That portion of the pavement cross section consisting of quarry 
processed stone, Soil Aggregate, conforming to the Standard 
Specifications.

 3. Base repairs:  Removal and replacement of existing pavement 
in areas to be overlaid.
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1.2 REFERENCE STANDARDS

A. New Jersey Department of Transportation Standard Specifications for Road and 
Bridge Construction (Standard Specifications), as currently amended:

1. Hot Mix Asphalt (Surface and Base Courses)

2. Bituminous Materials

3. Preparation of Subgrade.

1.3 MATERIALS

A. Paving materials and mixtures:

1. Hot Mix Asphalt Surface Course:
a. Materials:  as specified in the NJDOT Standard Specifications
b. Mixture:  Mix No. 9.5M64

2. Hot Mix Asphalt Base Course:
a. Materials:  as specified in the NJDOT Standard Specifications
b. Mixture:  Mix No. 19M64

3. Tack Coat:  Grade RC-70 or RC-T cutback asphalt or Grade SS-1 
emulsified asphalt.

4. Prime Coat:  MC-30 or Grade MC-70 cutback asphalt.

5. Pavement Fabric:  If specified on the Plans, Petromat non-woven 
polypropylene fabric, as manufactured by Phillips Fibers Corporation, or 
equal.  

6. Asphalt sealant for pavement fabric:  asphalt cement or asphalt emulsion, 
as recommended by manufacturer of fabric.

7. Asphalt sealant for abutments with existing pavement:  asphalt
binder PGA grade 64-22 as specified in the NJDOT Standard
Specifications.

B. Job mix formula requirements:

1.  Provide job mix formulas for each required bituminous aggregate mixture 
as specified in the NJDOT Standard Specifications.

2. Submit for the CONSTRUCTION MANAGER’S approval prior to 
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beginning paving operations.

C. Mix design and control requirements:  The design and control requirements for all 
paving mixtures shall conform to the NJDOT Standard Specifications as currently 
amended.

D. Producer's sampling and testing for conformance to job mix formula and mix 
design requirements:

1. Methods and rates of sampling bituminous mixtures shall conform to the 
NJDOT Standard Specifications with the following exceptions:

a. The producer’s quality control technician shall perform sampling 
unless otherwise directed by the CONSTRUCTION MANAGER.

b. For small-scale projects where it is not possible to attain the 
minimum lot size specified, a total of five (5) samples shall be 
taken at random for each type of mix specified.

2. Testing of bituminous concrete mixtures to determine the quantity of 
bitumen, gradation of the aggregate, and conformance to mix design 
requirements shall be performed by the producer's quality control 
technician as specified in the NJDOT Standard Specifications.

3. Submit results of tests on forms acceptable to the CONSTRUCTION 
MANAGER. Forms shall be signed by producer's quality control 
technician and forwarded to the CONSTRUCTION MANAGER as 
directed.

E. Preparation of mixtures:  The preparation of all bituminous mixtures shall 
conform to the NJDOT Standard Specifications.

1.4 METHODS OF CONSTRUCTION

A. Qualifications of bituminous concrete producer:  Use only materials which are 
furnished by a bulk hot-mix-asphalt concrete producer regularly engaged in the 
production of hot-mix asphalt.

B. The method of construction to include hot mix asphalt plant and equipment, hot 
mix asphalt pavers, vehicles for transporting hot mix asphalt, rollers, etc.  All 
construction methods shall conform to the NJDOT Standard Specifications, 
except as modified by the Supplemental Requirements below:

1. Proof roll:
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a. Proof roll subgrade surfaces using heavy, rubber-tired rollers, or 
loaded dump truck.

(1)  Check for unstable areas.
(2)  Check for areas requiring additional compaction.

b. Notify CONSTRUCTION MANAGER of unsatisfactory 
conditions.

c. Do not begin paving work until such conditions have been 
corrected and are ready to receive paving.

2. Surface preparation:

a. Earth and subbase surfaces:

(1) Remove loose and foreign material from compacted 
subgrade surface immediately before application of paving.

(2) Use power broom or blowers and hand brooming as 
required.

(3) Do not displace subgrade material.

3. Tack coat:

a. Apply to cleaned surfaces of newly constructed base pavement if 
coated with dust, dirt, foreign materials in sufficient amount to 
prevent bond with surface course paving as determined by 
CONSTRUCTION MANAGER.

b. Apply to edges of paving where base repairs are to be made.

c. Apply tack coat material at temperatures, and observe safety 
precautions, specified in the NJDOT Standard Specifications.

d. Apply at rate of 0.02 to 0.08 gallon per square yard for cut back 
asphalt or 0.04 to 0.15 gallons per square yard for emulsified 
asphalt as directed by CONSTRUCTION MANAGER, 
immediately prior to placing pavement.

e. Apply tack coat by brush to contact surfaces of pavement cold 
joints, curbs, gutters, manholes and other structures projecting into 
or abutting asphalt concrete pavement.
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f. Allow surfaces to dry until material is in a condition of tackiness to 
receive pavement.

g. Take precautions to insure tack coat is not applied to exposed 
surfaces or curbs or other exposed surfaces.  Contractor shall 
remove tack coat so applied at no additional cost to OWNER.

5. Prime coat (Dense Graded Aggregate subbase surfaces):

a. When directed by the CONSTRUCTION MANAGER, uniformly 
apply at rate of 0.15 to 0.35 gallon per square yard over compacted 
and cleaned subbase surface.

b. Apply enough material to penetrate and seal, but not flood the 
surface.

c. Allow to cure and dry as long as required to attain penetration and 
evaporation of volatile components, and in no case less than twelve 
(12) hours unless otherwise acceptable to the CONSTRUCTION 
MANAGER.

6. Perform work as additionally described in the Statement of Work.

7. Install base course paving for new pavements in layers of not less than 
three (3") inches compacted thickness.  In those areas where the total 
combined thickness of an individual pavement course is seven (7") inches 
or greater, the Contractor may construct layers of not more than four (4") 
inches compacted thickness.

8. General surface requirements:

a. Test finished surface of each course for smoothness using a ten 
(10) foot straightedge.

b. The straightedges shall have projections on the bottom at each end, 
either built-in or firmly attached, so that it is supported six (6") 
inches above the pavement surface at the ends.  It shall be free 
from warp and deflection, subject to approval by the 
CONSTRUCTION MANAGER, and furnished by the Contractor 
without additional compensation. 

c. Check surfaced areas at intervals and in directions specified by 
CONSTRUCTION MANAGER.
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d. Check surfaces for pavement smoothness immediately after initial 
compaction, and correct variations by removing or adding material 
as may be necessary.  Then rolling shall be continued as specified.

e. Immediately after final rolling and while the pavement is still hot, 
the smoothness of the course shall be checked again and all 
projections or depressions exceeding the specified tolerances shall 
be corrected by removing defective work and replacing it with new 
surface course as specified.  Portions of the surface otherwise 
unsatisfactory shall be replaced to the satisfaction of the 
CONSTRUCTION MANAGER.

f. Finished surfaces shall be free of all roller marks, ridges and voids.

9. Surface requirements:

a. Base courses will not be acceptable if exceeding 1/4 inch in ten 
feet (10') when tested in any direction and deviation from grades 
per plan.

b. Intermediate courses and surface courses will not be acceptable if 
exceeding the following when tested in any direction:  1/4 inch in 
ten feet (10') or deviation of grades per plan.

10. Asphalt cement grade AC-20 shall be applied to all abutments of finish 
paving with existing pavements and shall conform to AASHTO M 226, 
Table 2.

D. Test Cores and Analysis:

1. Acquiring pavement cores and testing for the determination of 
conformance to control air voids and pavement thickness shall be required 
by the CONSTRUCTION MANAGER at his discretion in accordance 
with the NJDOT Standard Specifications.

 
A certified Independent Testing Laboratory shall be selected by the 
CONSTRUCTION MANAGER to perform the field quality control 
sampling and testing noted above.  Unless otherwise specified in the 
contract documents, all costs for this work shall be borne by the 
Contractor.  All sampling and testing shall be performed as specified in the 
NJDOT Standard Specifications.

2. Areas of pavement removed for field quality control testing shall be 
replaced by the Contractor as follows:
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a. Clean debris from the core area.  Cut all exposed pavement edges 
vertical.

 
b. Apply tack coat to exposed surfaces before installing replacement 

pavement.

c. Fill core area with hot mix surface course mix for the full depth of 
the core.

d. Compact and grade mixture; Seal repaired area with tack coat; 
apply thin layer of sand over tack coat in a manner satisfactory to 
the CONSTRUCTION MANAGER.

END OF SECTION
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SECTION 027540

CONCRETE SIDEWALKS AND DRIVEWAY APRONS

1.1 DESCRIPTION

A. Remove and replace existing concrete sidewalk/driveway aprons at locations as 

required.

   B. Remove and replace additional concrete sidewalk/driveway aprons to be 

designated by the CONSTRUCTION MANAGER prior to construction.

1.2 MATERIALS

   A. Concrete:

  1. Use concrete meeting the requirements of Class "B" concrete as defined in 

the NJDOT Standard Specifications.

  2. Use air-entrained concrete.

   B. Cement aggregates, water and air-entrainment methods and materials:  as 

specified in the NJDOT Standard Specifications.

   C. Joint filler:  Bituminous cellular type, as specified in the NJDOT Standard 

Specifications.

   D. Curing compound:  White or clear pigmented liquid, as specified in the NJDOT 

Standard Specifications.

1.3 CONSTRUCTION

  A. Reference standards included in this Specification section:

  1. New Jersey Department of Transportation Standard Specifications for 

Road and Bridge Construction, 2007, or as currently amended:

     a. Concrete Surface Course

     b. Sidewalks and Driveways

     c. Curing Materials for Concrete

     d. Joint Fillers, Preformed.
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B. Submittals:  CERTIFICATES:  All deliveries of concrete shall be accompanied 

by delivery slips, copies of which shall be provided to the CONSTRUCTION 

MANAGER by the Contractor.

C. Environmental Requirements:

1. Allowable concrete temperatures:

   a. Cold weather:  60 degrees F. when discharged from the mixer.

   b. Hot weather:  Maximum concrete temperature is 80 degrees F.

  2. Do not place concrete during rain, when atmospheric temperature is at or 

below 36 degrees F., or when conditions are otherwise unfavorable as 

determined by the CONSTRUCTION MANAGER.

D. Protection:

1. Protect concrete from pedestrian and vehicular traffic, rain damage and 
vandalism until concrete has been sufficiently cured as determined by the 
CONSTRUCTION MANAGER.

2. Method of protection shall be approved by the CONSTRUCTION 
MANAGER prior to beginning work under this section.

3. Damaged concrete, resulting from improper protection, shall be replaced 
as directed by the CONSTRUCTION MANAGER , at no additional cost 
to the owner.

E. Preparation:

1. Coordinate with CONSTRUCTION MANAGER for marking out of apron 
removal limits.

2. Excavate subgrade and set forms so that finished structure conforms to 
lines and grades shown on Plans, or as directed by the CONSTRUCTION 
MANAGER.

3. Prepare subgrade to provide a firm, even surface.  Place 4" thick DGA 
subbase material and compact.

4. Verify that earthwork is completed to correct line and grade.

5. Verify that forms conform to line, grade and cross section shown on Plans.

6. Check that subgrade is smooth, compacted and free of frost or excessive 
moisture.
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7. Do not commence work until conditions are satisfactory.

F. Performance: Method of apron construction shall conform to the NJDOT 

Standard Specifications paragraph entitled, "Concrete Sidewalks and Driveways," 

except as modified by the Supplemental Requirements below:

1. Construction shall conform to the requirements described in the Statement 

of Work, and shall be in accordance with the Plans.

2. Restorations shall be performed as specified in the section entitled, 

"Cleaning and Restorations."

END OF SECTION
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SECTION 027550

CONCRETE CURB

1.1 DESCRIPTION

A. Install new concrete curb at the locations designated on the Plans.

B. Remove and replace existing concrete curb.

C. This work includes restorations of adjacent paved and unpaved areas.

D. The requirements of this section apply to vertical curb, concrete gutters, monolithic 
curb and gutter, and depressed curb.

1.2 MATERIALS

A. Concrete:

1. For all concrete curb use concrete meeting the requirements of Class "B" 
concrete as specified in the NJDOT Standard Specifications.

     2. Use air-entrained concrete.

     B. Cement aggregates, water and air-entrainment methods and materials for concrete 
curb:  as specified in the NJDOT Standard Specifications.

C. Joint Filler: Bituminous cellular type, as specified in the NJDOT Standard 
Specifications.

D. Curing compound:  White or clear pigmented liquid, as specified in the NJDOT 
Standard Specifications.

1.3 CONSTRUCTION

A. Reference standards included in this Specification Section:

New Jersey Department of Transportation Standard Specifications for Road and 
Bridge Construction, 2007, or as currently amended.

     1. Concrete Surface Course

     2. Curbs

     3. Curing Materials for Concrete
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     4. Joint Filler, Preformed

B. Submittals:

Certificates:  All deliveries of concrete shall be accompanied by delivery slips, 
copies of which shall be provided to CONSTRUCTION MANAGER by the 
Contractor.

C. Environmental requirements:

1. Allowable concrete temperatures:

a. Cold weather:  60 degrees F. (60o F) when discharged from the 
mixer.

b. Hot weather:  Maximum concrete temperature is 80 degrees F. (80 o 
F).

2. Do not place concrete during rain, when atmospheric temperature is at or 
below 36 degrees F. (36o F), or when conditions are otherwise unfavorable 
as determined by the CONSTRUCTION MANAGER.

D. Protection:

1. Protect concrete from pedestrian and vehicular traffic, rain damage and 
vandalism until concrete has been sufficiently cured as determined by the 
CONSTRUCTION MANAGER.

2. Method of protection shall be approved by CONSTRUCTION MANAGER 
prior to beginning work under this section.

3. Damaged concrete, resulting from improper protection, shall be replaced as 
approved by the CONSTRUCTION MANAGER, at no additional cost to 
the owner.

E. Preparation:

1. When encountered, cut existing pavements vertically with a sharp tool on a 
straight line prior to excavating for curb.  Cut shall be made six inches (6") 
beyond the limits of excavation, and maintained straight and neat, or recut 
and dressed as approved by the CONSTRUCTION MANAGER.

2. Excavate subgrade and set forms so that finished curb conforms to required 
lines and grades.

3. Prepare curb subgrade as specified in the NJDOT Standard Specifications.

4. Verify that earthwork is completed to correct line and grade.
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5. Verify that forms conform to proposed line, grade and curb cross section.

6. Check that subgrade is smooth, compacted and free of frost and excessive 
moisture.

7. Do not commence work until conditions are satisfactory.

F. Performance:

Method of curb construction shall conform to the NJDOT Standard Specifications, 
except as otherwise modified by this Specification section:

1. Install 1/2 inch wide expansion joints at equal intervals, not to exceed twenty 
feet (20').  Install additional expansion joints where curb abuts sidewalk or 
other structures.  Fill expansion joints with joint filler, 1/2-inch thick.  Insert 
joint filler 1/4-inch from the top and face of curb.

2. Construct contraction joints midway between expansion joints.

3. Finish concrete surfaces of curb to match existing adjacent curbs.  Curb cross 
section shall match the existing curb.

END OF SECTION
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SECTION 027820

UNIT PAVERS

1.1 DESCRIPTION

A. Provide clay brick or concrete brick and bedding material for sidewalks, driveway 
aprons, handicapped ramps and crosswalks in areas designated on the Plans.

1.2 REFERENCED SECTIONS

A. Section 02721 - Dense Graded Aggregate
B. Section 02782 - Concrete base for Unit Pavers

1.3 PAVERS
A. Concrete Pavers:  shall be 8000 min. psi bricks or pavers as manufactured by Pine 

Hall Brick Company, or equal.
Nominal dimensions shall be 12"x12"x 2" thick.
Color: to be selected by Architect.

1.4 BEDDING MATERIAL

Bedding material for pavers shall be standard mason's sand mixed with Portland       
cement at a ratio of ten (10) parts sand to one (1) part cement on 3” thick concrete pad.

1.5  HANDICAP RAMPS

A. The 2' x 4' sloped area of the ramp shall be "boxed" out and installed 
separately from the surrounding concrete.  The ramp area shall be
constructed as shown on the plans.  Components of the ramp area shall be 
red clay paver inserts, and truncated dome detectable warning strips.

1. The truncated dome detectable warning strip shall be 11 3/4” x 11 3/4” x 
2” thick, as manufactured by Pine Hall Brick Company 2701 Shorefair Dr 
NW, Winston-Salem, NC 27105 or approved equal.  Color shall be 
“Limestone Gray”.  Truncated domes shall be spaced 2-3/8” center to 
center.

1.6 CONSTRUCTION

A. Make sure concrete base material is suitable to accept work of this section.

B. Place bedding material at depths called for on plans. 
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C. Use screed rails to ensure a uniform precompacted depth for the bedding material.  
Lay the bedding material dry and do not compact.

D. Lay the clay brick hand tight in the pattern shown on the plans or to match an 
adjacent existing pattern.  If necessary, make cuts for fractional units with a 
masonry saw or paving stone splitter.  Brick pavers should fit tightly against each 
other and against the end constraints (edge forms, curbing and existing sidewalk) 
to eliminate any lateral movement of the pavers and the sand bedding material.  
Mortar joints shall not be used, except to fill small gaps at adjoining structures.

E. Compact the brick pavers with a vibrating plate tamper making TWO PASSES 
over the pavers. Wet paver joints thoroughly in order to activate cement in 
bedding material.  Spread dry mason's sand over the paver surface, filling in 
joints. Sweep excess sand from the pavers.

F. Clean paver surface completely with water

END OF SECTION
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SECTION 027830

CAST IN PLACE DETECTABLE/TACTILE WARNING SURFACE

PART 1 GENERAL 

1.01 DESCRIPTION 
A. This Section specifies furnishing and installing Cast In Place Detectable Tactile 

Warning Surface Tiles manufactured by Armor Tile, ADA Solutions, Inc., or 
approved equal.

1.02 SUBMITTALS 
A. Product Data: Submit manufacturer’s literature describing products, installation 

procedures and routine maintenance. 
B. Samples for Verification Purposes: Submit two (2) tile samples minimum 6”x6” 

of the kind proposed for use. 
C. Shop drawings are required for products specified showing fabrication details, 

composite structural system, tile surface profile, sound on cane contact 
amplification feature, plans of tile placement including joints, and material to be 
used as well as outlining installation materials and procedure. 

D. Material Test Reports: Submit complete test reports from qualified accredited 
independent testing laboratory’s to qualify that materials proposed for use are in 
compliance with requirements and meet or exceed the properties indicated on the 
specifications. All tests shall be conducted on a Cast In Place Detectable Tactile 
Warning Surface Tile system as certified by a qualified independent testing 
laboratory and be current within a 24 month period. 

E. Maintenance Instructions: Submit copies of manufacturer’s specified installation 
and maintenance practices for each type of Detectable Warning Surface Tile and 
accessory as required. 

1.03 QUALITY ASSURANCE 
A. Provide Cast In Place Detectable Tactile Warning Surface Tiles and accessories as 

produced by a single manufacturer with a minimum of three (3) years experience 
in the manufacturing of Cast In Place Detectable Tactile Warning Surface Tiles. 

B. Americans with Disabilities Act (ADA): Provide Surface Applied Detectable 
Tactile Warning Surface Tiles which comply with the detectable warnings on 
walking surfaces section of the Americans with Disabilities Act (Title III 
Regulations, 28 CFR Part 36 ADA STANDARDS FOR ACCESSIBLE DESIGN, 
Appendix A, Section 4.29.2 DETECTABLE WARNINGS ON WALKING 
SURFACES). 

C. Cast In Place Detectable Tactile Warning Surface Tiles shall incorporate an in-line 
pattern of truncated domes measuring nominal 0.2” height, 0.9” base diameter, and 
0.45” top diameter, spaced center-to-center 2.35” as measured on a diagonal and 
1.67” as measured side by side. For wheelchair safety the field area shall consist of 
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a non-slip surface with a minimum of 40 - 90° raised points 0.045” high, per square 
inch.
1. Cast In Place Detectable Tactile Warning Surface Tiles shall be 24” x 48” 

with a depth of 1-3/8” and embedment flange spacing no greater than 3.1" 
2. Water Absorption of Tile when tested by ASTM D 570-98 not to exceed 

0.05%. 
3. Slip Resistance of Tile when tested by ASTM C 1028-96 the combined Wet 

and Dry Static Co-Efficients of Friction not to be less than 0.80 on top of 
domes and field area. 

4. Compressive Strength of Tile when tested by ASTM D 695-02a not to be 
less than 28,000 psi. 

5. Tensile Strength of Tile when tested by ASTM D 638-03 not to be less than 
19,000 psi. 

6. Flexural Strength of Tile when tested by ASTM D 790-03 not to be less 
than 25,000 psi. 

7. Chemical Stain Resistance of Tile when tested by ASTM D 543-95 (re 
approved 2001) to withstand without discoloration or staining - 10% 
hydrochloric acid, urine, saturated calcium chloride, black stamp pad ink, 
chewing gum, red aerosol paint, 10% ammonium hydroxide, 1% soap 
solution, turpentine, Urea 5%, diesel fuel and motor oil. 

8. Abrasive Wear of Tile when tested by BYK - Gardner Tester ASTM D 
2486-00 with reciprocating linear motion of 37± cycles per minute over a 
10” travel. The abrasive medium, a 40 grit Norton Metallite sand  paper, to 
be fixed and leveled to a holder. The combined mass of the sled, weight and 
wood block is to be 3.2 lb. Average wear depth shall not exceed 0.060 after 
1000 abrasion cycles when measured on the top surface of the dome 
representing the average of three measurement locations per sample. 

9. Resistance to Wear of Unglazed Ceramic Tile by Taber Abrasion per ASTM 
C501-84 (re approved 2002) shall not be less than 500. 

10. Fire Resistance of Tile when tested to ASTM E 84-05 flame spread shall be 
less than 15. 

11. Gardner Impact to Geometry "GE" of the standard when tested by ASTM 
D 5420-04 to have a mean failure energy expressed as a function of 
specimen thickness of not less than 550 in. lbf/in. A failure is noted when a 
crack is visible on either surface or when any brittle splitting is observed on 
the bottom plaque in the specimen. 

12. Accelerated Weathering of Tile when tested by ASTM G 155-05a for 3000 
hours shall exhibit the following result – .E <4.5, as well as no deterioration, 
fading or chalking of surface of tile color No 33538 

13. Accelerated Aging and Freeze Thaw Test of Tile and Adhesive System 
when tested to ASTM D 1037-99 shall show no evidence of cracking, 
delamination, warpage, checking, blistering, color change, loosening of 
tiles or other detrimental defects. 

14. Salt and Spray Performance of Tile when tested to ASTM B 117-03 not to 
show any deterioration or other defects after 200 hours of exposure. 
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15. AASHTO HB-17 single wheel HS20-44 loading “Standard Specifications 
for Highways and Bridges”. The Cast In Place Tile shall be mounted on a 
concrete platform with a ½” airspace at the underside of the tile top plate 
then subjected to the specified maximum load of 10,400 lbs., corresponding 
to an 8000 lb individual wheel load and a 30% impact factor. The tile shall 
exhibit no visible damage at the maximum load of 10,400 lbs. 

16. Embedment flange spacing shall be no greater than 3.1” center to center 
spacing as illustrated on the product Cast In Place drawing. 

1.04 GUARANTEE 
A. Cast In Place Detectable Tactile Warning Surface Tiles shall be guaranteed in 

writing for a period of five (5) years from date of final completion. The guarantee 
includes defective work, breakage, deformation, fading and loosening of tiles. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 
A.  Cast In Place Detectable Tactile Warning Surface Tiles manufactured by Armor Tile, 

ADA Solutions, Inc., or approved equal. 
B.  Color: Armor Tile Safety Red #31350 or approved equal.

PART 3 EXECUTION 

3.01 INSTALLATION 
A. During Cast In Place Detectable Tactile Warning Surface Tile installation 

procedures, ensure adequate safety guidelines are in place and that they are in 
accordance with the applicable industry and government standards. 

B. Prior to placement of the Cast In Place Detectable Tactile Warning Surface Tile 
system, review manufacturer and contract drawings with the Contractor prior to the 
construction and refer any and all discrepancies to the Construction Manager. 

C. The specifications of the structural embedment flange system and related materials 
shall be in strict accordance with the contract documents and the guidelines set by 
their respective manufacturers. Not recommended for asphalt applications. 

D. The physical characteristics of the concrete shall be consistent with the contract 
specifications while maintaining a slump range of 4 - 7 to permit solid placement 
of the Cast In Place Detectable Tactile Warning Surface Tile system. An overly wet 
mix will cause the tile to float. Under these conditions, suitable weights such as 2 
concrete blocks or sandbags (25 lb) shall be placed on each tile. 

E. The concrete pouring and finishing operations require typical mason’s tools, 
however, a 4’ long level with electronic slope readout, 25 lb. weights, and a large 
non-marring rubber mallet are specific to the installation of the Cast In Place 
Detectable Tactile Warning Surface Tile system. A vibrating mechanism such as 
that manufactured by Vibco can be employed, if desired. The vibrating unit should 
be fixed to a soft base such as wood, at least 1 foot square. 
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F. The factory-installed plastic sheeting must remain in place during the entire 
installation process to prevent the splashing of concrete onto the finished surface of 
the tile. 

G. When preparing to set the tile, it is important that no concrete be removed in the 
area to accept the tile. It is imperative that the installation technique eliminates any 
air voids under the tile. Holes in the tile perimeter allow air to escape during the 
installation process. Concrete will flow through the large holes in each embedment 
flange on the underside of the tile. This will lock the tile solidly into the cured 
concrete. 

H. The concrete shall be poured and finished true and smooth to the required 
dimensions and slope prior to the tile placement. Immediately after finishing 
concrete, the electronic level should be used to check that the required slope is 
achieved. The tile shall be placed true and square to the curb edge in accordance 
with the contract drawings. The Cast In Place Detectable Tactile Warning Surface 
Tiles shall be tamped (or vibrated) into the fresh concrete to ensure that the field 
level of the tile is flush to the adjacent concrete surface. The embedment process 
should not be accomplished by stepping on the tile as this may cause uneven setting 
which can result in air voids under the tile surface. The contract drawings indicate 
that the tile field level (base of truncated dome) is flush to adjacent surfaces to 
permit proper water drainage and eliminate tripping hazards between adjacent 
finishes. 

I. In cold weather climates it is recommended that the Cast In Place Detectable Tactile 
Warning Surface Tiles be set deeper such that the top of domes are level to the 
adjacent concrete on the top and sides of ramp and that the base of domes to allow 
water drainage. This installation will reduce the possibility of damage due to snow 
clearing operations. 

J. Immediately after placement, the tile elevation is to be checked to adjacent 
concrete. The elevation and slope should be set consistent with contract drawings 
to permit water drainage to curb as the design dictates. Ensure that the field surface 
of the tile is flush with the surrounding concrete and back of curb so that no ponding 
is possible on the tile at the back side of curb. 

K. While concrete is workable, a 3/8" radius edging tool shall be used to create a 
finished edge of concrete, then a steel trowel shall be used to finish the concrete 
around the tile’s perimeter, flush to the field level of the tile. 

L. During and after the tile installation and the concrete curing stage, it is imperative 
that there is no walking, leaning or external forces placed on the tile that may rock 
the tile causing a void between the underside of tile and concrete. 

M. Following tile placement, review installation tolerances to contract drawings and 
adjust tile before the concrete sets. Two suitable weights of 25 lb each may be 
required to be placed on each tile as necessary to ensure solid contact of the 
underside of tile to concrete. 

N. Following the concrete curing stage, protective plastic wrap is to be removed from 
the tile surface by cutting the plastic with a sharp knife, tight to the concrete/tile 
interface. If concrete bled under the plastic, a soft brass wire brush will clean the 
residue without damage to the tile surface. 



RELIEF FIRE COMPANY-ADDITION & RENOVATION
REGAN YOUNG ENGLAND BUTERA, PC PROJECT #5475B

                                                                      Job No. MHFC 1500 CAST IN PLACE DETECTABLE
                                                                               027830-5                                    TACTILE WARNING SURFACE

O. If desired, individual tiles can be bolted together using ¼ inch or equivalent 
hardware. This can help to ensure that adjacent tiles are flush to each other during 
the installation process. Tape or caulking can be placed on the underside of the 
bolted butt joint to ensure that concrete does not rise up between the tiles during 
installation. Any protective plastic wrap which was peeled back to facilitate bolting 
or cutting, should be replaced and taped to ensure that the tile surface remains free 
of concrete during the installation process. 

P. Tiles can be cut to custom sizes, or to make a radius, using a continuous rim 
diamond blade in a circular saw or mini-grinder. Use of a straightedge to guide the 
cut is advisable where appropriate. 

Q. Any sound-amplifying plates on the underside of the tile, which are dislodged 
during handling or cutting, should be replaced and secured with construction 
adhesive.

3.02 CLEANING, PROTECTING AND MAINTENANCE 
A. Protect tiles against damage during construction period to comply with Tactile Tile 

manufacturer’s specification. 
B. Protect tiles against damage from rolling loads following installation by covering 

with plywood or hardwood. 
C. Clean Tactile Tiles not more than four days prior to date scheduled for inspection 

intended to establish date of substantial completion in each area of project. Clean 
Tactile Tile by method specified by Tactile Tile manufacturer. 

D. Comply with manufacturers maintenance manual for cleaning and maintaining tile 
surface and it is recommended to perform annual inspections for safety and tile 
integrity. 

    

END OF SECTION
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SECTION 028300

VINYL COATED CHAIN LINK FENCE

PART 1. GENERAL

1.1 DESCRIPTION

A. Vinyl coated chain link fencing and accessories.

B. Concrete post footings. 

1.2 RELATED SECTIONS

A. None.

1.3 SUBMITTALS

A. Shop drawings:  Layout of fences and gates with dimensions, details, and finishes 
of components, accessories, and post foundations.

B. Product data:  Manufacturer’s catalog cuts indicating material compliance and 
specified options.

C. Samples:  If requested, samples of materials (e.g., fabric, wires, and accessories).

D. Warranty Information    

PART 2. MATERIALS

2.1 MANUFACTURER

A. Manufacturer:  Master Halco /Anchor Fence, Baltimore, MD Phone (410) 633-
6500 Fax (410) 633-6506.

B. Alternate Manufacturers:

1. Merchant Metals  
2. Ameristar
3. Or, approved equal.

C. Product shall be from a qualified manufacturer having a minimum of five (5) 
years experience manufacturing of zinc galvanized and vinyl coated steel chain 
link fencing. 
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D. Obtain chain link fences and gates, including accessories, fittings, and fastenings, 
from a single source.

2.2 PRODUCT WARRANTY: 15 years on all fence fabric and framing components and 
coatings.

2.3 CHAIN LINK FENCE FABRIC 

A. Fabric: 9 gauge, ASTM F 641, galvanized steel core wire, helically wound and 
woven.

B.  Mesh Sizes: 2” diamond mesh for all fences and gates.

C. Height:  As noted on Drawings.

D. Coating: Vinyl coating per ASTM F 668, Class 2b, 10 mils minimum thickness, 
thermally fused and adhered to steel fabric.   

E. Color:  Black.

2.4 STEEL FENCE FRAMING

A. Steel Pipe - Type I:  ASTM F 1083, standard weight schedule 40; minimum yield 
strength of 25,000 psi; sizes as indicated.  Hot-dipped galvanized with minimum 
average 1.8 oz/ft² of coated surface area.

B. Sizes:

1. End and Corner Post - 4 inch O.D.
2. Line (intermediate) Posts - 2 1/2 inch O.D.
3. Top, Middle and Bottom Rail and Braces - 1 5/8 inch O.D.

C. Frame Coatings: Powder coated per ASTM F1043, 10 mils. min. thickness, 
thermally fused and adhered to steel pipe.

D. Color:  To be selected by Owner.

2.5 CHAIN LINK SWING GATES

A. Gate Frames:  Fabricate chain link swing gates in accordance with ASTM F 900, 
using two inch (2”) square tubular galvanized steel members, weighing 2.60 lb/ft.  
Fusion or stainless steel welded connections forming rigid one-piece unit.

B. Chain Link Gate Fabric:  MATCH FENCE FABRIC.  Install fabric with hook 
bolts and tension bars at all 4 sides.  Attach to gate frame at not more than 15” on 
center.
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C. Hardware materials:  Hot dipped galvanized steel or malleable iron shapes to suit 
gate size.

D. Finish for Gate Frame, Fabric and Hardware:  MATCH FENCING.  

E. Hinges:  Structurally capable of supporting gate leaf and allow opening and 
closing without binding.  Non-lift-off type hinge design shall permit gate to swing 
180° outward.

F. Latch:  Forked type capable of retaining gate in closed position and have 
provision for -padlock.  Latch shall permit operation from either side of gate.

G. Keeper:  Provide keeper for each gate leaf.  Gate keeper shall consist of 
mechanical device for securing free end of gate when in full open position.

H. Double gates:  Provide drop rod to hold inactive leaf.  Provide gate stop pipe to 
engage center drop rod.  Provide locking device and padlock eyes as an integral 
part of latch, requiring one padlock for locking both gate leaves.

I. Gate posts: Steel pipe, standard weight schedule 40; minimum yield strength of 
25,000 psi, size as indicated below.

Gate Leaf Single Width Post Size (Round) Weight

6 ft. or less 2.875 in. 5.79 lb/ft

6 ft. to 12 ft. 4.00 in. 9.11 lb/ft

12 ft. to 19 ft. 6.625 in. 18.97 lb/ft

19 ft. to 23 ft. 8.625 in. 28.55 lb/ft

2.6 ACCESSORIES

A. General: Provide items required to complete fence system.  Galvanize each 
ferrous metal item and finish to match framing.

B. Post caps:  Formed steel alloy weather tight closure cap for tubular posts.  
Provide one cap for each post. 

C. Top rail and brace rail ends:  Pressed steel per ASTM F626, for connection of rail 
and brace to terminal posts.

D. Top rail sleeves:  7” expansion sleeve with spring, allowing for expansion and 
contraction of top rail.

E. Wire ties: 9 gauge galvanized steel wire for attachment of fabric to line posts.  
Double wrap 13 gauge for rails and braces.  Hog ring ties of 12-1/2 gauge for 
attachment of fabric to tension wire.
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F. Brace and tension (stretcher bar) bands:  Pressed steel.  At square post provide 
tension bar clips.

G. Tension wire: Metallic coated steel wire, 7 gauge, 0.177” diameter core wire with 
tensile strength of 75,000 psi.  Finish: SAME AS FENCE FRAME AND 
FABRIC.

H. Tension (stretcher) bars:  One piece lengths equal to 2 inches less than full height 
of fabric with a minimum cross-section of 3/16” x 3/4” or equivalent fiber glass 
rod. Provide tension (stretcher) bars where chain link fabric meets terminal posts.

I. Truss Rods and Tightener:  Steel rods with minimum diameter of 5/16”. Capable 
of withstanding a tension of minimum  2,000 lbs.

J. Nuts and bolts shall be galvanized, not vinyl coated.

2.7 SETTING MATERIALS

A. Concrete:  Minimum 28-day compressive strength of 3500 psi minimum.  

PART 3. CONSTRUCTION

3.1 EXAMINATION

A. Verify areas to receive fencing are completed to final grades and elevations.

B. Ensure property lines and legal boundaries of work are clearly established.

C. Verify areas to assure sufficient space to receive slide gates in open position (gate 
and overhang).

3.2 CHAIN LINK FENCE FRAMING INSTALLATION

A. Install chain link fence in accordance with ASTM F-567 and manufacturer’s 
instructions.

B. Locate terminal post at each fence termination and change in horizontal or vertical 
direction of 30° or more.

C. Space line posts uniformly at the following dimensions:

1. 8 ft. o.c. maximum for 4 ft. to 8 ft. high fence 
2. 10 ft. o.c. maximum for fence greater than 8 ft. in height

D. Concrete set posts:  Drill holes in firm, undisturbed or compacted soil.  Holes 
shall have diameter 4 times greater than outside dimension of post, and depths 
approximately 6” deeper than post bottom.  Excavate deeper as required for 
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adequate support in soft and loose soils, and for posts with heavy lateral loads.  
Set post bottom 36” below surface when in firm, undisturbed soil.  Place concrete 
around posts in a continuous pour.  Trowel finish around post.  Slope to direct 
water away from posts.

E. Drive Anchor posts:  With protective cap, drive post 36” into ground.  Slightly 
below ground level install drive anchor shoe fitting.  Install 2 diagonal drive 
anchors and tighten in the shoe. 

F. Check each post for vertical and top alignment, and maintain in position during 
placement and finishing operations.

G. Bracing:  Install horizontal pipe brace at mid-height for fences 6’ and over, on 
each side of terminal posts.  Firmly attach with fittings.  Install diagonal truss rods 
at these points.  Adjust truss rod, ensuring posts remain plumb.

H. Tension wire:  Provide tension wire at bottom of fabric [and at top, if top rail is 
not specified].   Install tension wire before stretching fabric and attach to each post 
with ties.  Secure tension wire to fabric with 12-1/2 gauge hog rings 24” on center.  

I. Top rail:  Install lengths, 21’.  Connect joints with sleeves for rigid connections 
for expansion/contraction.

J. Center Rails (for fabric height 12’ and over).  Install mid rails between posts with 
fittings and accessories.

K. Bottom Rails:  Install bottom rails between posts with fittings and accessories.

3.3 CHAIN LINK FABRIC INSTALLATION

A. Fabric:  Install fabric on playing field side and attach so that fabric remains in 
tension after pulling force is released.  Leave approximately 2” between finish 
grade and bottom selvage.  Attach fabric with wire ties to line posts at 15” on 
center and to rails, braces, and tension wire at 24” on center.

B. Tension (stretcher) bars:  Pull fabric taut; thread tension bar through fabric and 
attach to terminal posts with bands or clips spaced maximum of 15” on center.

3.4 CHAIN LINK SWING GATE INSTALLATION

A. Gate Posts

1. Install gate posts in accordance with manufacturer’s instructions.
2. Concrete set gate posts:  Drill holes in firm, undisturbed or compacted 

soil. Holes shall have diameter 4 times greater than outside dimension of 
post, and depths approximately 6” deeper than post bottom.  Excavate 
deeper as required for adequate support in soft and loose soils, and for 
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posts with heavy lateral loads.  Set post bottom 36” below surface when in 
firm, undisturbed soil.  Place concrete around posts in a continuous pour.  
Trowel finish around post and slope to direct water away from posts.

3. Gate posts and hardware:  Set keeper, stops, sleeves into concrete.  Check 
each post for vertical and top alignment, and maintain in position during 
placement and finishing operations.

B. Swing Gate

1. Install gates plumb, level, and secure for full opening without interference.
2. Attach hardware by means which will prevent unauthorized removal.
3. Adjust hardware for smooth operation.

C. Location: To be determined by Township.

3.5 ACCESSORIES

A. Tie wires:  Bend ends of wire to minimize hazard to persons and clothing.

B. Fasteners:  Install nuts on side of fence opposite fabric side for added security.

3.6 GROUNDING

A. Chain link fencing shall be grounded as shown on the plans due to the proximity 
of the proposed athletic field lights.

3.7 CLEANING

A. Clean up debris and unused material, and remove from the site.

END OF SECTION
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SECTION 028430

TRAFFIC STRIPES AND MARKINGS

1.1 DESCRIPTION

A. The work of this section shall consist of applying line striping, paint, and glass beads 

on roadway surfaces.

1.2 REFERENCE STANDARDS

A. New Jersey Department of Transportation Standard Specifications for Road and 

Bridge Construction, 2007, or as currently amended.

     1. Traffic Stripes and Markings (Thermoplastic)

     2. Traffic Paint

3. Glass Beads

1.3 MATERIALS

A. Materials shall be as specified in the NJDOT Standard Specifications:

1. Traffic Paint

2. Glass Beads for Reflectorizing Traffic Paint

3. Thermoplastic

1.4 CONSTRUCTION

A. Surface Preparation

1. All dirt, oil, grease, and other foreign material shall be removed from the areas 

upon which the traffic paint or stripes are to be placed.

B. Applying Latex and Alkyd Paint and Beads

1. The paint shall be applied on thoroughly dry surfaces when the surface 

temperature is above 45 degrees F and applied in a wet film thickness of 15 mils 

for latex paint and 11 mils for alkyd paint.
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2. The glass beads shall be applied over the wet paint in a uniform pattern and at the 

rate of 12 pounds per gallon of paint for latex paint and 6 pounds per gallon of 

paint for alkyd paint.  The bead dispensers shall be of a type that mechanically 

and automatically gives such performance.

C. Applying Epoxy Resin and Beads

1. The paint shall be applied on thoroughly dry surfaces when the surface 

temperature is above 50 degrees F and applied in a wet film thickness of 20 mils.

2. The glass beads shall be applied over the wet paint in a uniform pattern and at the 

rate of 12 pounds per gallon of paint.  The bead dispensers shall be of a type that 

mechanically and automatically gives such performance.

D. Applying Thermoplastic (Extruded) and Beads

1. The extruded thermoplastic material shall be applied on thoroughly dry surfaces 

when the surface temperature is above 50 degrees F.  The thermoplastic material 

shall be heated to a temperature between 400 and 425 degrees F and applied in a 

thickness of 90 mils.

2. The glass beads shall be applied over the wet paint in a uniform pattern and at the 

rate of 11 pounds per 100 square feet of thermoplastic material.  The bead 

dispensers shall be of a type that mechanically and automatically gives such 

performance.

C. Opening to Traffic

1. Traffic striping or painting shall be completed and the paint shall be thoroughly 

dry before exposing to traffic.  In cases where line striping is done while 

maintaining traffic, the striping shall be protected by traffic cones spaced 

approximately 100 feet apart until the paint is thoroughly dry.

END OF SECTION
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SECTION 028450

TRAFFIC CONTROL AND SIGNAGE

1.1 DESCRIPTION

A. The work of this section shall consist of providing traffic protection devices, 

informational signs, and traffic directors (trained flaggers) to assure safe flow of 

traffic and protection of pedestrians in the vicinity of the construction site.

1.2 MATERIALS

A. Materials shall consist of signs and other traffic control devices as described in the 

MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND 

HIGHWAYS.

B. Other materials not specifically required on the Plans that shall be immediately 

available to the Contractor for traffic control includes:

1) Traffic Cones

2) Battery operated flashing devices

3) Drums

4) Other as approved by CONSTRUCTION MANAGER upon 

reasonable notice.

1.3 TRAFFIC DIRECTOR QUALIFICATIONS

The contractor shall provide the following personnel:

A. Trained Flaggers.  Trained flaggers shall be in good physical condition, 

including sight and hearing, mentally alert, and shall have a courteous but firm 

manner, neat appearance, and a sense of responsibility for the safety of the public.  

Trained flaggers shall wear an orange or fluorescent orange garment such as a 

shirt, jacket, or vest.  This garment shall be reflectorized for nighttime operations 

with reflective material that shall be orange in color.  When controlling traffic, 

trained flaggers shall be equipped with STOP/SLOW paddles, and shall follow the 

procedures stipulated for flaggers in the MUTCD.

Trained flaggers as specified in this Subsection shall be an approved subcontractor 

or employees of the Contractor.  They shall not be police from any jurisdiction 

working on behalf of the Contractor while in uniform or in any other official 

status.  All trained flaggers shall be formally trained in flagging operations and 

proper use of the STOP/SLOW paddle.  This training may consist of ATSSA 

(American Traffic Safety Services Association), union, or trade association 

training, or training by an individual who has received formal training from a 

recognized program or agency in work zone traffic control.  When requested by 
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the Construction Manager or Township Police, trained flaggers shall demonstrate 

competency. Failure to demonstrate competency shall result in the immediate 

replacement with a competent person.

B. The Contractor shall provide the Construction Manager and the Township Police 

with certificates of training for each flagger on the job site prior to work start, and 

shall have a copy of the certificates available on site.

C. Should the Township Police determine that their presence is necessary to maintain 

traffic control, the Owner will provide for their direct payment.  The Contractor is 
required to provide trained flaggers and maintain proper traffic control. 
Should the Township Police determine that their presence is necessary due to 
the Contractor’s failure to provide trained flaggers and/or maintain proper 
traffic control, any payment due to the Township Police will be deducted from 
monies due to the Contractor under the contract. 

1.4 METHODS OF CONSTRUCTION

A. Before beginning work on any phase of the project, the contractor shall furnish and 

install all warning signals, barricades, lights, flares and other devices necessary to 

protect the public and workmen during that phase of his operations.

B. During the work on this project, the contractor shall provide supplementary traffic 

protection devices, such as traffic cones, flashers and drums.  When lack of any 

required safety devices presents an immediate hazard, the Construction Manager or 

Township Police may order that such devices be provided by the contractor.

C. Trained flaggers shall be provided whenever alternate two-way traffic is maintained 

in a single lane, whenever contractor's operations require closing of a lane or portion 

of a lane on a multiple lane roadway, whenever the contractor's equipment or 

vehicles are entering or leaving active roadways at other than normal street 

intersections, whenever a contractor's operations will be contrary to or cause 

confusion regarding normal traffic control devices (traffic signals, signs, etc.) within 

a work area and whenever else, in the opinion of the Construction Manager or 

Township Police, the contractor's operations cause such hazards as to require the use 

of trained flaggers.

D. Trained flaggers shall be responsible and thoroughly familiar with their 

responsibilities, and while serving as flaggers, shall not be required to perform any 

other duties.  Flaggers shall be provided with an orange or red flag, an orange or 

orange and white traffic safety vest and white or orange hard hat or other appropriate 

head gear.

E. When two-way traffic must be maintained throughout the work area during 

construction, at least two 10' lanes must be maintained for traffic and shall be 
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directed by trained flaggers.

F. Any restriction of traffic at any time shall be subject to the approval of the 

Construction Manager and the Township Police Department.  The contractor shall 

submit a narrative Traffic Control Plan indicating the methods of traffic control 

anticipated.  

G. The contractor shall provide adequate means of access for fire, police and emergency 

vehicles throughout the duration of the project.

H. All roadways must be fully open to the public during contractor non-working hours.

END OF SECTION
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SECTION 029100

TEMPORARY SOIL EROSION AND SEDIMENT CONTROL MEASURES

1.1 DESCRIPTION

A. This work shall consist of temporary measures to control erosion and sediment 
during the life of the contract, as shown on the Plans and/or as directed by the 
Construction Manager in the field.

B. The temporary control provisions contained herein shall be coordinated with the 
permanent improvements (grass, pavement and other restorations) specified 
elsewhere in the contract to the extent practical to assure effective and continuous 
erosion and sediment control throughout the construction and post-construction 
period.

C. The erosion and sediment control measures described herein shall be continued 
until the construction is complete and final restorations installed.

1.2 MATERIALS

A. All materials and methods of construction shall be in accordance with the New 
Jersey State Standards for Soil Erosion and Sediment Control.

1.3 METHODS OF CONSTRUCTION

A. Contractor shall comply with the construction requirements shown on the plan 
entitled, "Soil Erosion Control Notes", which is appended hereto and is a part of 
the Contract Documents.

B. Contractor shall adhere, as closely at practicable, to the construction sequence 
provided on the plan entitled, "Soil Erosion Control Notes".

C. In the event of conflict between these requirements and pollution control laws, 
rules, or regulations of other federal or state or location agencies, the more 
restrictive laws, rules or regulations shall apply.

D. The Contractor will be responsible for maintaining all soil erosion and sediment 
control measures as specified on the Plans.  All temporary measures shall be 
removed by the Contractor as approved by the CONSTRUCTION MANAGER.

END OF SECTION
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SECTION 029220

TOPSOILING

1.1 DESCRIPTION

A. Prepare topsoil subsoil.

B. Prepare topsoil stripped from the site, furnish topsoil required in excess of that 
obtained from stripping of site from approved sources located outside the project 
limits, and place in locations requiring seed.

1.2 MATERIALS

A. Topsoiling:  General requirements for topsoil furnished from within or outside the 
project limits.

1. Containing no stones, lumps, roots or other objects larger than one inch in 
any dimension.

2. Free of broken glass.

3. Acid-Alkaline Range:  pH 5.8 to 6.5.

4. Free of pests, pest larvae, and matter toxic to plants.

5. Maximum soluble salts:  500 ppm

6. Free of viable Bermudagrass, quackgrass, Johnsongrass, nutsedge, poison 
ivy, Canada thistle, and other objectionable grassy or broadleaf weeds.

B. Topsoil furnished from outside project limits:

1. Gradation range:

Sand (2.00mm to 0.050mm) 40 - 80 percent
Silt (0.050mm to 0.005mm) 10 - 30 percent
Clay (0.005mm and smaller) 10 - 30 percent

a. When one-half of the sand content is larger than 0.500mm., the 
maximum sand content shall be seventy-five percent; and 
maximum clay content shall be fifteen percent.

b. Lower limits of silt and clay shall be flexible to extent that soils
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 with minimum combined silt and clay content of twenty percent
shall be satisfactory.  However, if more than one-half of the sand
is larger than 0.500mm., then minimum clay content shall be
fifteen percent, or the minimum combined silt and clay content
shall be twenty-five percent.

2. Organic content:

a. Minimum of 2.75 percent by weight.

b. If necessary, add peat at rate necessary to attain minimum organic 
content.

3. Taken from borrow area acceptable to CONSTRUCTION MANAGER.

C. Soil conditioners:

Peat:

1. Sedge or reed peat:

(a) Consisting of incompletely decomposed plant residues resulting 
from anaerobic activity in water-saturated areas.

(b) Containing no gravel, debris, or toxic compounds.  Average Water 
Content:  Not to exceed sixty-five percent by weight.

(c) pH Value:  Not less than 4.
(d) Not cultivated or aged.
(e) Shredded or resemble texture of cultivated peat.
(f) Minimum organic content:  75% percent by weight.
(g) Inorganic materials:  Consisting only of sand, silt and clay.

2. If required, add peat to topsoil obtained from sources outside project 
limits, at rate necessary to attain minimum organic content of 2.75 percent.

1.3 METHODS OF CONSTRUCTION

A. Submittals:

1. Delivery slips:

a. Accompany all shipments of topsoil with delivery slip showing the 
product weight and name of supplier.

b. Submit delivery slip to CONSTRUCTION MANAGER at end of 
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each working day.

B. Product delivery and storage:

1. Transport topsoil from outside project limits in accordance with General
Conditions, paragraph entitled, "Operations and Storage Areas".

C. Job conditions:

1. Existing conditions:

Perform topsoiling only after preceding work affecting ground surface is
completed.

2. Environmental requirements:

Do not prepare or place frozen or saturated topsoil.

3. Protection:

Protect trees and shrubs to remain as part of final landscaping against 
damage with snow fence or suitable fencing installed at the drip line.  This 
shall be done prior to clearing or grading.  No equipment, vehicles, 
materials shall be allowed within these limits.

D. Preparation:

1. Verify that clearing, earthwork, grading and other preceding work 
affecting ground surface have been completed.

2. Verify that trees, shrubs, and other plants to remain as part of final 
landscaping have been identified.

3. Assure that area to be topsoiled is cleared, shaped, dressed, and
approved by CONSTRUCTION MANAGER.

4. Do not proceed with topsoiling until conditions are satisfactory.

5. Preparation of topsoil subsoil:

a. Shape and dress area to be topsoiled.  This work includes grading 
to required lines and elevations; removal of all stones, clods, lumps 
two inches or larger in any dimension;removal of all wires, cables, 
pieces of concrete, tree roots, and debris or other unsuitable 
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material.

b. Do not proceed with installation of topsoil until this work has been 
approved by the CONSTRUCTION MANAGER.

E. Installation:

1. Place an even layer that will produce a prescribed compacted thickness of 
four inches.

2. If quantity of topsoil obtained from stripping is insufficient for the project 
requirements, provide required topsoil from approved sources located 
outside project limits.

3. Remove stones, lumps, roots, and other objects larger than one inch in any 
dimension from graded topsoil surface.

4. No top soil greater than 2 inches in thickness shall be placed over the root 
zone of any trees or shrubs as part of the final landscaping.

F. Protection:

When directed by CONSTRUCTION MANAGER, erect temporary signs and 
barriers to protect topsoiled areas.

1. Immediately before establishment of ground cover, retopsoil and regrade 
areas which become eroded or otherwise disturbed.

2. Perform all maintenance work in accordance with the Specifications 
without additional compensation.

3. Maintenance period to extend until installation of ground cover.

H. Cleaning:

In addition to cleaning required in General Conditions entitled, "Cleaning Up".

1. Immediately clean spills, soil, and conditioners on paved and finished 
areas.

2. Distribute, stockpile, or haul topsoil in excess of the quantity required for 
the project as approved by the CONSTRUCTION MANAGER.

3. Dispose of protective barricades and warning signs at termination of 
maintenance period.
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END OF SECTION
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SECTION 029240

FERTILIZING AND SEEDING

1.1 DESCRIPTION

Provide lime, fertilizer, Type "A-3" seed mixture, and straw mulch protection for:

1. Restoration of existing grass areas disturbed by Contractor's operations.

2. Stabilization of unpaved areas.

l.2 MATERIALS

A. Seed Mixture:

1. New Jersey Department of Transportation Type "A-3" Seed Mixture :
                                               

               Minimum Minimum       Percent of Total
                Purity, Germination,          Weight of

Kind of Seed PercentPercent Mixture  

Tall Fescue 
         (Rebel or Falcon)    95    80    60

Kentucky Bluegrass
   (Kenblue, South Dakota or Park)

   85    75    10
Chewings Fescue

    (Highlight or Jamestown)
               95                85    20

     Perennial Ryegrass    98    85    10

2. Use clean, dry, new crop seed.  Use certified seed when available.

B. Topsoil:  As specified in Section 029220, "Topsoiling."

C. Ground limestone:

1. Minimum total calcium and magnesium oxides content:  
40 percent (40%).
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2. Physical Properties:

                                                            Total Percent Passing
                   Sieve Size                               Minimum

                   No.   20 100
                   No.   60  80
                   No.  100   60

D. Fertilizer:

1. Use fertilizer having commercial designation of 5-10-5 or any 1-2-1 ratio 
fertilizer.

2. Minimum available nutrients, percent by total weight:

a. 5, Nitrogen    

b. 10, Phosphoric Oxide       

 c. 5, Potash       

3. For fertilizer to be applied with mechanical spreader in dry form, a 
minimum of 75 percent (75%) shall pass a No. 8 sieve, minimum of 75 
percent (75%) shall be retained on a No. 16 sieve, and maximum free 
moisture content shall be 2 percent (2%).

E. Water:  Free of substances harmful to plant growth.

F. Mulch:   As specified in Section 029260, "Mulching."

1.3 METHODS OF CONSTRUCTION

A. Submittals:

1. Certificates:

a. Seed producer's certified analysis of composition, purity, and 
germination of seed mixture, dated within nine (9) months of 
sowing.
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b. Manufacturer's certified chemical analysis of fertilizer 
composition.

c. Manufacturer's certified chemical and physical composition 
analysis of ground limestone.

d. Submit all of the above to CONSTRUCTION MANAGER prior to 
incorporation of materials into project.

2. Delivery slips:  Accompany each delivery of seed, ground limestone,
 and fertilizer with delivery slip showing the product weight.

3. Test reports:

a. Submit results of test report for pH analysis of soil, and when 
ground limestone is required, the total amount of magnesium and 
calcium oxides required.

B. Product delivery, storage and handling:

1. Deliver all materials in accordance with manufacturer's printed 
instructions, and in such manner as to protect from moisture.

2. Store and handle material in accordance with manufacturer's printed 
instructions, and in such manner as to protect from moisture.

C. Job conditions:

1. Existing conditions:  Perform seeding only after preceding work affecting 
ground surface is completed.

2. Environmental requirements:

a. Plant seed on unfrozen soil.  Soil shall be in friable condition at 
time of seeding.

 b. Do not perform seeding when wind exceeds 15 mph.

c. Do not seed between calendar dates from May 15th to August 15th, 
and from October 15th to March 15th, except when weather and 
soil conditions are favorable as determined by CONSTRUCTION 
MANAGER.
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3. Protection:  Restrict foot and vehicular traffic from seeded areas after 
planting to end of the establishment period.

D. Protection (prior to seeding):

1. Check that clearing, soil preparation and preceding work affecting ground 
surface is completed.

2. Verify that soil is unfrozen and within allowable moisture content.

3. Do not start work until conditions are satisfactory.

4. When specified, install bed of topsoil.

5. When soil to be seeded has a pH value of less than 5.8, evenly spread 
ground limestone, which is dry and free flowing, over area to be seeded at 
rate that will change soil pH value to 6.5.  Thoroughly mix limestone into 
upper 3 to 4 inches of soil by discing, harrowing, or other approved 
method.

6. Within limits set forth under materials, select fertilizer for use on the 
project.  Use one selection throughout project.  Apply fertilizer in quantity 
necessary to yield 60 pounds of nitrogen per acre.  Thoroughly mix 
fertilizer into upper 3 to 4 inches of soil by discing, harrowing, or other 
approved method.

7. Water dry soil at least 24 hours prior to seeding to obtain a loose friable 
seed bed.

8. Before applying seed, remove all stones, rocks, lumps, roots, wires, clods, 
and there objects measuring 1 inch or larger in any dimension.

E. Application:

1. Broadcast half of seed with mechanical seeder.

2. Broadcast remaining half of seed at right angles to first seeding pattern, 
using same broadcast method.

3. Apply seed at the following rate:

    Type "A" Seed Mixture:  100 lbs/acre.
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4. Cover seed to depth of 1/8 inch by raking or other method approved by 
CONSTRUCTION MANAGER.

5. Roll seeded area with roller weighing maximum of 150 pounds per foot of 
width.

6. Water seeded area until water penetrates to a depth of 3 to 4 inches.

7. Finished seeded areas shall be smooth, even, and to prescribed lines and 
contour.

F. Protection (after seeding):  

1. Spread straw mulch with a tackifier over all seeded areas larger than one 
square foot.  

 
2. When directed by CONSTRUCTION MANAGER, erect temporary signs 

and barriers to protect seeded areas from pedestrian and vehicular traffic.

G. Lawn establishment:

1. Watering:

a. Keep soil moist during seed germination period.

b. Method of watering shall provide equal distribution and coverage 
to all areas seeded.

c. Contractor shall water area to a depth of 2" once a week until final 
acceptance.

2. Mowing:  Mow unacceptable weedy areas in fertilized and seeded areas as 
directed by CONSTRUCTION MANAGER if, prior to the establishment 
of a satisfactory stand of grass, an excess amount of weed growth becomes 
established.  Now at Contractor's expense.

3. Relime, refertilize and reseed, as directed by the CONSTRUCTION 
MANAGER, all seeded areas which become eroded or otherwise 
disturbed; or which require mowing of weedy areas in order to establish 
acceptable turf.
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4. Relime, refertilize and reseed, as directed by CONSTRUCTION 
MANAGER, spots larger than one square foot not having uniform stand of 
grass practically weed free, and not containing plants in reasonable 
proportion to the various kinds of seed in the grass seed mixture.

5. Perform all lawn establishment work in accordance with the specifications 
without additional compensation.

6. Establishment period to extend until acceptance of project by 
CONSTRUCTION MANAGER.

H. Cleaning:

In addition to cleaning required in Section entitled, "Cleaning and Restorations:"

1. Immediately clean spills on paved and finished surface areas.

2. Remove debris and excess materials from project site.

3. Dispose of protective barricades and warning signs at termination of lawn 
establishment period.

I. Field quality control:

A. Seed mixture:

1. CONSTRUCTION MANAGER reserves the right to have certified 
seed mixtures samples and tested after delivery to the project.  
Contractor shall pay for testing and related costs when materials 
are found not to be in compliance with these specifications.

2. Sampling and testing will be conducted in accordance with New 
Jersey State Seed Law, Chapter 189, P.L. 1948, and with the rules 
and regulations for testing seeds adopted by the Association of 
Official Seed Analysts.

END OF SECTION
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SECTION 029260

MULCHING

1.1 DESCRIPTION

A. Provide hay or straw mulch for seeded areas.

B. Provide binder for hay or straw mulch.

C. Provide erosion control blanket where designated on the Plans and Details.

1.2 MATERIALS

A. Mulch

1. Hay:

a. Use clean timothy, redtop, or native grasses approved by the
CONSTRUCTION MANAGER.

b. Not ground or chopped into short pieces.

2. Salt hay:

a. Use clean salt meadow grasses approved by CONSTRUCTION 
MANAGER.

b. Not ground or chopped into short pieces.

3. Straw:

a. Threshed, unrotted stalks of rye, barley, or wheat; relatively free
from seeds, noxious weeds, and other foreign material.

b. Not ground or chopped into short pieces.

B. Hay and straw mulch binder materials

1. Vegetable based gels:  Materials which can be classified as naturally 
occurring powder based hydrophilic additives formulated to provide gels, 
which when applied under satisfactory curing conditions, will form 
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membraned networks of water insoluble polymers.  Physiologically 
harmless and not having phytotoxic or crop damaging properties.

2. High polymer synthetic plastic emulsion:  Miscible with all normally 
available water when diluted to any proportion.  No longer soluble or 
dispersible in waters after adequate drying, but tacky until grass seed has 
germinated.  Physiologically harmless, and not having any phytotoxic or 
crop damaging properties.

3. Fiber mulch:  Made from wood or plant fibers containing no growth 
inhibiting materials.

C. Erosion Control Blanket

1. Shall be Curlex Excelsior with one-sided netting, as manufacturer by 
American Excelsior Company, Arlington, TX; or approved equal.

2. Blanket materials shall be biodegradable.

1.3 CONSTRUCTION

A. Submittals:

Manufacturer's Literature and Recommendations:

1. Submit manufacturer's descriptive literature and printed application 
instructions for synthetic plastic emulsion, fiber mulch and vegetable 
based gel binders.

2. Submit all of the above for CONSTRUCTION MANAGER'S approval as 
specified in Section 013400, SHOP DRAWINGS, PRODUCT DATA 
AND SAMPLES.

B. Product delivery, storage and handling:

1. Deliver all binder materials in manufacturer's original packaging with all 
tags and labels intact and legible.

2. Store and handle binder materials in accordance with manufacturer's 
instructions.

C. Job conditions:
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1. Existing conditions:  Perform mulching only after preceding related work 
is accepted.

2. Environmental requirements:  Do not apply synthetic plastic emulsion 
binder or vegetable based gel binder during rain or freezing weather.

3. Protection:  Restrict foot and vehicular traffic from mulched areas to end 
of maintenance period.

D. Inspection

Verify that seeding and all other work affecting ground surface have been 
completed.

E. Preparation

Immediately before mulching, relime, refertilize, and reseed areas which have 
become eroded or otherwise disturbed as specified in Section 02924.

F. Installation

1. General

a. Apply hay or straw mulch to seeded areas within seven (7) days of 
seed application.

b. Leave all mulch in place and allow to disintegrate, except remove 
excessive amounts of hay or straw when directed by the 
CONSTRUCTION MANAGER.

2. Hay or straw mulch:  Spread hay or straw uniformly in layer 1 to 1 1/2 
inches thick, loose measurement.

3. Binder for hay or straw mulch:

a. Evenly distribute binder over mulch.

b. Bind mulch in place using one (1) of the following binder 
materials:

(1) Vegetable Base Gels:  Mix with water and apply by 
hydraulic pressure equipment.  Apply in accordance with 
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manufacturer's printed instructions, do not mix less than 40 
pounds of dry material in 750 gallons of water.

(2) High Polymer Synthetic Plastic Emulsion:  Apply by 
hydraulic pressure equipment at rate of 30 gallons of 
undiluted material per acre.  Dilute in water at ratio of 1:15. 
 Apply in accordance with manufacturer's printed 
instructions.

(3) Fiber Mulch:  Mix with water and apply by hydraulic 
equipment.  Apply in accordance with manufacturer's 
printed instructions, except do not use less than 400 pounds 
of dry product per acre.

4. Erosion Control Blanket

a. Shall be installed in accordance with manufacturer's 
recommendations.

G. Mulch maintenance

1. Remulch all areas requiring seeding.

2. Relime, refertilize, reseed and remulch all areas where hay or straw mulch 
is displaced.

3. Perform all mulch maintenance work in accordance with the specifications 
without  additional compensation.

4. Mulch maintenance period to extend until acceptance of project by 
CONSTRUCTION MANAGER.

H. Cleaning

1. Immediately clean spills from approved and finished surface areas.

2. Remove debris and excess materials from project site.

END OF SECTION
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CONTRACTOR’S USE OF APPENDIX AND/OR EXHIBIT DOCUMENTS 350000-1 

SECTION 350000 - CONTRACTOR’S USE OF APPENDIX AND/OR EXHIBIT DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. It shall be expressly understood that the documents and other information provided as part of 
the Appendix and/or Exhibits are to be considered helpful information, are not fact and have not 
been verified by the Owner and the Design Consultant(s) and the Construction Manager. 

B. It is expressly understood and agreed that the Owner, and the Design Consultant(s), and the 
Construction Manager assume no responsibility whatsoever in respect to the sufficiency or 
accuracy of the information, the records thereof or of the interpretations set forth therein or 
made by the Owner, or the Design Consultant(s), or the Construction Manager, in its use thereof 
other than to establish a record of the visible conditions noted at the time the documents were 
produced. 

C. There is no warranty or guaranty either expressed of implied, that the conditions indicated are 
representative of those existing throughout such areas, or any part thereof, or that unlooked-for 
developments may not occur, or that conditions other than or in proportions different from those 
indicated may be encountered. 

D. Contractors may utilize these documents at their own risk and shall be fully responsible for the 
results obtained from the use of these documents. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 350000 
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515 Grove Street 

Suite 1B 
Haddon Heights, NJ 08035 

T: 856-547-0505 
F: 856-547-9174 

 
www.pennoni.com 

 

July 19, 2017 (revised August 28, 2017) 
 
MHFC 1500.02B 
 
Ryan Donnelly, Director of Fire Services 
Mount Holly Fire District No. 1 
PO Box 741 
Mount Holly, 08060 
 
Re: Geotechnical Engineering Services 
 Relief Firehouse Building Addition 

17 Pine Street 
Mount Holly, New Jersey 

 
Dear Mr. Donnelly: 
 
We are pleased to submit our geotechnical engineering report for the proposed building addition to Relief 
Firehouse at 17 Pine Street, Mounty Holly, New Jersey.  Work was initiated in general accordance with the 
scope of work presented in our proposal dated December 1, 2015, and your subsequent authorization to 
proceed. 
 
We trust that the information presented in this report is what you require at this time and we thank you for 
the opportunity to assist you with this project.  If you have any questions, or if you need any further 
assistance with this project, please contact this office at your earliest convenience. 
 
Respectfully yours, 
 
PENNONI ASSOCIATES INC. 
                                    
 
 
 
 
Michal Chomic, EIT                                                                                  Murat Arkan, PE 
Geotechnical Staff Professional                                                             Senior Geotechnical Engineer 
 
 
 
 
David A. Copeland, EIT 
Geotechnical Staff Professional 
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1. EXECUTIVE SUMMARY 
 
Pennoni Associates, Inc. (Pennoni) has completed our geotechnical study for the proposed building addition 
to the Relief Firehouse located at 17 Pine Street, in Mount Holly, New Jersey.   The purpose of our study was 
to conduct a subsurface exploration to identify the site soils and provide recommendations for the 
construction of the proposed building addition.  
 
The project site currently consists of an active paved parking lot and is partially grass covered.  The terrain at 
the project site is relatively level with the existing grades ranging approximately from Elev. 13.0 to Elev. 13.5 
over the proposed building footprint.   
 
The existing two-story masonry building is proposed to be renovated and a two-story building addition with 
truck bays is proposed on the northeast side of the existing Relief Fire Company House.  A comparison of the 
proposed site grading to the existing topography indicates that fills up to 2 ft are proposed to establish the 
finished floor (FF) elevation Elev. 15.1.  Cuts are not anticipated for general site grading.   

 
Five (5) test borings labeled B-1 through B-5 were drilled at the project site. The borings were advanced to 
depths ranging approximately from 30 to 45 ft below the existing grades.   

Based on the results of our field exploration, laboratory testing, engineering analyses, and our experience, 
we conclude that the proposed Firehouse addition can be supported on shallow spread footings founded on 
densified natural soils and/or controlled compacted fill after proper preparation and densification of 
subsoils as described in detail in the following sections of this report.  The footings can be sized using a net 
allowable bearing capacity of 3,000 psf.  The maximum total and differential settlements are expected to be 
approximately 1.25 and 0.5 in., respectively.  Alternatively, consideration may be given to improving the 
subgrades using stone columns.  Stone column elements reinforce the subgrade soils and allow for the 
construction of spread footings.  If stone columns are selected, footings can be designed using a maximum 
bearing pressure up to 4,500 psf.    
 
As an alternative to shallow foundations, consideration can be given to deep foundation system such as 
Helical Pulldown Micropiles (HPM), or CCA treated timber piles.  Ground floor slabs can be constructed on-
grade on densified site soils and/or compacted fill. 
 
The three foundation alternatives are described separately in detail in the following sections of this report.  
We recommend that the foundation system be selected based on detailed cost comparisons after design 
input from the Structural Engineer.  
 
The existing near surface fill soils of Stratum F can be reused in compacted load bearing fills provided that 
any debris/materials are removed during fill placement.  Encountering ground water in shallow excavations 
should be expected.  The existing Fire House Building should be monitored for movement and damage 
during construction of new foundations.   
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2. INTRODUCTION 
 
2.1. LOCATION AND SURFACE FEATURES 
 

The project site is located at 17 Pine Street in Mount Holly, New Jersey and currently consists of the 
existing Relief Fire Company building and spans across Lots 4, 5, 10, 11, 22, and 22.01 of Block 86.  The 
project site is bounded on the north by a densely wooded area and the North Branch Rancocas Creek, 
on the east by a tennis court and athletic fields, on the south by residential housing, and on the west by 
Pine Street.  
 
The groundcover in the area of the proposed addition consists of bituminous pavement on the 
northwest and grass cover elsewhere. The terrain at the project site features a relatively flat 
topography with the existing grades ranging approximately from Elev. 13.5 on the south to Elev. 13.0 
on the north. Underground utilities were observed in the area of the building addition footprint, 
specifically electric, water, and gas lines.        

 
2.2. PROPOSED CONSTRUCTION 

 
The existing two-story masonry building is proposed to be renovated and a two-story, approximately 
7,200 ft2 building addition with truck bays and associated paved drives and parking is proposed on the 
northeast side of the existing Relief Fire Company House. The ground floor slab is proposed to be 
constructed near the elevation of the existing structure at Elev. 15.1.  Maximum column and wall loads 
are anticipated to be on the order of 200 kips and 2.5 kips/ft, respectively.  The structural loading 
information for the addition was provided to us by RYEBREAD Architects. 
 
If the grading and/or structural information changes in the future, Pennoni should evaluate the data 
with respect to the subsurface conditions at the project site in order to refine recommendations 
presented herein, if necessary.   
 

2.3. INFORMATION REFERENCED  
 
To assist with our geotechnical evaluation, we referenced the following information: 
 

• Drawing titled: “Grading Plan”, Drawing No. CM1501, prepared by Pennoni Associates, Inc., 
dated March 21, 2017; and 

• Drawing titled: “Topographic Survey”, Drawing No. V0502, prepared by Pennoni Associates, 
Inc., dated April 25, 2016 (Rev 1 – Added Wall St Parking). 

 
2.4. OBJECTIVES 

 
Our objectives were to assess the subsurface conditions at the project site, evaluate these conditions 
with respect to the proposed development, and present our conclusions and recommendations 
regarding: 
 

• foundation design, including discussion of alternate solutions if applicable, allowable bearing 
capacity and anticipated magnitudes and time rates of total and differential settlements; 
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• design frost depth; 
• feasibility of slab-on-grade; 
• Soil Site Class for “general procedure” seismic analysis; 
• evaluation and determination of the earthwork requirements for use in preparation of the 

building area, including material selection and placement operations; 
• lateral earth pressure design parameters; 
• suitability of on-site material for re-use as fill as part of the site work for the project; 
• ground water conditions with recommendations for waterproofing/hydrostatic design 

requirements including requirements for under-slab drainage; 
• permeability characteristics of the subsoils for use in the design of the proposed stormwater 

management system; 
• removal or treatment of objectionable material;  
• monitoring and/or protection of adjacent structures during construction (as applicable); and 
• quality assurance and field-testing and monitoring during construction. 

 
3. FIELD AND LABORATORY WORK 
 

3.1. FIELD WORK 
 
On May 8, 2017 five (5) Standard Penetration Test (SPT) borings were drilled by CGC Geoservices, LLC, 
at the approximate locations presented on the Test Location Plan LP-1, enclosed in Appendix A.  Boring 
locations were selected and established in the field by Pennoni personnel based on offsets from 
existing site features.  Borings were performed in general accordance with ASTM D1586 and D1587 
methods.   
 
In addition to our test borings, six (6) test pits and three (3) infiltration tests were performed to assist 
the project team with stormwater design.  Test boring and test pit logs are enclosed in Appendix A. 
 
Our M. Arkan, PE directed the field work; our M. Chomic, EIT provided full-time observation of the 
drilling operations. 
 

3.2. LABORATORY WORK 
 

The soil samples collected during our field studies were delivered to our laboratory.  Representative 
samples were selected and tested to determine moisture contents, organic contents, plasticity indices, 
and gradation characteristics of the subsoils.  Laboratory testing results and a list of testing procedures 
are presented in Appendix B. 

 
4. SITE CHARACTERISTICS 
 

4.1. GEOLOGY 
 

The project site is located within the Coastal Plain Physiographic Province of New Jersey, which is 
characterized by relatively loose sedimentary materials.  The Coastal Plain has been eroded down to 
older sediments richer and finer, such as clay and silts.  Available geological data indicate that the site is 
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underlain by the Wenonah Formation.  The Wenonah Formation consists of sand, quartz and mica, 
fine-grained, silty and clayey, massive to thick-bedded, dark-gray to medium-gray; weathers light 
brown to white, extensively bioturbated, very micaceous, locally contains high concentrations of sand-
sized lignitized wood and has large burrows of Ophiomorpha nodosa. Feldspar (5-10 percent) is a minor 
sand constituent.  The Wenonah is gradational into the underlying Marshalltown Formation.  A 
transition zone of several meters is marked by a decrease in mica and an increase in glauconite sand 
into the Marshalltown. Fossil casts are abundant in the Wenonah.  The Marshalltown Formation 
consisting of fine to medium grained, silty and clayey sand, quartz, and glauconite. 
 

4.2. SUBSOILS 
 

Boring B-1 disclosed a 4 in. thick bituminous pavement and stone base layer.  Borings B-3 and B-5 
disclosed a 2 to 3 in. thick topsoil layer.  A miscellaneous fill layer ranging from 3 ft to 9 ft thick was 
disclosed in the borings underlying the surface layer.  The subsoils encountered in the test borings, 
including the fill, have been grouped by us into three (3) principal strata based on their engineering 
properties and our interpretation of their origin. Brief strata descriptions are presented below. 
 

STRATUM    DESCRIPTION 
 

F FILL: Brown fine to medium Sand, varying amounts of cinders, ash, brick, 
gravel, wood, and Silt; very loose to medium dense. 

 
1 SAND: Brown-green to gray-green fine to medium to coarse Sand, varying 

amounts of Gravel and Silt; very loose to medium dense. 
 

2 SILT/SAND: Dark gray to gray-green fine SAND with varying amounts of silt 
and/or SILT with varying amounts of fine Sand (micaceous); loose/soft to 
medium dense/very stiff. 

 
4.3. GROUNDWATER 

 
Observations for groundwater were made during and shortly after the completion of the drilling.  
Evidence of groundwater was observed in the borings at depths varying from 4 ft to 5 ft below the 
existing grades (Elev. 9.5 to Elev. 8.0), respectively.  The North Branch of the Rancocas Creek borders 
the site to the north (approximately 200 ft from the proposed addition).  The depths/elevations of 
groundwater observed generally correspond to the water level in this creek.  Groundwater 
observations are for the times and locations noted and may not be indicative of seasonal, daily and 
tidal fluctuations in groundwater levels.  
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5. ANALYSES AND RECOMMENDATIONS 
 

5.1. SEISMIC SITE CLASS 
 
The borings disclosed subsurface conditions generally described according to the 2015 International 
Building Code (IBC), New Jersey Edition, section 1613.3.2 referencing ASCE 7, Chapter 20 as having a 
soil-profile corresponding to Site Class E – loose soil profile.   

5.2. SOIL PERMEABILITY 
 

To assist the project team with stormwater design, six (6) test pits and three (3) infiltration test were 
performed at locations as presented on the Test Location Plan LP-1, enclosed in Appendix A.  Test pits 
TP-1 and TP-2 were initially excavated during the early conceptual stages of the project.  The design 
team elected not to perform infiltration testing in the vicinity of test pits TP-1 and TP-2 due to relatively 
high ground water table as well as the thickness and composition of the miscellaneous fill layer, as 
described in more detail below.  Alternatively, the design team elected to explore other potentially 
more suitable areas on site.  Therefore, when the project advanced beyond the conceptual stages and 
the basin locations were revised, additional test pits and infiltration testing was performed.  Test pits 
TP-3 through TP-6 were excavated to explore other areas on site and infiltration tests I-1 through I-3 
were performed at selected locations and depths as directed by the design team based on soils 
encountered in the additional test pits.    
 
In general, the test pits disclosed a topsoil layer approximately 3 to 8 in. thick.  The topsoil layer was 
not encountered in test pit TP-2 and it was approximately 24 in. thick in test pit TP-6.  Miscellaneous 
debris/fill layer was encountered in the test pits generally consisting of fine to medium sand with 
varying amounts of silt mixed with cinders, red brick, and asphalt fragments as well as cinder-ash.  The 
underlying subsoils consisted of fine to medium sand with intermittent patches of coarse sand, varying 
amounts of silt, and thin silt layers.  Soil mottling typically indicative of Seasonal High Water Table 
(SHWT) was not observed in the test pits.  The static Ground Water Table (GWT) was encountered in 
the test pits approximately 44 to 68 in. below the existing grades.  We understand that the GWT may 
be affected by daily tidal fluctuations.  Soil test pit logs are attached. Soil test pit logs are enclosed in 
Appendix A. 
 
Table 1, presented below, summarize the in-situ infiltration rates, along with the test and limiting zones 
elevations. 
 

Table 1 – Infiltration Test Results 
 

Infiltration 
Test  

Corresponding 
Test Pit 

Ground 
Surface 

Elev. 
Test 
Elev. 

GWT 
Elev. 

SHWT 
Elev. 

Field 
Infiltration 
Rate (in/hr) 

I-1 TP-3 13.4 9.9 8.4 NE 1.0 
I-2 TP-4 13.4 9.9 8.6 NE 0.125 
I-3 TP-6 13.0 10.0 9.3 NE 1.75 

NE – Not Encountered 
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As indicated in Table 1, in-situ infiltration rates were observed to range approximately from 0.125 to 
1.75 in/hr at the locations tested.   

5.3. EARTHWORK 
 

A comparison of the proposed site grading to the existing topography indicates that fills on the order of 
2 ft are proposed to establish the FFE of Elev. 15.1.  Cuts for general site grading are not anticipated.  
Table 2 summarizes the anticipated fills, along with the depth of strata encountered at each boring 
location that could potentially impact the construction activities. 
 

Table 2 – Proposed Cut/Fill 
 

Boring 
Location 

Ground 
Surface 

Elev. 

Boring 
Depth 

(ft) 

Misc. Fill 
Thickness 

(ft) 

Top of 
Nat. Soil 
(Elev.) 

Proposed 
Cut (-)/Fill 

(ft) 
B-1 13.0 35.0 3.0 10.0 2.0 
B-2 13.5 35.0 4.0 9.5 1.5 
B-3 13.5 30.0 9.0 4.5 1.5 
B-4 13.5 40.0 6.0 7.5 1.5 
B-5 13.5 45.0 4.0 9.5 1.5 

 
Prior to the construction of new fills, foundations, floor slab, and pavements, any topsoil, and 
vegetation must be removed from within the proposed areas of construction.  Existing utilities, if any, 
located within the proposed foundation footprint should be abandoned and relocated outside the 
limits of the new structure.  Any existing utility line abandoned in-place should be grouted or the line 
should be removed and the trench appropriately backfilled. 
 
Relatively clean and granular portions of the fill stratum can be reused in compacted load bearing fills 
provided that unsuitable portions (cinders, ash, wood, etc.) and oversize rubble fragments greater than 
6 in. are carefully separated and removed prior to using these soils for compacted fill.  In Borings B-3 
and B-4, fill stratum containing cinders, brick and wood fragments were encountered to depths ranging 
from approximately 6 to 9 ft below the existing grades.  Predominant silt/clay portions of the fill 
stratum are not recommended for use in load bearing fills.  We suggest those soils, if encountered, 
should be used in non-load bearing fills in landscaped areas.  We recommend that the existing fill for 
reuse be examined and approved at the time of construction by a qualified representative of the 
Geotechnical Engineer.  Any new fill should be selected from suitable borrow sources and be approved 
by the Geotechnical Engineer’s representative well in advance of fill construction. 
 
Exposed subgrades should be proofrolled prior to the placement of new fill in the presence of a 
qualified representative of the Geotechnical Engineer to disclose unstable areas.  During proofrolling, 
any unstable area found should be stabilized by excavating and replacing those soils with suitable 
soil/aggregate that is adequately compacted.  This can be accomplished by properly adjusting the 
moisture content of the subgrade soils and compacting them, or by other methods (placing a geotextile 
and stone layer, etc.).  Due to various loose zones encountered in our test borings, we recommend a 
thorough compaction of the subgrade soils using as many passes as required in each direction of a 
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single smooth drum vibratory compactor or as requested by a qualified representative of the 
Geotechnical Engineer.   

 
Granular fills should be placed in layers not exceeding 10 to 12 in. loose thickness.  This criterion might 
be adjusted by the geotechnical engineer in the field depending on the conditions present at the time 
of construction, on the compaction equipment used, and on the fill material selected.  Fills for support 
of foundations/slabs and pavements should be compacted to at least 98 percent of the laboratory 
determined maximum dry density, ASTM D 698, when small hand operated compaction equipment is 
used and to at least 95 percent of the laboratory determined dry density, ASTM D 1557, when self-
propelled, heavy duty compaction equipment is used. Adjusting the moisture content prior to fill 
placement should be expected, but may not be required.   Fills should extend a minimum of 5 ft beyond 
the exterior edge of a loaded area and have side slopes not steeper than 2 horizontal to 1 vertical.  
 
During the earthwork operations requiring undercutting to remove unsuitable soils and backfilling with 
controlled compacted fill, it may be necessary to lower the ground water by dewatering with sump 
pumps or well points so that backfilling and densification can be performed in the dry. 
 
Specifications should indicate that the percentage of maximum dry density attained in the field is not 
the only criteria to be used for assessing fill compaction.  Observation of the behavior of the fill under 
the loads of construction equipment should also be used.  If the test results indicate that the 
percentage of compaction is being achieved, but the soil mass is moving under the equipment, 
placement of additional fill should not be continued until the movement is stabilized.  Otherwise, 
settlement of the fill may occur.  We recommend that all site preparation and earthwork operations be 
carried out in the full-time presence of a qualified representative of the Geotechnical Engineer. 
 

5.4. FOUNDATIONS 
 

We have carried out detailed engineering analyses to determine the most suitable foundation system 
for the support of the proposed building addition based on the results of our field and laboratory 
investigations and using the structural data we have been provided.  The existing miscellaneous fill 
stratum containing cinders, ash, brick fragments and wood is not suitable as a subgrade beneath 
shallow footing type foundations.  Therefore, we recommend that the existing unsuitable 
miscellaneous fill be removed where encountered and replaced with controlled compacted fill so that 
spread footings may be used.  Because of high ground water level, dewatering with sump pumps or 
well points may be necessary during footing subgrade preparation.  Alternatively, consideration may be 
given to improving the subgrades using stone columns.  Stone column elements reinforce the subgrade 
soils and allow for the construction of spread footings.  If stone columns are selected, footings can be 
designed using a maximum bearing pressure up to 4,500 psf.  Other foundation alternatives for this 
project include deep foundations, i.e., Helical Pulldown Micropiles (HPM), or CCA treated timber piles.  
The selection of one of these alternatives should be based on detailed cost comparisons with design 
input from the Structural Engineer. 
 
These foundation types are discussed in further detail in the following sections.   
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5.4.1. SHALLOW FOUNDATIONS  
 

The proposed building addition can be supported on shallow spread footings founded on the  
densified natural soils or on controlled compacted fill and can be sized using a net allowable 
bearing capacity of 3,000 psf.  Continuous and isolated footings should be at least 2 ft wide and 3 
ft square, respectively, to prevent localized shear failure in soil.  All continuous footings should be 
designed to project at least 6 in. or greater on each side of the walls. 

With the use of the recommended allowable bearing capacity, a satisfactory factor of safety will 
be provided against a shear type failure and total and differential settlements will be within 
tolerable limits.  Specifically, our analyses indicate that the maximum total and differential 
settlements are expected to be approximately 1.25 and 0.5 in., respectively.  These settlements 
are expected to occur relatively rapidly upon load application, i.e. concurrently with construction. 
 
It should be noted that the existing approximately 3 to 9 ft thick fill stratum (Stratum F) containing 
cinders, ash, brick fragments and wood is not suitable as a subgrade under footings.  Therefore, it 
will be necessary to lower the footings onto the natural soils beneath the fill, or, alternatively, the 
existing fill must be removed from the “zone of influence” of the footings and replaced with 
controlled compacted fill, as described under the “Earthwork” section of this report.  The “zone of 
influence” of a footing is defined by lines drawn downward and outward from the lower edges of 
the footing at a slope of 1 horizontal to 1 vertical.  Alternatively, consideration may be given to 
removing the existing fill from the plan area of each footing down to the approved natural soils 
and backfilling the overexcavation with lean concrete so that the footings can be constructed 
directly on the lean concrete base at the plan footing bottom elevations.   

Because the ground water level was encountered in the borings at levels as high as 4 ft below 
grade, and depending on seasonal fluctuations, problems with ground water seepage into the 
footing excavations are anticipated.  In this regard, any water seepage into the footing excavations 
should be removed by pumping from strategically located sumps maintained at least 5 ft below 
the excavation level.  Dewatering by a system of well points may also be used, as necessary, to 
lower the ground water level below the footing bottom elevations so that proper densification can 
be performed in the dry. 

We recommend that all footing subgrades be examined and approved by a qualified 
representative of the Geotechnical Engineer to verify their suitability for the support of the design 
bearing pressure immediately before placing the footing concrete. 

5.4.2. GROUND MODIFICATION 
 
Based on our engineering analyses, consideration may be given to ground modification to improve 
the load carrying capabilities of the subgrade soils.  For the proposed structure, ground 
improvement using stone columns can be considered.  Stone column elements reinforce soils, 
including loose sands, silts, mixed soil layers, uncontrolled fill and soils below the ground water 
table.  The process displaces soil during installation and utilizes vertical applied energy to increase 
strength and stiffness of the surrounding soils and they can be designed to provide total and 
differential settlement control and increase bearing support to meet project requirements. 
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The stone column construction includes the creation of a cavity to full design depth by pushing a 
specially designed equipment using a relatively large static force augmented by dynamic impact 
energy.  Tamper foot diameters vary from 12 to 18 inches and depths normally range from about 
10 to 50 ft, depending on design requirements.  This method eliminates spoils as all penetrated 
soils are displaced laterally.   
 
Ground improvement such as this is typically specified as a performance specification with the 
desired bearing capacity and settlement being indicated.  The final design and/or allowable 
capacities should be determined by a specialty contractor with adequate experience in stone 
column design and construction.  After the installation of stone columns, conventional spread 
footings bearing on these piers can be sized for a composite bearing pressure up to 4,500 psf.  
With the use of this allowable bearing capacity, a satisfactory factor of safety will be provided 
against a shear type failure and the maximum total and differential settlements can be restricted 
to 1.0 and 0.5 in., respectively.   

As mentioned earlier in this report, the project site currently falls under Site Class “E” with 
corresponding “Soil Profile” description as “loose soil” where the Standard Penetration Resistance 
(N) values are generally below 10 blows per ft.  However, after the application of the stone 
column ground improvement technique down to depths of 25 to 30 ft below the proposed ground 
floor slab subgrade level, the “N” values in the weak soil zone are expected to increase well in 
excess of 10 blows per ft.  Thus, considering the subsoil profile down to a depth of 100 ft below 
grade after the stone column installation, the seismic site classification will have been improved to 
Site Class “D” with corresponding “Soil Profile” description as “compact soil”.      
 
Stone columns are design-build systems and installed under trade names such as Vibro Piers by 
Hayward Baker Inc., Geopiers by Geopier Foundation Company, and Controlled Modulus Columns 
(CMC) by Menard, among others. 
 

5.4.3. HELICAL MICROPILES 
 
As an alternative to the shallow foundations, the proposed building addition can also be 
supported by Helical Pulldown Micropiles (HPM).   
 
The HPM is created by constructing a grout column around the shaft of a standard Helical Anchor 
Foundation.  Initially, a helical anchor is installed into the subsoils by applying torque to the 
shaft.  The helical shape of the bearing plate(s) creates a significant downward force that keeps 
the foundation unit advancing into the soil.  After the lead section with the helical plate(s) 
penetrates the soil, a Lead Displacement Plate and Extension are bolted onto the shaft.  Resuming 
torque on the assembled shaft advances the helical plates and pulls the displacement plate 
downward, forcing soil outward to create a cylindrical void space around the shaft.  From a 
reservoir at the surface, a flowable grout consisting of a blend of Type I Portland cement and 
water immediately fills this void space, surrounding the steel shaft.  Additional extensions and 
displacement plates are added until the helical plates reach the competent load-bearing stratum. 
 
In our borings, we found near surface as well as deeper loose and/or soft soils.  The borings 
disclosed loose/soft subsoil conditions to depths up to 40 ft below the existing grades (Elev. -24.5).  
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Therefore, we recommend an HPM with a 5 in. diameter grout column and 8 in., 10 in. and 12 in. 
helices installed to a depth of approximately 35 ft below the existing grade and will develop 
allowable capacities in compression and tension of 14 and 7 tons per unit, respectively.  Batter 
piles, if required, should be designed for a minimum batter, but in no case steeper than 1 
horizontal to 4 vertical.  The helical piles should be spaced a minimum of 3 times the largest helix 
diameter to prevent reduction in capacity due to group effects.  With the use of HPM pile 
foundations as recommended, it is expected that total and differential settlements of the HPM 
foundation system will be negligible.  For corrosion protection purposes, “hot dip galvanized” 
shafts should be used. 
 
Because the recommended allowable pile capacity is less than 40 tons per pile, no static pile load 
tests are necessary.  However, installation torques should be monitored during pile installations 
and compared with the torque values obtained in the design. 
 
Several helical pile manufacturers are available (Chance, Ram Jack, etc.).  However, the installer 
should produce a submittal that is signed and sealed by a registered professional engineer in the 
State of New Jersey, which documents that their proposed HPM system meets the project 
specifications. 
 
The subgrades of all exterior pile caps should be established at least 36 in. below the finish 
exterior grades for frost protection.  We recommend that the installation of all Helical Pulldown 
Micropiles be carried out in the full-time presence of a qualified representative of the 
Geotechnical Engineer. 

 
5.4.4. TIMBER PILES 

 
As an alternate piling scheme, CCA treated timber piles may also be considered in this project.  
Estimated lengths are on the order of 40 ft below the existing grades, i.e., to approx. Elev. -27.  
Allowable pile capacity is on the order of 15 tons/pile.  The minimum pile spacing should be at 
least three pile diameters (3D), center to center. 
 
In addition to the allowable vertical compression capacity, an allowable tension (uplift) capacity of 
8 tons per pile and an allowable lateral load capacity of 1 ton per pile may be used in design.  
Batter piles, if required, should be designed for a minimum batter, but in no case steeper than 1 
horizontal to 4 vertical.   

 
 All piles should be driven within the following maximum tolerances: 

- Location:  4 in. from the location indicated after initial driving, and 6 inches after pile 
driving is completed, 

- Plumb:   Maintain 1 in. in 10 ft from the vertical, or a maximum of 4 inches measured 
when the pile is above ground in leads. 

- Batter Angle:  Maximum 1 in. in 10 ft from required angle, measured when pile is above 
ground in leads. 
 

The installation of the timber piles to develop the recommended pile capacity should be done in 
accordance with a suitable dynamic formula, such as the Engineering News Formula or Wave 
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Equation.  Approved equipment, including a hammer having a rated energy of at least 15,000 ft-
lbs, should be considered to drive the piles.  Prior to installing the production piles, at least six 
drive test piles should be installed over the project site to obtain information regarding the pile 
lengths and the driving characteristics.  The drive test piles can be at product pile locations.  The 
timber piles should conform to ASTM 25-99 and AWPA C3-03 Specifications and should have 
minimum tip and butt diameters of 8 and 12 in., respectively.   

With the use of the timber piles for foundations as recommended above, total settlements are 
expected to be less than one inch.  However, piles in a group will result in densification of the 
bearing sand stratum and larger bearing area at the pile tip level, thus, lowering the stresses that 
will be transmitted by the anticipated column loads onto the founding subsoils, which will result in 
reduced settlements.    

Because the recommended allowable pile capacity is less than 40 tons per pile, no static pile load 
tests are necessary.  However, to verify the axial compressive capacity of the piles, we recommend 
that Pile Driving Analyzer (PDA) be performed during the installation of “drive test piles”, which 
should be monitored continuously by PDA, during initial drive and restrike. 
 
All pile installation, including the drive test piles, should be carried out in the full-time presence of 
a qualified representative of the Geotechnical Engineer who should evaluate and correlate the 
driving data and depth of penetration of each pile with the results of the drive test piles, our static 
analyses, and the boring log data.  The Geotechnical Engineer's representative should ensure that 
the required driving resistance of each pile is attained. 

 
5.5. GROUND FLOOR SLAB 

 
The floor slab can be designed as a slab on grade using a modulus of vertical subgrade reaction (kv) of 
150 pci founded on clean densified portions of the existing Stratum F soils or imported structural fill.  
Prior to construction of the slab on grade, subgrades must be proofrolled and densified according to 
the recommendations presented in the Earthwork section of this report.  The existing fill will be 
suitable as a subgrade under the ground floor slab constructed as a slab-on-grade provided that any 
deleterious wood matter encountered during proofrolling is removed and its surface exposed is 
thoroughly proofrolled using a heavy, self-propelled, vibratory roller.   
 
A 4 to 6 in. thick free-draining granular layer could be placed beneath the slab to provide a uniform 
bearing surface and to aid in the proper curing of the concrete.  The concrete slab on grade should be 
isolated from other structural elements to allow for independent movements or the slab should 
otherwise be designed accordingly.  Due to the relatively high ground water table, we recommend the 
design team considers adequate under-slab drainage and/or waterproofing for extreme precipitation 
events. 

 
5.6. GROUND WATER AND SURFACE WATER MANAGEMENT 

 
Observations for ground water made in each boring indicate that water was encountered 4 to 5 ft 
below existing grades (Elev. 9.5 to Elev. 8.0), respectively.  Static water levels could affect foundation 
and utility installation if they are proposed at depths greater than 3 ft.  The use of sumps and pumps 
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should be expected; well points and/or a sheeting/shoring system comprised of steel interlocking 
sheeting and high capacity pumps may be required to control ground water during foundation and 
utility installation in deeper excavations (>3 ft. deep). 

 
Foundations should be concreted the same day the excavation is made.  Excavations for utilities should 
be backfilled as rapidly as possible after excavation; if the excavation is exposed to precipitation the 
excavation should be protected against water exposure.   

 
During construction surface runoff should be prevented from entering or ponding in excavations by 
creating soil berms or diversion swales along the perimeter, if the excavation will be left open for an 
extended period of time. Where ponding does occur, the water should be removed immediately by 
pumping.  Grades should then be established to prevent further ponding. 
 

5.7. SOIL PARAMETERS 
 
The soil parameters presented below can be used to estimate lateral earth pressures to design below 
grade structures and temporary shoring. If the top of the structure is restrained from movement, 
thereby preventing the mobilization of active soil pressures, the structure should be designed using the 
at-rest pressure (Ko) coefficient. 

Parameter 

Strata 

F 1 Imported 
Granular Fill 

Processed 
Aggregate 

Unit Weight (pcf) 115 120 135 140 
Angle of Internal 
Friction (degrees) 28 32 36 38 

Cohesion (psf) 0 0 0 0 

Friction Factor 0.30 0.42 0.45 0.47 

ka 0.36 0.31 0.26 0.24 

ko 0.53 0.47 0.41 0.38 

kp 2.77 3.25 3.85 4.20 
 
The earth pressure coefficients are based on the assumption of vertical walls, horizontal backfill, no 
surcharges, no wall friction, and a safety factor of 1.0.   A clear distance of 10 ft should be maintained 
during construction, between perimeter walls and stored materials or the wall must be design to resist 
the driving force from the stored materials.  Where sufficient drainage cannot be provided to intercept 
and re-direct seepage and perched water from structures, hydrostatic pressures must also be 
considered in the design. 
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6. RECOMMENDATIONS FOR FURTHER GEOTECHNICAL SERVICES 
 
Our experience with numerous construction projects is that the interests of the project team are best served by 
retaining the Geotechnical Engineer of Record to provide construction observations and testing during 
earthwork and foundation construction operations. To determine if soils, other materials, and ground water 
conditions encountered during construction are similar to those encountered in the test borings, and that they 
have comparable engineering properties or influences on the design of the structure, we recommend that 
Pennoni provide field observation services during excavation; construction of compacted fill; preparation of 
foundation and the foundation subgrades; and construction of foundations.  Pennoni should review 
specifications for earthwork and foundation construction when they are prepared. 
 
7. LIMITATIONS 
 
This work has been done in accordance with our authorized scope of work and in accordance with generally 
accepted professional practice in the fields of geotechnical and foundation engineering.  This warranty is in lieu 
of all other warranties either express or implied.  Our conclusions and recommendations are based on the data 
revealed by the data revealed by this exploration.  We are not responsible for any conclusions or opinions drawn 
from the data included herein, other than those specifically stated, nor are the recommendations presented in 
this report intended for direct use as construction specifications.  This report is intended for use with regard to 
the specific project described herein; any changes in loads, structures, or locations should be brought to our 
attention so that we may determine how they may affect our conclusions.  An attempt has been made to 
provide for normal contingencies but the possibility remains that unexpected conditions may be encountered 
during construction.  If this should occur, or if additional or contradictory data are revealed in the future, we 
should be notified so that modifications to this report can be made, if necessary.  If we do not review relevant 
construction documents and witness the relevant construction operations, then we cannot be responsible for 
any problems that may result from misinterpretation or misunderstanding of this report or failure to comply 
with our recommendations. 
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2" HMA, 2" STONE BASE

FILL: CINDERS and cinder-ash-type DEBRIS,
little F/M Sand, trace Silt

Brown-green F/M SAND, little Silt

Brown-green F/M SAND
GRAVEL lens at 5'
Lenses of gray SILT

Gray-green F/M/C SAND, trace Silt, trace F Gravel

3" lens of brown SILT at 8'
Gray-green M/C SAND, trace Gravel, trace Silt

Dark gray-green F/M SAND, some Silt, trace F
Gravel (Micaceous)

Boring terminated at 35.0 feet.
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30-10-5-4

3-4-3-2
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2-2-3-5

2-4-4-5

3-3-4-7

0.3
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6.0

8.0

13.0

35.0

Trap OK
Water reading at 5'
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DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR CGC Geoservices, LLC

DATE STARTED 5/8/17 COMPLETED 5/8/17

AT END OF DRILLING ---

DURING DRILLING 5.00 / Elev 8.00 ft.

 WATER ENCOUNTERED:

CHECKED BY M. ArkanLOGGED BY M. Chomic

DRILLER / HELPER E. Blemings

GROUND ELEVATION 13 ft. +/-

AFTER DRILLING ---

G
R

A
P

H
IC

L
O

G

NOTES:

--- Not Measured,  Referenced elevation (NAVD88) was estimated from drawing titled "Topographic Survey," Drawing No. V0502, prepared by Pennoni,
dated 4/25/16 (Rev. #1 - added Wall street parking)
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BORING B-1

CLIENT Mount Holly Fire District #1

PROJECT NUMBER MHFC1500

PROJECT NAME Relief Firehouse Addition

PROJECT LOCATION Mt. Holly, NJ

  TEST BORING LOG
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1
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FILL: Brown F/M SAND, little Gravel and Silt

FILL: Red BRICK

Gray F SAND, little to some Silt

Gray M/F/C SAND, trace Silt, trace F Gravel

Gray-green F SAND, little to and Silt (Micaceous)

Gray-green SILT, some to and F Sand
(Micaceous)

Gray F SAND, some Silt (Micaceous)

Boring terminated at 35.0 feet.

11.5

9.5

6.5

0.5

-4.5

-14.5

-21.5

12-6-5-4

5-3-5-7

8-3-2-2

2-4-5-7
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Wood at 2'

Water reading at 4'
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DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR CGC Geoservices, LLC

DATE STARTED 5/8/17 COMPLETED 5/8/17

AT END OF DRILLING ---

DURING DRILLING 4.50 / Elev 9.00 ft.

 WATER ENCOUNTERED:

CHECKED BY M. ArkanLOGGED BY M. Chomic

DRILLER / HELPER E. Blemings

GROUND ELEVATION 13.5 ft. +/-

AFTER DRILLING ---

G
R

A
P

H
IC

L
O

G

NOTES:

--- Not Measured,  Referenced elevation (NAVD88) was estimated from drawing titled "Topographic Survey," Drawing No. V0502, prepared by Pennoni,
dated 4/25/16 (Rev. #1 - added Wall street parking)
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BORING B-2

CLIENT Mount Holly Fire District #1

PROJECT NUMBER MHFC1500

PROJECT NAME Relief Firehouse Addition

PROJECT LOCATION Mt. Holly, NJ

  TEST BORING LOG
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2" TOPSOIL

FILL: Brown F/M SAND, Silt lenses, Cinders,
Cinder-ash, Brick, Gravel, Wood

FILL: Black F SAND, Cinders

FILL: RED BRICK

Gray F SAND, some Silt

Dark gray SILT, little to and F Sand (Micaceous)

Dark gray SILT, little to and F Sand (Micaceous)
Intermittent Wood Fragments

Boring terminated at 30.0 feet.
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7.5

5.5

4.5

0.5

-4.5

-16.5

5-5-6-4

8-6-5-9
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1-1-1-1
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REC=100%
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8.0

9.0

13.0
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Water reading at 4'

Oil sheen
Trap OK

Installed new trap
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DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR CGC Geoservices, LLC

DATE STARTED 5/8/17 COMPLETED 5/8/17

AT END OF DRILLING ---

DURING DRILLING 4.00 / Elev 9.50 ft.

 WATER ENCOUNTERED:

CHECKED BY M. ArkanLOGGED BY M. Chomic

DRILLER / HELPER E. Blemings

GROUND ELEVATION 13.5 ft. +/-

AFTER DRILLING ---

G
R

A
P

H
IC

L
O

G

NOTES:

--- Not Measured,  Referenced elevation (NAVD88) was estimated from drawing titled "Topographic Survey," Drawing No. V0502, prepared by Pennoni,
dated 4/25/16 (Rev. #1 - added Wall street parking)
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BORING B-3

CLIENT Mount Holly Fire District #1

PROJECT NUMBER MHFC1500

PROJECT NAME Relief Firehouse Addition

PROJECT LOCATION Mt. Holly, NJ

  TEST BORING LOG
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FILL: Brown F/M SAND, some Cinders, little Silt

FILL: Brown F/M SAND, little Silt

FILL: Dark gray F/M SAND, little Gravel, trace Silt

Brown-green F/M/C SAND, little Gravel, trace Silt

Orange-brown F/M/C SAND, some Gravel, trace
Silt

Dark gray F SAND, little Silt (Micaceous)

Dark gray F SAND and SILT (Micaceous)

Dark gray F SAND, some to and Silt (Micaceous)

11.5

9.5

7.5

5.5

3.5

0.5

-14.5

3-3-8-2
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1-1-1-1
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DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR CGC Geoservices, LLC

DATE STARTED 5/8/17 COMPLETED 5/8/17

AT END OF DRILLING ---

DURING DRILLING 4.50 / Elev 9.00 ft.

 WATER ENCOUNTERED:

CHECKED BY M. ArkanLOGGED BY M. Chomic

DRILLER / HELPER E. Blemings

GROUND ELEVATION 13.5 ft. +/-

AFTER DRILLING ---

G
R

A
P

H
IC

L
O

G

NOTES:

--- Not Measured,  Referenced elevation (NAVD88) was estimated from drawing titled "Topographic Survey," Drawing No. V0502, prepared by Pennoni,
dated 4/25/16 (Rev. #1 - added Wall street parking)

(Continued Next Page)
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BORING B-4

CLIENT Mount Holly Fire District #1

PROJECT NUMBER MHFC1500

PROJECT NAME Relief Firehouse Addition

PROJECT LOCATION Mt. Holly, NJ

  TEST BORING LOG



S-11 24

Dark gray F SAND, some to and Silt (Micaceous)
(continued)

Boring terminated at 40.0 feet.
-26.5

3-4-6-7
40.0

2

G
R

A
P

H
IC

L
O

G

NOTES:

--- Not Measured,  Referenced elevation (NAVD88) was estimated from drawing titled "Topographic Survey," Drawing No. V0502, prepared by Pennoni,
dated 4/25/16 (Rev. #1 - added Wall street parking)
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BORING B-4

CLIENT Mount Holly Fire District #1

PROJECT NUMBER MHFC1500

PROJECT NAME Relief Firehouse Addition

PROJECT LOCATION Mt. Holly, NJ

  TEST BORING LOG



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

5

8

18

19

21

17

24

24

16

24

19

3" TOPSOIL

FILL: Light brown F/M SAND, little Gravel, trace
Silt

FILLL: Dark brown-gray F SAND, little Silt

FILL: CINDERS and CINDER ASH

Brown-green M/F SAND, trace Silt

Gray-green F/M SAND, little Silt

Gray-green F SAND, some Silt
Intermittent lenses of SILT (Micaceous)

Dark gray-green SILT
Intermittent lenses of F Sand (Micaceous)

Dark gray-green F SAND, some to and Silt
(Micaceous)

13.2

11.5

10.5

9.5

5.5

3.5

-4.5

-14.5

5-4-5-4

4-2-2-2

2-2-2-2

4-6-8-9

2-2-3-3

2-2-3-3

2-3-3-3

2-3-3-4

3-5-4-4

3-4-4-4

3-3-5-5

0.3

2.0

3.0

4.0

8.0

10.0

18.0

28.0

Water reading at 5'

T

F

1

2

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR CGC Geoservices, LLC

DATE STARTED 5/8/17 COMPLETED 5/8/17

AT END OF DRILLING ---

DURING DRILLING 5.00 / Elev 8.50 ft.

 WATER ENCOUNTERED:

CHECKED BY M. ArkanLOGGED BY M. Chomic

DRILLER / HELPER E. Blemings

GROUND ELEVATION 13.5 ft. +/-

AFTER DRILLING ---

G
R

A
P

H
IC

L
O

G

NOTES:

--- Not Measured,  Referenced elevation (NAVD88) was estimated from drawing titled "Topographic Survey," Drawing No. V0502, prepared by Pennoni,
dated 4/25/16 (Rev. #1 - added Wall street parking)

(Continued Next Page)
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BORING B-5

CLIENT Mount Holly Fire District #1

PROJECT NUMBER MHFC1500

PROJECT NAME Relief Firehouse Addition

PROJECT LOCATION Mt. Holly, NJ

  TEST BORING LOG



S-12

S-13

24

22

Dark gray-green F SAND, some to and Silt
(Micaceous) (continued)

Dark gray-green SILT and F SAND (Micaceous)

Dark green-gray F SAND, some Silt (Micaceous)

Boring terminated at 45.0 feet.

-24.5

-29.5

-31.5

3-3-5-5

7-12-14-21

38.0

43.0

45.0

2

G
R

A
P

H
IC

L
O

G

NOTES:

--- Not Measured,  Referenced elevation (NAVD88) was estimated from drawing titled "Topographic Survey," Drawing No. V0502, prepared by Pennoni,
dated 4/25/16 (Rev. #1 - added Wall street parking)
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BORING B-5

CLIENT Mount Holly Fire District #1

PROJECT NUMBER MHFC1500

PROJECT NAME Relief Firehouse Addition

PROJECT LOCATION Mt. Holly, NJ

  TEST BORING LOG



0

2

4

6

8

10

12

FILL: Gravel and fine to medium Sand, trace silt
FILL: Brown fine to medium Sand, little silt, red brick & cinder

fragments, asphalt fragments, cinder ash-like debris

FILL: Dark gray fine to medium Sand, trace silt, coal-like debris,
cinder ash-like debris, red brick fragments, intermittent patches of

green fine to medium sand

5
2.5Y5/2 - Grayish brown fine to medium sand, trace to little silt,

intermittent patches of coarse sand

faint hydrocarbon
odor

GWT = 68"
SHWT = Not
Encountered

TEST PIT LOG
Test Pit No.: TP-1

PROJECT

Relief Firehouse Addition

PROJECT NO.

MHFC1500
LOCATION

Mt. Holly, NJ

DATE

4/15/2016
EXCAVATOR/OPERATOR

McIntire Excavating

ELEV.

+/- 12.0 (NAVD88)
EXCAVATION METHOD

backhoe

RECORDED BY

M.Chomic
DEPTH TO - Water: 5.7 ft When checked: Caving:

Notes: Referenced elevation was estimated from drawing titled "Concept Plan", Drawing No.
CM0401, prepared by Pennoni Associates, Inc., dated March 18, 2016.

ELEVATION/

DEPTH
STRATUM
GRAPHIC

SOIL SYMBOLS
AND SAMPLERS

SAMPLE
NUMBER DESCRIPTION

REMARKS



0

2

4

6

8

10

12

TOPSOIL: 10YR3/3 - Dark brown silt loam, very fine to fine root
matter common dominant

0.5
FILL: Dark gray fine to medium sand, trace silt, cinder fragments,
cinder ash-like debris, red brick fragments, boulder (1ft diameter)

5
2.5Y4/2 - Dark grayish brown fine to medium sand, little silt GWT = 68"

SHWT = Not
Encountered

TEST PIT LOG
Test Pit No.: TP-2

PROJECT

Relief Firehouse Addition

PROJECT NO.

MHFC1500
LOCATION

Mt. Holly, NJ

DATE

4/15/2016
EXCAVATOR/OPERATOR

McIntire Excavating

ELEV.

+/- 12.0 (NAVD88)
EXCAVATION METHOD

backhoe

RECORDED BY

M.Chomic
DEPTH TO - Water: 5.7 ft When checked: Caving:

Notes: Referenced elevation was estimated from drawing titled "Concept Plan", Drawing No.
CM0401, prepared by Pennoni Associates, Inc., dated March 18, 2016.

ELEVATION/

DEPTH
STRATUM
GRAPHIC

SOIL SYMBOLS
AND SAMPLERS

SAMPLE
NUMBER DESCRIPTION

REMARKS



0

2

4

6

8

10

12

TOPSOIL: 10YR3/2 - Very dark grayish brown sandy loam, some
gravel, very fine root matter

0.25
FILL: Yellowish brown fine to medium sand, some silt,

intermittent decomposed wood, some brick & ash

3
10YR5/8 - Yellowish brown fine to medium sand, trace to little

silt
4

10YR5/1 - Gray silt, trace fine sand & fine organic matter

5
10YR5/1 - Gray fine to medium to coarse sand, little gravel, trace

silt

GWT = 60"
SHWT = Not
Encountered

TEST PIT LOG
Test Pit No.: TP-3

PROJECT

Relief Firehouse Addition

PROJECT NO.

MHFC1500
LOCATION

Mt. Holly, NJ

DATE

5/10/2017
EXCAVATOR/OPERATOR

Anthony's Backhoe Service, LLC

ELEV.

+/- 13.4 (NAVD88)
EXCAVATION METHOD

backhoe

RECORDED BY

M.Chomic
DEPTH TO - Water: 5.0 ft When checked: Caving:

Notes: Referenced elevation was estimated from drawing titled "Grading Plan", Drawing No.
CM1501, prepared by Pennoni Associates, Inc., dated March 21, 2017.

ELEVATION/

DEPTH
STRATUM
GRAPHIC

SOIL SYMBOLS
AND SAMPLERS

SAMPLE
NUMBER DESCRIPTION

REMARKS



0

2

4

6

8

10

12

TOPSOIL: 10YR3/2 - Very dark grayish brown sandy loam, some
gravel & miscellaneous debris, very fine root matter

0.66
FILL: Dark brown fine to medium sand, trace to little silt, some

miscellaneous debris

FILL: Brown yellowish fine sand, little silt

FILL: Cinders, cinder-ash, brick, miscellaneous debris

3.75
10YR5/1 - Gray silt, trace fine sand & fine organic matter

5
10YR5/1 - Gray fine to medium to coarse sand, little gravel, trace

silt

GWT = 58"
SHWT = Not
Encountered

TEST PIT LOG
Test Pit No.: TP-4

PROJECT

Relief Firehouse Addition

PROJECT NO.

MHFC1500
LOCATION

Mt. Holly, NJ

DATE

5/10/2017
EXCAVATOR/OPERATOR

Anthony's Backhoe Service, LLC

ELEV.

+/- 13.4 (NAVD88)
EXCAVATION METHOD

backhoe

RECORDED BY

M.Chomic
DEPTH TO - Water: 4.8 ft When checked: Caving:

Notes: Referenced elevation was estimated from drawing titled "Grading Plan", Drawing No.
CM1501, prepared by Pennoni Associates, Inc., dated March 21, 2017.

ELEVATION/

DEPTH
STRATUM
GRAPHIC

SOIL SYMBOLS
AND SAMPLERS

SAMPLE
NUMBER DESCRIPTION

REMARKS



0

2

4

6

8

10

12

TOPSOIL: 10YR3/2 - Very dark grayish brown sandy loam, very
fine root matter

0.5
FILL: Miscellaneous construction debris - brick, two metal tanks,

metal debris, cinders
apparent 2" concrete basement floor at 3 ft

3
10YR5/1 - Gray fine to medium sand, little silt

10YR5/8 - Yellowish brown fine to medium sand, little silt GWT = 53"
SHWT = Not
Encountered

TEST PIT LOG
Test Pit No.: TP-5

PROJECT

Relief Firehouse Addition

PROJECT NO.

MHFC1500
LOCATION

Mt. Holly, NJ

DATE

5/10/2017
EXCAVATOR/OPERATOR

Anthony's Backhoe Service, LLC

ELEV.

+/- 13.3 (NAVD88)
EXCAVATION METHOD

backhoe

RECORDED BY

M.Chomic
DEPTH TO - Water: 4.4 ft When checked: Caving:

Notes: Referenced elevation was estimated from drawing titled "Grading Plan", Drawing No.
CM1501, prepared by Pennoni Associates, Inc., dated March 21, 2017.

ELEVATION/

DEPTH
STRATUM
GRAPHIC

SOIL SYMBOLS
AND SAMPLERS

SAMPLE
NUMBER DESCRIPTION

REMARKS



0

2

4

6

8

10

12

TOPSOIL: 10YR4/2 - Dark grayish brown sandy loam,  very fine
to coarse root matter

2
10YR5/8 - Yellowish brown fine to medium sand, little silt GWT = 44"

SHWT = Not
Encountered

TEST PIT LOG
Test Pit No.: TP-6

PROJECT

Relief Firehouse Addition

PROJECT NO.

MHFC1500
LOCATION

Mt. Holly, NJ

DATE

5/10/2017
EXCAVATOR/OPERATOR

Anthony's Backhoe Service, LLC

ELEV.

+/- 13.0 (NAVD88)
EXCAVATION METHOD

backhoe

RECORDED BY

M.Chomic
DEPTH TO - Water: 4.4 ft When checked: Caving:

Notes: Referenced elevation was estimated from drawing titled "Grading Plan", Drawing No.
CM1501, prepared by Pennoni Associates, Inc., dated March 21, 2017.

ELEVATION/

DEPTH
STRATUM
GRAPHIC

SOIL SYMBOLS
AND SAMPLERS

SAMPLE
NUMBER DESCRIPTION

REMARKS



MHFC 1500.02B August 28, 2017  Relief Fire Company Building Addition 
Mount Holly Fire District #1                           Mount Holly, NJ 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B - Laboratory Data 
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PENNONI ASSOCIATES INC.
Client:
Project:

Project No.: Figure

MOUNT HOLLY FIRE DISTRICT #1
RELIEF FIRE HOUSE ADDITION

MHFC1500.02 S-1

SYMBOL SOURCE SAMPLE DEPTH Material Description USCSNO. (ft.)

MATERIAL DATA

PE
R

C
EN

T 
FI

N
ER

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

6 
in

.

3 
in

.

2 
in

.

1½
 in

.

1 
in

.

¾
 in

.

½
 in

.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

Particle Size Distribution Report

B-1 S-4 6-8 F/M/C SAND, TRACE SILT, TRACE F GRAVEL SP

B-1 S-6 13-15 F/M SAND, SOME SILT, TRACE F GRAVEL SM

B-2 S-5 8-10 M/F/C SAND, TRACE SILT, TRACE F GRAVEL SP

B-2 S-10 33-35 F SAND, SOME SILT SM

B-3 S-6 10-12 F SAND, SOME SILT SM



PENNONI ASSOCIATES INC.
Client:
Project:

Project No.: Figure

MOUNT HOLLY FIRE DISTRICT #1
RELIEF FIRE HOUSE ADDITION

MHFC1500.02 S-2

SYMBOL SOURCE SAMPLE DEPTH Material Description USCSNO. (ft.)

MATERIAL DATA

PE
R

C
EN

T 
FI

N
ER

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

6 
in

.

3 
in

.

2 
in

.

1½
 in

.

1 
in

.

¾
 in

.

½
 in

.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

Particle Size Distribution Report

B-4 S-7 18-20 F SAND AND SILT SM

B-5 S-3 4-6 M/F SAND, TRACE SILT SP

B-5 S-13 43-45 F SAND, SOME SILT SM





MHFC 1500.02B August 28, 2017  Relief Fire Company Building Addition 
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APPENDIX C – Standard Symbols 
 

 
 
 
 
 
 
 
 
 
 
 

  



STANDARD SYMBOLS 
�
�
%� :LGWK�RI�IRRWLQJ�
�
F� FRKHVLRQ�
�
FY� FRHIILFLHQW�RI�FRQVROLGDWLRQ�
�
&F� FRPSUHVVLRQ�LQGH[�
�
&� FRHIILFLHQW�RI�VHFRQGDU\�FRPSUHVVLRQ�
�
&�� VZHOOLQJ�LQGH[�
�
&X� XQLIRUPLW\�FRHIILFLHQW��'���'����

�
&%5� &DOLIRUQLD�%HDULQJ�5DWLR�
�
'I� GHSWK�RI�IRXQGDWLRQ�
�
'S� GLDPHWHU�RI�JUDLQ�FRUUHVSRQGLQJ�WR�

SHUFHQWDJH�S�RQ�JUDLQ�VL]H�FXUYH�
�
'��� HIIHFWLYH�JUDLQ�VL]H�
�
(� PRGXOXV�RI�OLQHDU�GHIRUPDWLRQ��
�
(V���������<RXQJ¶V�0RGXOXV�
�
H� YRLG�UDWLR�
�
)V� IDFWRU�RI�VDIHW\�
�
*� VSHFLILF�JUDYLW\�
�
K� K\GUDXOLF�KHDG�
�
+� VWUDWXP�WKLFNQHVV�
�
L� K\GUDXOLF�JUDGLHQW�
�
,/� OLTXLGLW\�LQGH[�
�
,3� SODVWLFLW\�LQGH[�
�
N� FRHIILFLHQW�RI�SHUPHDELOLW\�
�
NK� FRHIILFLHQW�RI�KRUL]RQWDO�VXEJUDGH��
� UHDFWLRQ�
�
NY� FRHIILFLHQW�RI�YHUWLFDO�VXEJUDGH�������������������������������

UHDFWLRQ�
�
O� OHQJWK�RI�IRRWLQJ�
�
Q� SRURVLW\�

3� GHYLDWRU�VWUHVV�
�
3F� HVWLPDWHG�SUREDEOH�SUHFRQVROLGDWLRQ�

SUHVVXUH�
� �
3R� H[LVWLQJ�RYHUEXUGHQ�SUHVVXUH��
�
TD�� DOORZDEOH�VRLO�EHDULQJ�SUHVVXUH��
�
4� WULD[LDO�FRPSUHVVLRQ�WHVW�XQFRQVROLGDWHG�

DQG�XQGUDLQHG�
�
4F� WULD[LDO�FRPSUHVVLRQ�WHVW�FRQVROLGDWHG�

DQG�XQGUDLQHG�
� �

6� WULD[LDO�FRPSUHVVLRQ�WHVW�FRQVROLGDWHG�
DQG�GUDLQHG�

�
6U� GHJUHH�RI�VDWXUDWLRQ�

� SRUH�ZDWHU�SUHVVXUH�

8� GHJUHH�RI�FRQVROLGDWLRQ�

8F� XQFRQILQHG�FRPSUHVVLRQ�WHVW�

ZI� PRLVWXUH�FRQWHQW�DW�HQG�RI�WHVW�

ZO� OLTXLG�OLPLW�

ZQ� QDWXUDO�PRLVWXUH�FRQWHQW�

ZS� SODVWLF�OLPLW�

� XQLW�ZHLJKW�

G� GU\�XQLW�ZHLJKW�

E� VXEPHUJHG�XQLW�ZHLJKW�

� XQLW�OLQHDU�VWUDLQ�

I� XQLW�OLQHDU�VWUDLQ�DW�IDLOXUH�

� QRUPDO�VWUHVV�

�� PDMRU�SULQFLSDO�VWUHVV�

3� PLQRU�SULQFLSDO�VWUHVV� �

� VKHDU�VWUHVV�

DQJOH�RI�LQWHUQDO�IULFWLRQ�

ND� FRHIILFLHQW�RI�DFWLYH�SUHVVXUH�

NS� FRHIILFLHQW�RI�SDVVLYH�SUHVVXUH�

IULFWLRQ�DQJOH�

WDQ�  � IULFWLRQ�IDFWRU�
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APPENDIX D – Important Information  
About This Geotechnical Engineering Report 

(Published by GBA) 
 



Geotechnical-Engineering Report

*HRWHFKQLFDO�6HUYLFHV�$UH�3HUIRUPHG�IRU�
6SHFLILF�3XUSRVHV��3HUVRQV��DQG�3URMHFWV
Geotechnical engineers structure their services to meet the 
speci!c needs of their clients. A geotechnical-engineering 
study conducted for a civil engineer may not ful!ll the needs of 
a constructor  — a construction contractor — or even another 
civil engineer. Because each geotechnical- engineering study 
is unique, each geotechnical-engineering report is unique, 
prepared solely for the client. No one except you should rely on 
this geotechnical-engineering report without !rst conferring 
with the geotechnical engineer who prepared it. And no one 
 — not even you — should apply this report for any purpose or 
project except the one originally contemplated.

5HDG�WKH�)XOO�5HSRUW
Serious problems have occurred because those relying on  
a geotechnical-engineering report did not read it all. Do  
not rely on an executive summary. Do not read selected 
elements only.

*HRWHFKQLFDO�(QJLQHHUV�%DVH�(DFK�5HSRUW�RQ��
D�8QLTXH�6HW�RI�3URMHFW�6SHFLILF�)DFWRUV
Geotechnical engineers consider many unique, project-speci!c 
factors when establishing the scope of a study. Typical factors 
include: the client’s goals, objectives, and risk-management 
preferences; the general nature of the structure involved, its 
size, and con!guration; the location of the structure on the 
site; and other planned or existing site improvements, such as 
access roads, parking lots, and underground utilities. Unless 
the geotechnical engineer who conducted the study speci!cally 
indicates otherwise, do not rely on a geotechnical-engineering 
report that was:
• not prepared for you;
• not prepared for your project;
• not prepared for the speci!c site explored; or
• completed before important project changes were made.

Typical changes that can erode the reliability of an existing 
geotechnical-engineering report include those that a"ect: 
• the function of the proposed structure, as when it’s changed 

from a parking garage to an o#ce building, or from a light-
industrial plant to a refrigerated warehouse;

• the elevation, con!guration, location, orientation, or weight 
of the proposed structure;

• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer 
of project changes—even minor ones—and request an 

assessment of their impact. Geotechnical engineers cannot 
accept responsibility or liability for problems that occur because 
their reports do not consider developments of which they were 
not informed.

6XEVXUIDFH�&RQGLWLRQV�&DQ�&KDQJH
A geotechnical-engineering report is based on conditions that 
existed at the time the geotechnical engineer performed the 
study. Do not rely on a geotechnical-engineering report whose 
adequacy may have been a!ected by: the passage of time; 
man-made events, such as construction on or adjacent to the 
site; or natural events, such as $oods, droughts, earthquakes, 
or groundwater $uctuations. Contact the geotechnical engineer 
before applying this report to determine if it is still reliable. A 
minor amount of additional testing or analysis could prevent 
major problems.

0RVW�*HRWHFKQLFDO�)LQGLQJV�$UH�3URIHVVLRQDO�
2SLQLRQV
Site exploration identi!es subsurface conditions only at those 
points where subsurface tests are conducted or samples are 
taken. Geotechnical engineers review !eld and laboratory 
data and then apply their professional judgment to render 
an opinion about subsurface conditions throughout the 
site. Actual subsurface conditions may di"er — sometimes 
signi!cantly — from those indicated in your report. Retaining 
the geotechnical engineer who developed your report to 
provide geotechnical-construction observation is the most 
e"ective method of managing the risks associated with 
unanticipated conditions.

$�5HSRUW¶V�5HFRPPHQGDWLRQV�$UH�1RW�)LQDO
Do not overrely on the con!rmation-dependent 
recommendations included in your report. Con"rmation-
dependent recommendations are not "nal, because 
geotechnical engineers develop them principally from 
judgment and opinion. Geotechnical engineers can !nalize 
their recommendations only by observing actual subsurface 
conditions revealed during construction. #e geotechnical 
engineer who developed your report cannot assume 
responsibility or liability for the report’s con"rmation-dependent 
recommendations if that engineer does not perform the 
geotechnical-construction observation required to con"rm the 
recommendations’ applicability.

$�*HRWHFKQLFDO�(QJLQHHULQJ�5HSRUW�,V�6XEMHFW�
WR�0LVLQWHUSUHWDWLRQ
Other design-team members’ misinterpretation of 
geotechnical-engineering reports has resulted in costly 

Important Information about This

6XEVXUIDFH�SUREOHPV�DUH�D�SULQFLSDO�FDXVH�RI�FRQVWUXFWLRQ�GHOD\V��FRVW�RYHUUXQV��FODLPV��DQG�GLVSXWHV��

:KLOH�\RX�FDQQRW�HOLPLQDWH�DOO�VXFK�ULVNV��\RX�FDQ�PDQDJH�WKHP��7KH�IROORZLQJ�LQIRUPDWLRQ�LV�SURYLGHG�WR�KHOS�



problems. Confront that risk by having your geo technical 
engineer confer with appropriate members of the design team 
a%er submitting the report. Also retain your geotechnical 
engineer to review pertinent elements of the design team’s 
plans and speci!cations. Constructors can also misinterpret 
a geotechnical-engineering report. Confront that risk by 
having your geotechnical engineer participate in prebid and 
preconstruction conferences, and by providing geotechnical 
construction observation.

'R�1RW�5HGUDZ�WKH�(QJLQHHU¶V�/RJV
Geotechnical engineers prepare !nal boring and testing logs 
based upon their interpretation of !eld logs and laboratory 
data. To prevent errors or omissions, the logs included in a 
geotechnical-engineering report should never be redrawn 
for inclusion in architectural or other design drawings. Only 
photographic or electronic reproduction is acceptable, but 
recognize that separating logs from the report can elevate risk.

*LYH�&RQVWUXFWRUV�D�&RPSOHWH�5HSRUW�DQG�
*XLGDQFH
Some owners and design professionals mistakenly believe they 
can make constructors liable for unanticipated subsurface 
conditions by limiting what they provide for bid preparation. 
To help prevent costly problems, give constructors the 
complete geotechnical-engineering report, but preface it with 
a clearly written letter of transmittal. In that letter, advise 
constructors that the report was not prepared for purposes 
of bid development and that the report’s accuracy is limited; 
encourage them to confer with the geotechnical engineer 
who prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the speci!c types of 
information they need or prefer. A prebid conference can also 
be valuable. Be sure constructors have su$cient time to perform 
additional study. Only then might you be in a position to 
give constructors the best information available to you, 
while requiring them to at least share some of the !nancial 
responsibilities stemming from unanticipated conditions.

5HDG�5HVSRQVLELOLW\�3URYLVLRQV�&ORVHO\
Some clients, design professionals, and constructors fail to 
recognize that geotechnical engineering is far less exact than 
other engineering disciplines. &is lack of understanding 
has created unrealistic expectations that have led to 
disappointments, claims, and disputes. To help reduce the risk 
of such outcomes, geotechnical engineers commonly include 
a variety of explanatory provisions in their reports. Sometimes 
labeled “limitations,” many of these provisions indicate where 
geotechnical engineers’ responsibilities begin and end, to help 

others recognize their own responsibilities and risks. Read 
these provisions closely. Ask questions. Your geotechnical 
engineer should respond fully and frankly.

(QYLURQPHQWDO�&RQFHUQV�$UH�1RW�&RYHUHG�
&e equipment, techniques, and personnel used to perform 
an environmental study di"er signi!cantly from those used to 
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental 
!ndings, conclusions, or recommendations; e.g., about 
the likelihood of encountering underground storage tanks 
or regulated contaminants. Unanticipated environmental 
problems have led to numerous project failures. If you have not 
yet obtained your own environmental information,  
ask your geotechnical consultant for risk-management 
guidance. Do not rely on an environmental report prepared for 
someone else.

2EWDLQ�3URIHVVLRQDO�$VVLVWDQFH�7R�'HDO��
ZLWK�0ROG
Diverse strategies can be applied during building design, 
construction, operation, and maintenance to prevent 
signi!cant amounts of mold from growing on indoor surfaces. 
To be e"ective, all such strategies should be devised for 
the express purpose of mold prevention, integrated into a 
comprehensive plan, and executed with diligent oversight by a 
professional mold-prevention consultant. Because just a small 
amount of water or moisture can lead to the development of 
severe mold infestations, many mold- prevention strategies 
focus on keeping building surfaces dry. While groundwater, 
water in!ltration, and similar issues may have been addressed 
as part of the geotechnical- engineering study whose !ndings 
are conveyed in this report, the geotechnical engineer in 
charge of this project is not a mold prevention consultant; 
none of the services performed in connection with the 
geotechnical engineer’s study were designed or conducted for 
the purpose of mold prevention. Proper implementation of the 
recommendations conveyed in this report will not of itself be 
su$cient to prevent mold from growing in or on the structure 
involved. 

5HO\��RQ�<RXU�*%&�0HPEHU�*HRWHFKQLFDO�(QJLQHHU�
IRU�$GGLWLRQDO�$VVLVWDQFH
Membership in the Geotechnical Business Council of the 
Geoprofessional Business Association exposes geotechnical 
engineers to a wide array of risk-confrontation techniques 
that can be of genuine bene!t for everyone involved with 
a construction project. Confer with you GBC-Member 
geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733    Facsimile: 301/589-2017

e-mail: info@geoprofessional.org    www.geoprofessional.org
Copyright 2015 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,  

by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document  
is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use  

this document as a complement to or as an element of a geotechnical-engineering report. Any other firm, individual, or other entity that so uses this document without  
being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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1.0 INTRODUCTION

Enviroprobe  Service,  Inc.  (Enviroprobe)  is  an  environmental  investigation

services  firm  which  provides  monitoring  well  installation  (HSA),  Geoprobe  (DPT)

drilling services and Environmental  & Engineering Geophysics  (EEG) services to the

environmental consulting and engineering community.

Enviroprobe  conducted  a  subsurface  geophysical  investigation  at  the  subject

property within client-specified areas of concern. Due to conditions and objectives, the

investigation  utilized  a  GSSI UtilityScan HS cart-mounted  Ground Penetrating  Radar

(GPR) unit with a 350 MHz antenna, a Fisher TW-6 metallic locator, a  Radiodetection

RD7000TX3 multi-frequency transmitter, a  Geonics EM31-MK2, and a  Radiodetection

RD7000PXL receiver.

Ground penetrating radar (commonly called GPR) is a geophysical method that

has been developed over the past thirty years  for shallow, high-resolution,  subsurface

investigations  of  the  earth.   GPR uses  high  frequency pulsed  electromagnetic  waves

(generally 10 MHz to 2,000 MHz) to acquire subsurface information. An EM wave is

propagated downward into the ground by a transmitting antenna.  Where abrupt changes

in electrical properties occur in the subsurface, a portion of the energy is reflected back to

the surface. This reflected wave is detected by a receiver antenna and transmitted to a

control unit for real time processing and display. The penetration depth of the GSSI unit

varies  from several  inches  to  tens  of  feet  according  to  site-specific  conditions.   The

penetration depth decreases with increased soil conductivity. The penetration depth is the

greatest in ice, dry sands, and fine gravels. Clayey, highly saline or saturated soils, areas

covered by concrete, foundry slag, or other highly conductive materials greatly reduce

GPR  penetration.  GPR  is  a  method  that  is  commonly  used  for  environmental,

engineering, archaeological, and other shallow investigations.

The Fisher  TW-6 metallic  locator  is  designed  to find  pipes,  cables  and other

metallic  objects  such  as  underground  storage  tanks  (USTs).  The  TW-6  transmitter

generates  an  electromagnetic  field  that  induces  electrical  currents  in  the  subsurface.

These currents produce a secondary electromagnetic field that is measured by the TW-6

receiver. One surveyor can carry both the transmitter and receiver together to search for

underground metallic objects, although the TW-6 response can also be affected by the

electrical properties of non-metallic materials in the subsurface.

The Radiodetection (RD) transmitter and receiver are commonly used for pipe

and cable locating. The multi-frequency transmitter can be directly connected, clamped,

or used to induce a signal in a target line while the multi-frequency receiver is used to

measure the signal from energized lines.

The Geonics EM31-MK2 maps geological, environmental, geotechnical and other

subsurface features associated with changes in ground conductivity. The EM31 contains a

transmitter coil that generates an electromagnetic field that induces electrical currents in

the subsurface. These eddy currents produce a secondary electromagnetic field that is
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measured by a receiver coil in the EM31. The EM31 measures apparent conductivity in

millisiemens per meter (mS/m) and the in-phase ratio of the secondary to the primary

electromagnetic field in parts per thousand (PPT). The strength of the in-phase reading

provides information on the likely presence of underground metallic objects while the

apparent  conductivity  is  useful  in  mapping  more  subtle  changes  in  subsurface

conductivity. The depth of exploration can be as deep as approximately 20 feet; however

the effective detecting range may be much shallower depending on the target sizes and

host materials.

2.0 SCOPE OF WORK

On August  15,  2019,  a  geophysical  team from Enviroprobe  Service  Inc.  was

mobilized to the subject property to perform a geophysical investigation. The purpose of

this investigation was to designate underground conduits/ utilities, detect possible USTs

and/or associated piping, and possible excavations/ debris through client-selected areas.

These areas consisted of natural soil, concrete and asphalt surfaces.

3.0 SURVEY RESULTS

The  survey  was  conducted  using  a  cart-mounted  GPR  unit,  a  Fisher  TW-6

metallic locator, and a RD unit. The RD unit was used to trace common utilities from

sources in and around the survey area.  The RD receiver was also used in the passive

mode to search for live underground electrical power cables and other utilities emitting

60Hz electromagnetic signals. When possible, the locations of utilities were confirmed

with the GPR. A TW-6 and GPR survey were also performed in a grid pattern in at least

two orthogonal directions to search for underground utilities and USTs.

 

The EM-31 survey was performed in a linear pattern with approximately 5 foot

spacing between lines.

Designated  utilities  were  marked  on-site  with  spray  paint  using  the  following

colors:  BLUE  –  water,  GREEN  –  sewers,  YELLOW  –  natural  gas,  ORANGE  –

communications, RED – electrics, PINK - unknown. (See attached CAD file “Greyhawk

081519 Mt Holly NJ.dwg” and Figures 1 to 4 ) 

Based  on  the  results  of  the  EM-31,  TW-6  and  GPR  survey,  three  metallic

anomalies  were  found  within  the  survey  area.  These  anomalies  are  consistent  with

demolition or buried debris from previous structures. Two of these anomalies are located

within the north-side parking lot; one anomaly is present towards the north-most drive-

way while the other occupies a portion of the eastern, rear parking area. A third anomaly

is present towards the south, alongside the main fire station building. This anomaly  can

be interpreted as either demolition debris or a deeper utility structure that was unable to

to be detected by GPR.  
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Additionally  one  non-metallic  anomaly  was  detected  towards  the  northeast

portion of the main building, in front of the shed and parking area. This anomaly could be

related to an excavation or possibly an inactive septic system.

Figure 1. Investigation over the southern portion of the main building.                          

Figure 2.  Main utilities marked along the street-side (west side) of the fire station .
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4.0 LIMITATIONS

The client-selected areas contained obstructions including containers, landscaping

and cars.  These objects prevented a thorough investigation of the spaces beneath and

immediately adjacent to them.

Due to surface conditions and subsurface content, the GPR signal penetration was

estimated at less than 5 ft in the majority of the survey area. This penetration was reduced

in areas of concrete cover.

The  TW-6  survey  was  kept  up  to  6  feet  away  from  above-ground  objects

containing metals depending on the sizes, shapes and positions of the metal objects. The

TW-6 survey was not effective in areas with reinforced concrete.

The  EM-31  survey  was  kept  approximately  10  feet  away  from above-ground

objects.  

Due  to  the  dielectric  properties  of  the  subsurface,  clay,  plastic  polymer,  and

fiberglass utilities may not have been detected.

All field services were conducted in compliance with the industry standard of care

guidelines found in ASCE 38-02 (Level B).

5.0 WARRANTIES

The field observations and measurements reported herein are considered sufficient

in detail and scope for this project. Enviroprobe Service, Inc. warrants that the findings

and conclusions contained herein have been promulgated in accordance with generally

accepted environmental engineering methods.  There is a possibility that conditions may

exist which could not be identified within the scope of this project and were not apparent

during the site activities performed for this project.

Enviroprobe represents that the services were performed in a manner consistent

with that level of care and skill ordinarily exercised by environmental consultants under

similar circumstances.   No other representations to Client, express or implied,  and no

warranty  or  guarantee  is  included  or  intended  in  this  agreement,  or  in  any  report,

document, or otherwise.

Enviroprobe Service, Inc. believes that the information provided in this report is

reliable.   However,  Enviroprobe  cannot  warrant  or  guarantee  that  the  information

provided  by  others  is  complete  or  accurate.   No  other  warranties  or  guarantees  are

implied or expressed.
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GPR data is subject to signal anomalies and operator interpretation. The GPR data

is intended to provide the locations of areas of concern requiring additional investigation

or the approximate location of underground structures and utilities. Great care must be

utilized when excavating and/or drilling around underground structures and utilities since

GPR  data  can  only  be  used  for  estimation  purposes  and  GPR  data  is  subject  to

misinterpretation. Enviroprobe can not guarantee that utilities, post-tension cables, and/or

rebar will not be incurred during drilling, cutting, coring, or excavating activities.

This report was prepared pursuant to the contract Enviroprobe has with the Client.

That contractual relationship included an exchange of information about the property that

was unique and between Enviroprobe and its client and serves as the basis upon which

this  report  was prepared.   Because of the importance  of the communication  between

Enviroprobe and its client, reliance or any use of this report by anyone other than the

Client,  for  whom  it  was  prepared,  is  prohibited  and  therefore  not  foreseeable

to Enviroprobe.

Reliance or use by any such third party without explicit authorization in the report

does not make said third party a third party beneficiary to Enviroprobe contract with the

Client.  Any such unauthorized  reliance  on or use of this  report,  including any of its

information or conclusions, will be at the third party's risk.  For the same reasons, no

warranties or representations, expressed or implied in this report, are made to any such

third party.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Related Sections include the following:
	1. Division 28 Section "Conductors and Cables for Electronic Safety and Security.”


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For testing agency.
	B. Field quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	C. Copper Conductors:  Comply with NEMA WC 70.
	D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.
	E. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Feeders:  Type THHN-THWN, single conductors in raceway.
	B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway Metal-clad cable, Type MC.
	C. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway Metal-clad cable, Type MC.
	D. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway Metal-clad cable, Type MC.
	E. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	F. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in building finishes.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with requirements in Division 26 Section "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping."

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test  conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	D. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Remove and replace malfunctioning units and retest as specified above.



	260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:  Grounding systems and equipment.
	B. Section includes grounding systems and equipment, plus the following special applications:
	1. Overhead-line grounding.
	2. Underground distribution grounding.
	3. Ground bonding common with lightning protection system.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Ground rings.
	3. Grounding arrangements and connections for separately derived systems.
	4. Grounding for sensitive electronic equipment.

	B. Qualification Data:  For qualified testing agency and testing agency's field supervisor.
	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance manuals. In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Instructions for periodic testing and inspection of grounding features based on NFPA 70B.
	a. Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	b. Include recommended testing intervals.



	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

	C. Bare Grounding Conductor and Conductor Protector for Wood Poles:
	1. No. 4 AWG minimum, soft-drawn copper.
	2. Conductor Protector:  Half-round PVC or wood molding; if wood, use pressure-treated fir, cypress, or cedar.

	D. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, with 9/32-inch holes spaced 1-1/8 inches apart.  Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V.  Lexan or ...

	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 3/4 inch in diameter by 10 feet in length.
	B. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged with nonhazardous electrolytic chemical salts.
	1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches long.
	2. Backfill Material:  Electrode manufacturer's recommended material.



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 24 inches below grade.
	2. Duct-Bank Grounding Conductor:  Bury 12 inches above duct bank when indicated as part of duct-bank installation.

	C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On feeders with isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands of green and yellow tape, with at leas...
	D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus on insulated spacers 2 inches minimum from wall, 6 inches above finished floor unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and down to specified height above floor; connect to horizontal bus.

	E. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 4 inches will extend above finished floor.  If necessary, install ground rod before manhole is placed and provide ...
	C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG m...
	D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring around the pad.  Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding elec...

	3.3 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway.
	9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment grounding conductor in branch-circuit runs from equipment-area power panels and power-distribution units.
	10. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in circuits supplying x-ray equipment.

	C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	D. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	E. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor connected to the receptacle grounding terminal.  Isolate conductor from raceway and from panelboard grounding terminals.  Terminate at equipment grounding c...
	F. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose.  Install fitting where racew...
	G. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.
	1. For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabinet, wiring closet, and central equip...
	2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1/4-by-4-by-12-inch grounding bus.
	3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

	H. Metal and Wood Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.4 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.  Bond electrical power system ground directly to lightning protection system grounding conductor at close...
	C. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating if any.
	2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are specified in Division 26 Section "Underground Ducts and Raceways for Electrical Systems," and shall be at least 12 inches deep, with cover.
	1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.

	E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	F. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	G. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across flexible duct connections to achieve continuity.
	H. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet apart.
	I. Ground Ring:  Install a grounding conductor, electrically connected to each building structure ground rod and to each steel column, extending around the perimeter of building.
	1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps to building steel.
	2. Bury ground ring not less than 24 inches from building's foundation.

	J. Under Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70; use a minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG.
	1. If concrete foundation is less than 20 feet long, coil excess conductor within base of foundation.
	2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend grounding conductor below grade and connect to building's grounding grid or to grounding electrode external to concrete.


	3.5 LABELING
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for instruction signs.  The label or its text shall be green.
	B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the grounding electrode conductor where exposed.
	1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, notify the facility manager."


	3.6 FIELD QUALITY CONTROL
	A. Testing AgencyEngage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods.  Make tests at ground rods before any co...
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	E. Grounding system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
	G. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohm(s).
	5. Substations and Pad-Mounted Equipment:  5 ohms.
	6. Manhole Grounds:  10 ohms.

	H. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.

	B. Related Sections include the following:
	1. Division 26 Section "Vibration and Seismic Controls for Electrical Systems" for products and installation requirements necessary for compliance with seismic criteria.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.
	2. Nonmetallic slotted support systems.

	B. Shop Drawings:  Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Nonmetallic slotted channel systems.  Include Product Data for components.
	4. Equipment supports.


	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.7 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.8 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.
	h. Or approved equal.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 9/16-inch diameter holes at a maximum of 8 inches o.c., in at least 1 surface.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.
	e. Or approved equal.

	2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.
	4. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.
	5) Or approved equal.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.
	6) Or approved equal.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted [or other ]support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) thick or greater.  Do not use for anchorage to lightweight-aggregate concrete...
	6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	7. To Light Steel:  Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete."
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm).

	B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetal conduits, tubing, and fittings.
	3. Metal wireways and auxiliary gutters.
	4. Boxes, enclosures, and cabinets.

	B. Related Requirements:
	1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.


	1.3 DEFINITIONS
	A. GRC:  Galvanized Rigid Steel Conduit.
	B. IMC:  Intermediate Metal Conduit.
	C. NECA:  Standard for Installing Steel Raceway.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and attachment details.
	C. Samples:  For wireways, nonmetallic wireways, and surface raceways, and for each color and texture specified, 12 inches long.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	B. Qualification Data:  For professional engineer.
	C. Seismic Qualification Certificates:  For enclosures, cabinets, and conduit racks and their mounting provisions, including those for internal components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
	4. Detailed description of conduit support devices and interconnections on which the certification is based and their installation requirements.

	D. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. AFC Cable Systems, Inc.
	2. Allied Tube & Conduit; a Tyco International Ltd. Co.
	3. O-Z/Gedney; a brand of EGS Electrical Group.
	4. Republic Conduit.
	5. Southwire Company.
	6. Thomas & Betts Corporation.
	7. Wheatland Tube Company; a division of John Maneely Company.
	8. Or Approved equal.

	B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. GRC:
	1. Comply with ANSI C80.1 and UL 6.
	2. Shall be full weight steel pipe, hot dip galvanized inside and outside, threaded, minimum ¾”.
	3. Shall be painted with 2 protective coats of asphaltic compound where located underground or below slabs on grade or fill.

	D. IMC:
	1. Comply with ANSI C80.6 and UL 1242.
	2. Shall be intermediate steel pipe, hot dip galvanized, threaded, minimum ¾”.
	3. Shall be painted with 2 protective coats of asphaltic compound where located underground or below slab.

	E. PVC-Coated Steel Conduit:  (use in or below concrete at grade only).
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  0.040 inch (1 mm), minimum.
	3. Shall be self-extinguishing, UL listed.
	4. Where noted as concrete encased, it shall be thin wall, Type EB.
	5. Direct burial shall be heavy wall, Schedule 40.

	F. EMT:
	1. Comply with ANSI C80.3 and UL 797.
	2. Shall be steel thin wall pipe, galvanized, threadless, minimum ¾”, maximum 2”.
	3. It shall not be used for cable rated above 600 volts.

	G. FMC:  Comply with UL 1; [zinc-coated steel] [or] [aluminum].
	H. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.
	I. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886 and NFPA 70.
	2. Fittings for EMT:
	a. Material: Steel or malleable iron.
	b. Type compression.

	3. Expansion Fittings:  PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.
	4. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch (1 mm), with overlapping sleeves protecting threaded joints.

	J. Joint Compound for IMC or GRC:  Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductiv...

	2.2 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Cooper B-Line, Inc.
	2. Hoffman; a Pentair company.
	3. Mono-Systems, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Or Approved equal.

	B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise indicated, and sized according to NFPA 70.
	1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	C. Fittings and Accessories:  Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Screw-cover type unless otherwise indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.3 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Cooper Technologies Company; Cooper Crouse-Hinds.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman; a Pentair company.
	5. Hubbell Incorporated; Killark Division.
	6. O-Z/Gedney; a brand of EGS Electrical Group.
	7. RACO; a Hubbell Company.
	8. Spring City Electrical Manufacturing Company.
	9. Thomas & Betts Corporation.
	10. Wiremold / Legrand.
	11. Or Approved equal.

	B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lb (23 kg).  Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) shall be listed and marked for the maximum allowable weight.
	F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, galvanized, cast iron with gasketed cover.
	H. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	I. Device Box Dimensions:  4 inches square by 2-1/8 inches deep or 4 inches by 2-1/8 inches by 2-1/8 inches deep .
	J. Gangable boxes are prohibited.
	K. Cabinets:
	1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  GRC, IMC.
	2. Concealed Conduit, Aboveground:  GRC IMC.
	3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4.

	B. Indoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Exposed:  GRC, IMC.
	2. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	4. Damp or Wet Locations:  GRC, IMC.
	5. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in damp or wet locations.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated.  Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with this type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manu...
	3. EMT:  Use compression, steel fittings.  Comply with NEMA FB 2.10.  Setscrew fittings will not be accepted.
	4. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with NEMA FB 2.20.


	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter.  Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Comply with requirements in Division 26 Section "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed.  Support within 12 inches of changes in direction.
	F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  Install conduits parallel or perpendicular to building lines.
	G. A. Support conduit within 12 inches of enclosures to which attached.
	H. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to assembly.
	K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	L. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits t...
	M. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install locknuts hand tight plus 1/4 turn more.
	N. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	O. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	P. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.  Cap underground raceways designated as spare above grade...
	Q. Surface Raceways:
	1. Install surface raceway with a minimum 2-inch radius control at bend points.
	2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 48 inches and with no less than two supports per straight raceway section.  Support surface raceway according to manufacturer's written instructions.  Tape a...

	R. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of...
	S. Install devices to seal raceway interiors at accessible locations.  Locate seals so no fittings or boxes are between the seal and the following changes of environments.  Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	T. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	U. Expansion-Joint Fittings:
	1. Install in each run of aboveground RMC and IMT conduit that is located where environmental temperature change may exceed 100 deg F and that has straight-run length that exceeds 100 feet.
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F temperature change.
	d. Attics:  135 deg F temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of length of straight run per deg F of temperature change for metal conduits.
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation.  Install conduit supports to allow for expansion...

	V. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of flexible conduit for recessed and semi-recessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	W. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not individually indicated, give priority to ADA requirements.  Install boxes with height measured to center of box unless otherwise indicated.
	X. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.  Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or su...
	Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	Z. Locate boxes so that cover or plate will not span different building finishes.
	AA. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	BB. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by conduits.

	3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with requirements in Division 26 Section "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.4 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply with requirements in Division 07 Section "Penetration Firestopping."

	3.5 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Conduit, ducts, and duct accessories for direct-buried, sand-encased and concrete-encased duct banks.
	2. Handholes and boxes.
	3. Manholes.


	1.3 DEFINITION
	A. RNC:  Rigid nonmetallic conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Duct-bank materials, including separators and miscellaneous components.
	2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Accessories for manholes, handholes, boxes[, and other utility structures].
	4. Warning tape.
	5. Warning planks.

	B. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures:  Include plans, elevations, sections, details, attachments to other work, and accessories, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Reinforcement details.
	3. Frame and cover design and manhole frame support rings.
	4. Ladder details.
	5. Grounding details.
	6. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps.
	7. Joint details.

	C. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:  Include dimensioned plans, sections, and elevations, and fabrication and installation details, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Cover design.
	3. Grounding details.
	4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.


	1.5 INFORMATIONAL SUBMITTALS
	A. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities and underground structures.
	1. Include plans and sections, drawn to scale, and show bends and locations of expansion fittings.
	2. Drawings shall be signed and sealed by a qualified professional engineer.

	B. Product Certificates:  For concrete and steel used in precast concrete manholes and handholes, as required by ASTM C 858.
	C. Qualification Data:  For professional engineer and testing agency.
	D. Source quality-control test reports.
	E. Field quality-control test reports.
	F. Provide field marked-up site utility plan detailing all existing utilities as required by NJUA,  Call before you dig.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated.
	B. Comply with ANSI C2.
	C. Comply with NFPA 70.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent bending, warping, and deforming.
	B. Store precast concrete and other factory-fabricated underground utility structures at Project site as recommended by manufacturer to prevent physical damage.  Arrange so identification markings are visible.
	C. Lift and support precast concrete units only at designated lifting or supporting points.

	1.8 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accord...
	1. NotifyArchitect, Construction Manager and Owner no fewer than fourteen (14) days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Architect's, Construction Manager's and Owner's written permission.


	1.9 COORDINATION
	A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final arrangement of other utilities, site grading, and surface features as determined in the field.
	B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes with final locations and profiles of ducts and duct banks as determined by coordination with other utilities, underground obstructions, and surface features....


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1.
	B. RNC:  NEMA TC 2, Type EPC-80-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ARNCO Corp.
	2. Beck Manufacturing.
	3. Cantex, Inc.
	4. CertainTeed Corp.; Pipe & Plastics Group.
	5. Condux International, Inc.
	6. ElecSys, Inc.
	7. Electri-Flex Company.
	8. IPEX Inc.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT; a division of Cable Design Technologies.
	11. Spiraduct/AFC Cable Systems, Inc.
	12. Or approved equal.

	C. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type EB-20-PVC, ASTM F 512, UL 651A, with matching fittings by the same manufacturer as the duct, complying with NEMA TC 9.
	D. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type DB-120-PVC, ASTM F 512, with matching fittings by the same manufacturer as the duct, complying with NEMA TC 9.
	E. Duct Accessories:
	1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and sizes of ducts with which used, and selected to provide minimum duct spacings indicated while supporting ducts during concreting or backfilling.
	2. Warning Tape:  Underground-line warning tape specified in Division 26 Section "Identification for Electrical Systems."
	3. Concrete Warning Planks:  Nominal 12 by 24 by 3 inches (300 by 600 by 76 mm) in size, manufactured from 6000-psi (41-MPa) concrete.
	a. Color:  Red dye added to concrete during batching.
	b. Mark each plank with "ELECTRIC" in 2-inch- (50-mm-) high, 3/8-inch- (10-mm-) deep letters.



	2.3 PRECAST CONCRETE HANDHOLES AND BOXES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carder Concrete Products.
	2. Christy Concrete Products.
	3. Elmhurst-Chicago Stone Co.
	4. Oldcastle Precast Group.
	5. Riverton Concrete Products; a division of Cretex Companies, Inc.
	6. Utility Concrete Products, LLC.
	7. Utility Vault Co.
	8. Wausau Tile, Inc.
	9. Or approved equal.

	C. Comply with ASTM C 858 for design and manufacturing processes.
	D. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and shall have load rating consistent with that of handhole or box.
	1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	2. Frame and Cover:  Weatherproof steel frame, with steel cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	3. Frame and Cover:  Weatherproof steel frame, with hinged steel access door assembly with tamper-resistant, captive, cover-securing bolts.
	a. Cover Hinges:  Concealed, with hold-open ratchet assembly.
	b. Cover Handle:  Recessed.

	4. Frame and Cover:  Weatherproof aluminum frame with hinged aluminum access door assembly with tamper-resistant, captive, cover-securing bolts.
	a. Cover Hinges:  Concealed, with hold-open ratchet assembly.
	b. Cover Handle:  Recessed.

	5. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	6. Cover Legend:  Molded lettering, "ELECTRIC." Or "TELEPHONE." As appropriate for each service.
	7. Configuration:  Units shall be designed for flush burial and have open bottom, unless otherwise indicated.
	8. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as enclosure.
	a. Extension shall provide increased depth of 12 inches.
	b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure.

	9. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 12 inches vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 6 inches (150 mm) from interior surfaces of walls, floors, or frames and covers of handholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.

	10. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of handholes to facilitate racking of cable.

	11. Handholes 12 inches wide by 24 inches long  and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.


	2.4 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Description:  Comply with SCTE 77.
	1. Color: Green.
	2. Configuration:  Units shall be designed for flush burial and have open  bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, "ELECTRIC." Or "TELEPHONE." As appropriate for each service.
	6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings or end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged for secure, fixed installation in enclosure wall.
	7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	8. Handholes 12 inches wide by 24 inches long  and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of sand and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.
	e. Or approved equal.


	C. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.
	e. Or approved equal.


	D. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers of  reinforced concrete.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carson Industries LLC.
	b. Christy Concrete Products.
	c. Nordic Fiberglass, Inc.
	d. Or approved equal.


	E. High-Density Plastic Boxes:  Injection molded of high-density polyethylene or copolymer-polypropylene.  Cover shall be polymer concrete.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Carson Industries LLC.
	b. Nordic Fiberglass, Inc.
	c. PenCell Plastics.
	d. Or approved equal.



	2.5 PRECAST MANHOLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Carder Concrete Products.
	2. Christy Concrete Products.
	3. Elmhurst-Chicago Stone Co.
	4. Oldcastle Precast Group.
	5. Riverton Concrete Products; a division of Cretex Companies, Inc.
	6. Utility Concrete Products, LLC.
	7. Utility Vault Co.
	8. Wausau Tile, Inc.
	9. Or approved equal.

	B. Comply with ASTM C 858, with structural design loading as specified in Part 3 "Underground Enclosure Application" Article and with interlocking mating sections, complete with accessories, hardware, and features.
	1. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 12 inches vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 6 inches from interior surfaces of walls, floors, or roofs of manholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.

	2. Duct Entrances in Manhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of manholes to facilitate racking of cable.


	C. Concrete Knockout Panels:  1-1/2 to 2 inches thick, for future conduit entrance and sleeve for ground rod.
	D. Joint Sealant:  Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.

	2.6 CAST-IN-PLACE MANHOLES
	A. Description:  Underground utility structures, constructed in place, complete with accessories, hardware, and features.  Include concrete knockout panels for conduit entrance and sleeve for ground rod.
	B. Materials:  Comply with ASTM C 858 and with Division 03 Section "Cast-in-Place Concrete."
	C. Structural Design Loading:  As specified in Part 3 "Underground Enclosure Application" Article.

	2.7 UTILITY STRUCTURE ACCESSORIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Bilco Company (The).
	2. Campbell Foundry Company.
	3. Carder Concrete Products.
	4. Christy Concrete Products.
	5. East Jordan Iron Works, Inc.
	6. Elmhurst-Chicago Stone Co.
	7. McKinley Iron Works, Inc.
	8. Neenah Foundry Company.
	9. NewBasis.
	10. Oldcastle Precast Group.
	11. Osburn Associates, Inc.
	12. Pennsylvania Insert Corporation.
	13. Riverton Concrete Products; a division of Cretex Companies, Inc..
	14. Strongwell Corporation; Lenoir City Division.
	15. Underground Devices, Inc.
	16. Utility Concrete Products, LLC.
	17. Utility Vault Co.
	18. Wausau Tile, Inc.
	19. Or approved equal.

	B. Manhole Frames, Covers, and Chimney Components:  Comply with structural design loading specified for manhole.
	1. Frame and Cover:  Weatherproof, gray cast iron complying with ASTM A 48/A 48M, Class 30B with milled cover-to-frame bearing surfaces; diameter, 29 inches.
	a. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	b. Special Covers:  Recess in face of cover designed to accept finish material in paved areas.

	2. Cover Legend:  Cast in.  Selected to suit system.
	a. Legend:  "ELECTRIC-LV" for duct systems with power wires and cables for systems operating at 600 V and less.
	b. Legend:  "ELECTRIC-HV" for duct systems with medium-voltage cables.
	c. Legend:  "SIGNAL" for communications, data, and telephone duct systems.

	3. Manhole Chimney Components:  Precast concrete rings with dimensions matched to those of roof opening.
	a. Mortar for Chimney Ring and Frame and Cover Joints:  Comply with ASTM C 270, Type M, except for quantities less than 2.0 cu. ft. where packaged mix complying with ASTM C 387, Type M, may be used.


	C. Manhole Sump Frame and Grate:  ASTM A 48/A 48M, Class 30B, gray cast iron.
	D. Pulling Eyes in Concrete Walls:  Eyebolt with reinforcing-bar fastening insert, 2-inch diameter eye, and 1-by-4-inch bolt.
	1. Working Load Embedded in 6-Inch (150-mm), 4000-psi (27.6-MPa) Concrete:  13,000-lbf (58-kN) minimum tension.

	E. Pulling Eyes in Nonconcrete Walls:  Eyebolt with reinforced fastening, 1-1/4-inch diameter eye, rated 2500-lbf minimum tension.
	F. Pulling-In and Lifting Irons in Concrete Floors:  7/8-inch diameter, hot-dip galvanized, bent steel rod; stress relieved after forming; and fastened to reinforcing rod.  Exposed triangular opening.
	1. Ultimate Yield Strength:  40,000-lbf shear and 60,000-lbf tension.

	G. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments:  Flared, threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1/2-inch ID by 2-3/4 inches deep, flared to 1-1/4 inches minimum ...
	1. Tested Ultimate Pullout Strength:  12,000 lbf minimum.

	H. Expansion Anchors for Installation after Concrete Is Cast:  Zinc-plated, carbon-steel-wedge type with stainless-steel expander clip with 1/2-inch bolt, 5300-lbf rated pullout strength, and minimum 6800-lbf rated shear strength.
	I. Cable Rack Assembly:  Steel, hot-dip galvanized, except insulators.
	1. Stanchions:  T-section or channel; 2-1/4-inch nominal size; punched with 14 holes on 1-1/2-inch centers for cable-arm attachment.
	2. Arms:  1-1/2 inches wide, lengths ranging from 3 inches with 450-lb minimum capacity to 18 inches with 250-lb minimum capacity.  Arms shall have slots along full length for cable ties and be arranged for secure mounting in horizontal position at an...
	3. Insulators:  High-glaze, wet-process porcelain arranged for mounting on cable arms.

	J. Cable Rack Assembly:  Nonmetallic.  Components fabricated from nonconductive, fiberglass-reinforced polymer.
	1. Stanchions:  Nominal 36 inches high by 4 inches wide, with minimum of 9 holes for arm attachment.
	2. Arms:  Arranged for secure, drop-in attachment in horizontal position at any location on cable stanchions, and capable of being locked in position.  Arms shall be available in lengths ranging from 3 inches with 450-lb minimum capacity to 20 inches ...

	K. Duct-Sealing Compound:  Nonhardening, safe for contact with human skin, not deleterious to cable insulation, and workable at temperatures as low as 35 deg F.  Capable of withstanding temperature of 300 deg F without slump and adhering to clean surf...
	L. Fixed Manhole Ladders:  Arranged for attachment to wall and floor of manhole.  Ladder and mounting brackets and braces shall be fabricated from nonconductive, structural-grade, fiberglass-reinforced resin.
	M. Cover Hooks:  Heavy duty, designed for lifts 60 lbf and greater.  Two required.

	2.8 SOURCE QUALITY CONTROL
	A. Test and inspect precast concrete utility structures according to ASTM C 1037.
	B. Nonconcrete Handhole and Pull-Box Prototype Test:  Test prototypes of manholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by a independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or the manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012, and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 UNDERGROUND DUCT APPLICATION
	A. Ducts for Electrical Feeders 600 V and Less:  RNC, NEMA Type EPC-80 PVC, in concrete-encased duct bank, unless otherwise indicated.
	B. Ducts for Electrical Feeders 600 V and Less:  RNC, NEMA Type EPC-80 PVC, in direct-buried duct bank, unless otherwise indicated.
	C. Ducts for Electrical Branch Circuits:  RNC, NEMA Type EPC-80 PVC, in direct-buried duct bank, unless otherwise indicated.
	D. Underground Ducts for Telephone, Communications, or Data Utility Service Cables:  RNC, NEMA Type EPC-80, EB-20 PVC, as required by utility company, in concrete-encased duct bank, unless otherwise indicated.
	E. Underground Ducts for Telephone, Communications, or Data Utility Service Cables:  Underground plastic utilities duct, NEMA Type DB-120-PVC, as required by utility company,  installed in direct-buried or concrete-encased duct bank, unless otherwise ...
	F. Underground Ducts for Telephone, Communications, or Data Circuits:  RNC, NEMA Type DB-120 PVC, in direct-buried duct bank, unless otherwise indicated.
	G. Underground Ducts for Telephone, Communications, or Data Circuits:  RNC, NEMA Type EB-20-PVC, in concrete-encased duct bank, unless otherwise indicated.
	H. Underground Ducts Crossing Paved Paths, Walks, Driveways and Roadways:  RNC, NEMA Type EPC-40-PVC, encased in reinforced concrete, or as required by D.O.T. or authority having jurisdiction.

	3.2 UNDERGROUND ENCLOSURE APPLICATION
	A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and Data Wiring:
	1. Units in Roadways and Other Deliberate Traffic Paths:  Precast concrete.  AASHTO HB 17, H-25 structural load rating.
	2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Precast concrete, AASHTO HB 17, H-20.
	3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Precast concrete, AASHTO HB 17, H-10.

	B. Manholes:  Precast or cast-in-place concrete.
	1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium Vehicles:  H-25 structural load rating according to AASHTO HB 17.
	2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles:  H-10 load rating according to AASHTO HB 17.


	3.3 EARTHWORK
	A. Excavation and Backfill:  Comply with Division 31 Section "Earth Moving," but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless otherwise indicated.  Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching.
	D. Cut and patch existing pavement in the path of underground ducts and utility structures according to Division 01 Section "Cutting and Patching."

	3.4 DUCT INSTALLATION
	A. Slope:  Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment.  Slope ducts from a high point in runs between two manholes to drain in both directions.
	B. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use manufactured long sweep bends with a minimum radius of 25 feet, both horizontally and vertically, at other locations, unless otherwise indicated.
	C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in same plane.
	D. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes:  Use end bells, spaced approximately 10 inches o.c. for 5-inch  ducts, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without reducing duct line slope and without forming a trap in the line.
	2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in the area of disturbed earth adjacent to manhole or handhole.
	3. Grout end bells into structure walls from both sides to provide watertight entrances.

	E. Building Wall Penetrations:  Make a transition from underground duct to rigid steel conduit at least 10 feet outside the building wall without reducing duct line slope away from the building, and without forming a trap in the line.  Use fittings ma...
	F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare ducts at terminations.  Use sealing compound and plugs to withstand at least 15-psig hydrostatic pressure.
	G. Pulling Cord:  Install 100-lbf  test nylon cord in ducts, including spares.
	H. Concrete-Encased Ducts:  Support ducts on duct separators.
	1. Separator Installation:  Space separators close enough to prevent sagging and deforming of ducts, with not less than 5 spacers per 20 feet of duct.  Secure separators to earth and to ducts to prevent floating during concreting.  Stagger separators ...
	2. Concreting Sequence:  Pour each run of envelope between manholes or other terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour.  Use expansion fittings installed according to manufacturer's written recommendations, or use other sp...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 3/4-inch reinforcing rod dowels extending 18 inches into concrete on both sides of joint near corners of envelope.

	3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope.  Do not allow a heavy mass of concrete to fall directly onto ducts.  Use a plank to direct concrete down sides...
	4. Reinforcement:  Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated.  Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	5. Forms:  Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	6. Minimum Space between Ducts:  3 inches between ducts and exterior envelope wall, 2 inches between ducts for like services, and 4 inches between power and signal ducts.
	7. Depth:  Install top of duct bank at least 24 inches below finished grade in areas not subject to deliberate traffic, and at least 30 inches below finished grade in deliberate traffic paths for vehicles, unless otherwise indicated.
	8. Stub-Ups:  Use manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Extend concrete encasement throughout the length of the elbow.
	9. Stub-Ups:  Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. Stub-Ups to Equipment:  For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of base.  Install insulated grounding bushings on terminations at equipment.

	10. Warning Tape:  Bury warning tape approximately 12 inches above all concrete-encased ducts and duct banks.  Align tape parallel to and within 3 inches of the centerline of duct bank.  Provide an additional warning tape for each 12-inch increment of...

	I. Direct-Buried Duct Banks:
	1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	2. Space separators close enough to prevent sagging and deforming of ducts, with not less than 5 spacers per 20 feet of duct.  Secure separators to earth and to ducts to prevent displacement during backfill and yet permit linear duct movement due to e...
	3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare trench bottoms as specified in Division 31 Section "Earth Moving" for pipes less than 6 inches in nominal diameter.
	4. Install backfill as specified in Division 31 Section "Earth Moving."
	5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this process.  Repeat procedur...
	6. Install ducts with a minimum of 3 inches between ducts for like services and 6 inches between power and signal ducts.
	7. Depth:  Install top of duct bank at least 36 inches below finished grade, unless otherwise indicated.
	8. Set elevation of bottom of duct bank below the frost line.
	9. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	10. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	11. Warning Planks:  Bury warning planks approximately 12 inches above direct-buried ducts and duct banks, placing them 24 inches o.c.  Align planks along the width and along the centerline of duct bank.  Provide an additional plank for each 12-inch  ...


	3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES
	A. Cast-in-Place Manhole Installation:
	1. Finish interior surfaces with a smooth-troweled finish.
	2. Windows for Future Duct Connections:  Form and pour concrete knockout panels 1-1/2 to 2 inches thick, arranged as indicated.
	3. Cast-in-place concrete, formwork, and reinforcement are specified in Division 03 Section "Cast-in-Place Concrete."

	B. Precast Concrete Handhole and Manhole Installation:
	1. Comply with ASTM C 891, unless otherwise indicated.
	2. Install units level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.
	3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

	C. Elevations:
	1. Manhole Roof:  Install with rooftop at least 15 inches below finished grade.
	2. Manhole Frame:  In paved areas and trafficways, set frames flush with finished grade.  Set other manhole frames 1 inch above finished grade.
	3. Install handholes with bottom below the frost line, 36” below grade.
	4. Handhole Covers:  In paved areas and trafficways, set surface flush with finished grade.  Set covers of other handholes 1 inch above finished grade.
	5. Where indicated, cast handhole cover frame integrally with handhole structure.

	D. Drainage:  Install drains in bottom of manholes where indicated.  Coordinate with drainage provisions indicated.
	E. Manhole Access:  Circular opening in manhole roof; sized to match cover size.
	1. Manholes with Fixed Ladders:  Offset access opening from manhole centerlines to align with ladder.
	2. Install chimney, constructed of precast concrete collars and rings to support frame and cover and to connect cover with manhole roof opening.  Provide moisture-tight masonry joints and waterproof grouting for cast-iron frame to chimney.

	F. Waterproofing:  Apply waterproofing to exterior surfaces of manholes and handholes after concrete has cured at least three days.  After ducts have been connected and grouted, and before backfilling, waterproof joints and connections and touch up ab...
	G. Dampproofing:  Apply dampproofing to exterior surfaces of manholes and handholes after concrete has cured at least three days.  Dampproofing materials and installation are specified in Division 07 Section "Bituminous Dampproofing." After ducts have...
	H. Hardware:  Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.
	I. Fixed Manhole Ladders:  Arrange to provide for safe entry with maximum clearance from cables and other items in manholes.
	J. Field-Installed Bolting Anchors in Manholes and Concrete Handholes:  Do not drill deeper than 3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field.  Use a minimum of two anchors for each cable stanchion.
	K. Warning Sign:  Install "Confined Space Hazard" warning sign on the inside surface of each manhole cover.

	3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.  Use box extension if required to match depths of ducts, and seal joint be...
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas and trafficways, set so cover surface will be flush with finished grade.  Set covers of other handholes 1 inch above finished grade.
	D. Install handholes and boxes with bottom below the frost line, 36” below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations ...
	G. For enclosures installed in asphalt paving and/or grade and subject to occasional, nondeliberate, heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with, enclosure and with top surface screeded to top of box cover fram...
	1. Concrete:  3000 psi, 28-day strength, complying with Division 03 Section "Cast-in-Place Concrete," with a troweled finish.
	2. Dimensions:  10 inches wide by 12 inches deep.


	3.7 GROUNDING
	A. Ground underground ducts and utility structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground ducts and utility structures.
	2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-of-round duct.  Provide mandrel equal to 80 percent fill of duct.  If obstructions are indicated, remove obstructions and retest.
	3. Test manhole and handhole grounding to ensure electrical continuity of grounding and bonding connections.  Measure and report ground resistance as specified in Division 26 Section "Grounding and Bonding for Electrical Systems."

	B. Correct deficiencies and retest as specified above to demonstrate compliance.

	3.9 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.
	B. Clean internal surfaces of manholes, including sump.  Remove foreign material.



	260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
	260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Isolation pads.
	2. Spring isolators.
	3. Restrained spring isolators.
	4. Channel support systems.
	5. Restraint cables.
	6. Hanger rod stiffeners.
	7. Anchorage bushings and washers.

	B. Related Sections include the following:
	1. Division 26 Section "Hangers and Supports for Electrical Systems" for commonly used electrical supports and installation requirements.


	1.3 DEFINITIONS
	A. The IBC:  International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.

	1.4 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading shall be as indicated on the contract drawings, in the architectural/structural code analysis.
	B. Seismic-Restraint Loading shall be as indicated on the contract drawings, in the architectural/structural code analysis.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES or an agency acceptable to authorities having jurisdiction.
	b. Annotate to indicate application of each product submitted and compliance with requirements.

	3. Restrained-Isolation Devices:  Include ratings for horizontal, vertical, and combined loads.

	B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible f...
	1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators and seismic restraints.
	a. Coordinate design calculations with wind-load calculations required for equipment mounted outdoors.  Comply with requirements in other Division 26 Sections for equipment mounted outdoors.

	2. Indicate materials and dimensions and identify hardware, including attachment and anchorage devices.
	3. Field-fabricated supports.
	4. Seismic-Restraint Details:
	a. Design Analysis:  To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to the restrained items and to the structure.  Show attachment locations, methods, and spacings.  Identify components, list their strengths, and indicate directions a...
	c. Preapproval and Evaluation Documentation:  By an evaluation service member of ICC-ES or an agency acceptable to authorities having jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests or calculations).



	1.6 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Show coordination of seismic bracing for electrical components with other systems and equipment in the vicinity, including other supports and seismic restraints.
	B. Qualification Data:  For professional engineer and testing agency.
	C. Welding certificates.
	D. Field quality-control test reports.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to aut...
	B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction...
	E. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 VIBRATION ISOLATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ace Mountings Co., Inc.
	2. Isolation Technology, Inc.
	3. Mason Industries.
	4. Vibration Eliminator Co., Inc.
	5. Or approved equal.


	2.2 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper B-Line, Inc.; a division of Cooper Industries.
	2. Hilti Inc.
	3. Mason Industries.
	4. TOLCO Incorporated; a brand of NIBCO INC.
	5. Unistrut; Tyco International, Ltd.
	6. Or approved equal.

	B. General Requirements for Restraint Components:  Rated strengths, features, and application requirements shall be as defined in reports by an evaluation service member of ICC-ES or an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and w...
	D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service; and with a minimum of two clamping bolts for cable engagement.
	E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.  Do not weld stiffeners to rods.
	F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchors and studs.
	G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices.
	H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	I. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchors with strength required for anchor and as tested according to ASTM E 488...
	J. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior ...

	2.3 FACTORY FINISHES
	A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.
	B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	1. Powder coating on springs and housings.
	2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
	3. Baked enamel or powder coat for metal components on isolators for interior use.
	4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps approved for application by an evaluation service member of ICC-ES or an agency acceptable to authorities having jurisdiction].
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Equipment and Hanger Restraints:
	1. Install restrained isolators on electrical equipment.
	2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	3. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES or an agency acceptable to authorities having jurisdiction] providing required submittals for component.

	B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	D. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introductio...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in runs of raceways, cables, and wireways, where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where they terminate with connection to equipment that ...

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless postconnection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
	4. Test at least four of each type and size of installed anchors and fasteners selected by Architect.
	5. Test to 90 percent of rated proof load of device.
	6. Measure isolator restraint clearance.
	7. Measure isolator deflection.
	8. Verify snubber minimum clearances.
	9. If a device fails test, modify all installations of same type and retest until satisfactory results are achieved.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust isolators after isolated equipment is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.



	260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels.
	8. Miscellaneous identification products.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place...
	F. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch with stamped legend, punched for use with self-locking cable tie fastener.
	G. Write-On Tags:  Polyester tag, 0.010 thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.2 METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Colors for Raceways Carrying Circuits at 600 V and Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; compounded for outdoor use.

	2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
	D. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.

	E. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	F. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

	2.4 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) thick by 1 to 2 inches wide.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	F. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.5 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 7 by 10 inches.

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 10 by 14 inches.

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."


	2.6 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches and 1/8 inch thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.
	C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.7 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 inch .

	2.8 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black except where used for color-coding.

	B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black.

	C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi.
	3. UL 94 Flame Rating:  94V-0.
	4. Temperature Range:  Minus 50 to plus 284 deg F.
	5. Color:  Black.


	2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.
	2. In Spaces Handling Environmental Air:  Plenum rated.

	I. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30A:  Identify with self-adhesive vinyl label.  Install labels at 30-foot maximum intervals.
	B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.  System legends shall be as follows:
	1. Emergency Power.
	2. Power.
	3. UPS.

	C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction boxes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded feeder and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Colors for 488/277-V Circuits:
	1) Phase A:  Brown.
	2) Phase B:  Orange.
	3) Phase C:  Yellow.

	d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...


	D. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.
	F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	I. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 1/2-inch high letters on 1-1/2-inch high label; where two lines of text are required, use labels 2 inches high.
	b. Outdoor Equipment:  Stenciled legend 4 inches high.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard manufacturer.  Panelboard identification shall be engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Emergency system boxes and enclosures.
	e. Enclosed switches.
	f. Enclosed circuit breakers.
	g. Enclosed controllers.
	h. Push-button stations.
	i. Contactors.
	j. Remote-controlled switches, dimmer modules, and control devices.
	k. Battery-inverter units.
	l. Battery racks.
	m. Power-generating units.
	n. Monitoring and control equipment.
	o. UPS equipment.





	260573 - OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes computer-based, fault-current and overcurrent protective device coordination studies.  Protective devices shall be set based on results of the protective device coordination study.
	B. The selective coordination study shall be prepared by a New Jersey licensed engineer and be based on the specific proposed manufacturer equipment.  Final equipment location, conductor length, and any other element affecting the operation of over cu...
	C. All proposed equipment shall be tested and certified by the manufacturer to coordinate up to the specified fault current.
	D. Coordination of series-rated devices is not permitted

	1.3 ACTION SUBMITTALS
	A. Product Data:  For computer software program to be used for studies.
	B. Other Action Submittals:  The following submittals shall be made after the approval process for system protective devices has been completed.  Submittals shall also be provided in digital form.
	1. Coordination-study input data, including completed computer program input data sheets.
	2. Study and Equipment Evaluation Reports.
	3. Coordination-Study Report.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For coordination-study specialist.
	B. Product Certificates:  For coordination-study and fault-current-study computer software programs, certifying compliance with IEEE 399.

	1.5 QUALITY ASSURANCE
	A. Studies shall use computer programs that are distributed nationally and are in wide use.  Software algorithms shall comply with requirements of standards and guides specified in this Section.  Manual calculations are not acceptable.
	B. Coordination-Study Specialist Qualifications:  An entity experienced in the application of computer software used for studies, having performed successful studies of similar magnitude on electrical distribution systems using similar devices.
	1. Professional engineer, licensed in the state where Project is located, shall be responsible for the study.  All elements of the study shall be performed under the direct supervision and control of engineer.

	C. Comply with IEEE 242 for short-circuit currents and coordination time intervals.
	D. Comply with IEEE 399 for general study procedures.


	PART 2 -  PRODUCTS
	2.1 COMPUTER SOFTWARE DEVELOPERS
	A. Available Computer Software Developers:  Subject to compliance with requirements, companies offering computer software programs that may be used in the Work include, but are not limited to, the following:
	B. Computer Software Developers: Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Analysis:  Shall be prepared using SKM System Analysis, Inc. or convertible to SKM.
	1. SKM Systems Analysis, Inc.


	2.2 COMPUTER SOFTWARE PROGRAM REQUIREMENTS
	A. Comply with IEEE 399.
	B. Analytical features of fault-current-study computer software program shall include "mandatory," "very desirable," and "desirable" features as listed in IEEE 399.
	C. Computer software program shall be capable of plotting and diagramming time-current-characteristic curves as part of its output.  Computer software program shall report device settings and ratings of all overcurrent protective devices and shall dem...
	1. Optional Features:
	a. Arcing faults.
	b. Simultaneous faults.
	c. Explicit negative sequence.
	d. Mutual coupling in zero sequence.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine Project overcurrent protective device submittals for compliance with electrical distribution system coordination requirements and other conditions affecting performance.  Devices to be coordinated are indicated on Drawings.
	1. Proceed with coordination study only after relevant equipment submittals have been assembled.  Overcurrent protective devices that have not been submitted and approved prior to coordination study may not be used in study.


	3.2 POWER SYSTEM DATA
	A. Gather and tabulate the following input data to support coordination study:
	1. Product Data for overcurrent protective devices specified in other Division 26 Sections and involved in overcurrent protective device coordination studies.  Use equipment designation tags that are consistent with electrical distribution system diag...
	2. Impedance of utility service entrance.
	3. Electrical Distribution System Diagram:  In hard-copy and electronic-copy formats, showing the following:
	a. Circuit-breaker and fuse-current ratings and types.
	b. Relays and associated power and current transformer ratings and ratios.
	c. Transformer kilovolt amperes, primary and secondary voltages, connection type, impedance, and X/R ratios.
	d. Generator kilovolt amperes, size, voltage, and source impedance.
	e. Cables:  Indicate conduit material, sizes of conductors, conductor material, insulation, and length.
	f. Busway ampacity and impedance.
	g. Motor horsepower and code letter designation according to NEMA MG 1.

	4. Data sheets to supplement electrical distribution system diagram, cross-referenced with tag numbers on diagram, showing the following:
	a. Special load considerations, including starting inrush currents and frequent starting and stopping.
	b. Transformer characteristics, including primary protective device, magnetic inrush current, and overload capability.
	c. Motor full-load current, locked rotor current, service factor, starting time, type of start, and thermal-damage curve.
	d. Generator thermal-damage curve.
	e. Ratings, types, and settings of utility company's overcurrent protective devices.
	f. Special overcurrent protective device settings or types stipulated by utility company.
	g. Time-current-characteristic curves of devices indicated to be coordinated.
	h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere or current sensor rating, long-time adjustment range, short-time adjustment range, and instantaneous adjustment range for circuit breakers.
	i. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range, instantaneous attachment adjustment range, and current transformer ratio for overcurrent relays.
	j. Panelboards, switchboards, motor-control center ampacity, and interrupting rating in amperes rms symmetrical.



	3.3 FAULT-CURRENT STUDY
	A. Calculate the maximum available short-circuit current in amperes rms symmetrical at circuit-breaker positions of the electrical power distribution system.  The calculation shall be for a current immediately after initiation and for a three-phase bo...
	1. Distribution panelboard.
	2. Branch circuit panelboard(s).
	3. Automatic Transfer Switch.

	B. Study electrical distribution system from normal and alternate power sources throughout electrical distribution system for Project.  Include studies of system-switching configurations and alternate operations that could result in maximum fault cond...
	C. Calculate momentary and interrupting duties on the basis of maximum available fault current.
	D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply with IEEE 141, IEEE 241 and IEEE 242.
	1. Transformers:
	a. ANSI C57.12.10.
	b. ANSI C57.12.22.
	c. ANSI C57.12.40.
	d. IEEE C57.12.00.
	e. IEEE C57.96.

	2. Medium-Voltage Circuit Breakers:  IEEE C37.010.
	3. Low-Voltage Circuit Breakers:  IEEE 1015 and IEEE C37.20.1.
	4. Low-Voltage Fuses:  IEEE C37.46.

	E. Study Report:
	1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault currents on electrical distribution system diagram.

	F. Equipment Evaluation Report:
	1. For 600-V overcurrent protective devices, ensure that interrupting ratings are equal to or higher than calculated 1/2-cycle symmetrical fault current.
	2. For devices and equipment rated for asymmetrical fault current, apply multiplication factors listed in the standards to 1/2-cycle symmetrical fault current.
	3. Verify adequacy of phase conductors at maximum three-phase bolted fault currents; verify adequacy of equipment grounding conductors and grounding electrode conductors at maximum ground-fault currents.  Ensure that short-circuit withstand ratings ar...


	3.4 COORDINATION STUDY
	A. Perform coordination study using approved computer software program.  Prepare a written report using results of fault-current study.  Comply with IEEE 399.
	1. Calculate the maximum and minimum 1/2-cycle short-circuit currents.
	2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) short-circuit currents.
	3. Calculate the maximum and minimum ground-fault currents.

	B. Comply with IEEE 141, IEEE 241 and IEEE 242 recommendations for fault currents and time intervals.
	C. Transformer Primary Overcurrent Protective Devices:
	1. Device shall not operate in response to the following:
	a. Inrush current when first energized.
	b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is specified for that transformer.
	c. Permissible transformer overloads according to IEEE C57.96 if required by unusual loading or emergency conditions.

	2. Device settings shall protect transformers according to IEEE C57.12.00, for fault currents.

	D. Motors served by voltages more than 600 V shall be protected according to IEEE 620.
	E. Conductor Protection:  Protect cables against damage from fault currents according to ICEA P-32-382, ICEA P-45-482, and conductor melting curves in IEEE 242.
	F. Coordination-Study Report:  Prepare a written report indicating the following results of coordination study:
	1. Tabular Format of Settings Selected for Overcurrent Protective Devices:
	a. Device tag.
	b. Relay-current transformer ratios; and tap, time-dial, and instantaneous-pickup values.
	c. Circuit-breaker sensor rating; and long-time, short-time, and instantaneous settings.
	d. Fuse-current rating and type.
	e. Ground-fault relay-pickup and time-delay settings.

	2. Coordination Curves:  Prepared to determine settings of overcurrent protective devices to achieve selective coordination.  Graphically illustrate that adequate time separation exists between devices installed in series, including power utility comp...
	a. Device tag.
	b. Voltage and current ratio for curves.
	c. Three-phase and single-phase damage points for each transformer.
	d. No damage, melting, and clearing curves for fuses.
	e. Cable damage curves.
	f. Transformer inrush points.
	g. Maximum fault-current cutoff point.


	G. Completed data sheets for setting of overcurrent protective devices.



	260923 - LIGHTING CONTROL DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Time switches.
	2. Photoelectric switches.
	3. Indoor occupancy sensors.
	4. Emergency shunt relays.

	B. Related Requirements:
	1. Division 26 Section 262726 - Wiring Devices for wall-box dimmers, wall-switch occupancy sensors, and manual light switches.
	2. Division 26 Section 265100 – Interior Lighting
	3. Division 26 Section 265600 – Exterior Lighting
	4. Any wiring diagrams, details and schedules on the electrical drawings.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show installation details for completely functional lighting center systems.  They shall include, but not be limited to the following:
	1. Interconnection diagrams showing field-installed wiring.
	2. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For each type of lighting control device to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 TIME SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Cooper Industries, Inc.
	2. Intermatic, Inc.
	3. Leviton Mfg. Company Inc.
	4. NSi Industries LLC; TORK Products.
	5. Or approved equal.

	C. Electronic Time Switches:  Solid state, programmable, with alphanumeric display; complying with UL 917.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Contact Configuration:  SPST, DPST or DPDT, as required.
	3. Contact Rating:  30-A inductive or resistive, 240-V ac, 20-A ballast load, 120-/240-V ac or as required for intended load to be served.
	4. Programs:  12 channels; each channel is individually programmable with two on-off set points on a 24-hour schedule, allowing different set points for each day of the week and an annual holiday schedule that overrides the weekly operation on holidays.
	5. Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a program on each individually selected channel.
	6. Astronomic Time:  All channels.
	7. Automatic daylight savings time changeover.
	8. Battery Backup:  Not less than seven days reserve, to maintain schedules and time clock.

	D. Electromechanical-Dial Time Switches:  Comply with UL 917.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Contact Configuration:  SPST. DPST, SPDT or DPDT as required.
	3. Contact Rating:  30-A inductive or resistive, 240-V ac 20A ballast load, 120-/277-V ac.
	4. Circuitry:  Allows connection of a photoelectric relay as a substitute for the on-off function of a program.
	5. Astronomic time dial.
	6. Eight-Day Program:  Uniquely programmable for each weekday and holidays.
	7. Skip-a-day mode.
	8. Wound-spring reserve carryover mechanism to keep time during power failures, minimum of 16 hours.


	2.2 OUTDOOR PHOTOELECTRIC SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Cooper Industries, Inc.
	2. Intermatic, Inc.
	3. NSi Industries LLC; TORK Products.
	4. Tyco Electronics; ALR Brand.
	5. Or Approved equal.

	B. Description:  Solid state, with SPST or DPST dry contacts as required, rated for 1800 VA tungsten or 1000 VA inductive, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Light-Level Monitoring Range:  1.5 to 10 fc (16.14 to 108 lux), with an adjustment for turn-on and turn-off levels within that range[, and a directional lens in front of the photocell to prevent fixed light sources from causing turn-off].
	3. Time Delay:  Fifteen second minimum, to prevent false operation.
	4. Surge Protection:  Metal-oxide varistor.
	5. Mounting:  Twist lock complies with NEMA C136.10, with base-and-stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the north sky exposure.

	C. Description:  Solid state, with SPST or DPST dry contacts as required, rated for 1800 VA, to operate connected load, complying with UL 773.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Light-Level Monitoring Range:  1.5 to 10 fc (16.14 to 108 lux), with an adjustment for turn-on and turn-off levels within that range.
	3. Time Delay:  Thirty-second minimum, to prevent false operation.
	4. Lightning Arrester:  Air-gap type.
	5. Mounting:  Twist lock complying with NEMA C136.10, with base.


	2.3 INDOOR OCCUPANCY SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Watt Stopper.
	2. Cooper Industries, Inc.
	3. Hubbell Building Automation, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Or Approved equal.

	B. General Requirements for Sensors:  Wall- or ceiling-mounted, solid-state indoor occupancy sensors with a separate power pack.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operation:  Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	3. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor is powered from the power pack.
	4. Power Pack:  Dry contacts shall be fully rated for 20 A ballast load at 120V, 277 VAC, tungsten at 120 VAC, and for 1 hp at 120 VAC.  Sensor has 24 VDC, 150-mA, Class 2 power source, as defined by NFPA 70.
	5. Mounting:
	a. Sensor:  Suitable for mounting in any position on a standard outlet box.
	b. Relay:  Externally mounted through a 1/2-inch (13-mm) knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.

	6. Indicator:  Digital display, to show when motion is detected during testing and normal operation of sensor.
	7. Bypass Switch:  Override the "on" function in case of sensor failure.
	8. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc (21.5 to 2152 lux); turn lights off when selected lighting level is present.

	C. PIR Type:  Ceiling mounted; detect occupants in coverage area by their heat and movement.
	1. Detector Sensitivity:  Detect occurrences of 6-inch- (150-mm-) minimum movement of any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm).
	2. Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	3. Detection Coverage (Corridor):  Detect occupancy within 90 feet (27.4 m) when mounted on a 10-foot- (3-m-) high ceiling.

	D. Ultrasonic Type:  Ceiling mounted; detect occupants in coverage area through pattern changes of reflected ultrasonic energy .
	1. Detector Sensitivity:  Detect a person of average size and weight moving not less than 12 inches (305 mm) in either a horizontal or a vertical manner at an approximate speed of 12 inches/s (305 mm/s).
	2. Detection Coverage (Small Room):  Detect occupancy anywhere within a circular area of 600 sq. ft. (56 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	4. Detection Coverage (Large Room):  Detect occupancy anywhere within a circular area of 2000 sq. ft. (186 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	5. Detection Coverage (Corridor):  Detect occupancy anywhere within 90 feet (27.4 m) when mounted on a 10-foot- (3-m-) high ceiling in a corridor not wider than 14 feet (4.3 m).

	E. Dual-Technology Type:  Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods.  The particular technology or combination of technologies that control on-off functions is selectable in the field by operating co...
	1. Sensitivity Adjustment:  Separate for each sensing technology.
	2. Detector Sensitivity:  Detect occurrences of 6-inch- (150-mm-) minimum movement of any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm), and detect a person of average size and weight moving not less than 12 i...
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.


	2.4 EMERGENCY SHUNT RELAY
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Lighting Control and Design; Acuity Lighting Group, Inc.
	2. Watt Stopper.
	3. Leviton
	4. Or Approved Equal.

	B. Description:  Normally closed, electrically held relay, arranged for wiring in parallel with manual or automatic switching contacts; complying with UL 924.
	1. Coil Rating:  120V.


	2.5 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No. 14 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.

	3.2 CONTACTOR INSTALLATION
	A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration, unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.3 WIRING INSTALLATION
	A. Wiring Method:  Comply with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch (13 mm).
	B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	C. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.4 IDENTIFICATION
	A. Identify components and power and control wiring according to Division 26 Section "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate lighting control devices and perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections[ with the assistance of a factory-authorized service representative]:
	1. Operational Test:  After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Lighting control devices will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions.  Provide up to two separate visits to Project during other-than-normal ...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range.  Set time delay to suit Owner's operations.
	2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.
	3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.


	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.



	262416 - PANELBOARDS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Section 260573 – Overcurrent Protective Device Coordination Study.
	C. Section 260553 – Identification for Electrical Systems.

	1.2 SUMMARY
	A. Section Includes:
	1. Lighting and appliance branch-circuit panelboards.
	2. Load centers.
	3. Electronic-grade panelboards.


	1.3 DEFINITIONS
	A. SVR:  Suppressed voltage rating.
	B. TVSS:  Transient voltage surge suppressor.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the potential seismic forces in accordance with the seismic design category the unit will be fully operational after the sei...


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Include evidence of NRTL listing for series rating of installed devices.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.
	8. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards.  Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency.
	B. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Syst...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field Quality-Control Reports:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	D. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.
	2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:  Two spares for each panelboard.
	3. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	4. Fuses for Fused Power-Circuit Devices:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.


	1.9 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NEMA PB 1.
	F. Comply with NFPA 70.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NECA 407.

	1.11 PROJECT CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature:  Not exceeding 23 deg F to plus 104 deg F.
	b. Altitude:  Not exceeding 6600 feet.


	B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 6600 feet.

	C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Owner no fewer than ten days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner's written permission.
	3. Comply with NFPA 70E.


	1.12 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.

	1.13 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Division 26 Section 260548 "Vibration and Seismic Controls for Electrical Systems."
	B. Enclosures:  Flush and surface-mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.
	b. Outdoor Locations:  NEMA 250, Type 4.
	c. Wash-Down]Areas:  NEMA 250, Type 4X stainless steel>.
	d. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4>.
	e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.

	2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.
	4. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	5. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral with enclosure body.  Arrange to isolate individual panel sections.
	6. Finishes:
	a. Panels and Trim:  galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Same finish as panels and trim.
	c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective devices and other components.

	7. Directory Card:  Inside panelboard door, mounted in metal frame with transparent protective cover.

	C. Incoming Mains Location:  Top and bottom.
	D. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; insulated from box.
	4. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.
	5. Split Bus:  Vertical buses divided into individual vertical sections.

	E. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs: Compression type.
	3. Ground Lugs and Bus-Configured Terminators:  Compression type.
	4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.
	6. Gutter-Tap Lugs:  Compression type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.
	7. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on extra-capacity neutral bus.

	F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.
	G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains:  Circuit breaker or lugs only.
	D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	F. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.

	2.3 ELECTRONIC-GRADE PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Current Technology; a subsidiary of Danahar Corporation.
	2. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	3. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	4. Siemens Energy & Automation, Inc.
	5. Square D; a brand of Schneider Electric.

	B. Panelboards:  NEMA PB 1; with factory-installed, integral TVSS; labeled by an NRTL for compliance with UL 67 after installing TVSS.
	C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.
	D. Main Overcurrent Protective Devices:  Bolt-on thermal-magnetic circuit breakers.
	E. Branch Overcurrent Protective Devices:  Bolt-on thermal-magnetic circuit breakers.
	F. Buses:
	1. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.
	2. Copper equipment and isolated ground buses.

	G. Surge Protection Device:  IEEE C62.41-compliant, integrally mounted, bolt-on, solid-state, parallel-connected, modular (with field-replaceable modules) type, with sine-wave tracking suppression and filtering modules, short-circuit current rating co...
	1. Accessories:
	a. Fuses rated at 200-kA interrupting capacity.
	b. Fabrication using bolted compression lugs for internal wiring.
	c. Integral disconnect switch.
	d. Redundant suppression circuits.
	e. Redundant replaceable modules.
	f. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	g. LED indicator lights for power and protection status.
	h. Audible alarm, with silencing switch, to indicate when protection has failed.
	i. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of system operation.  Contacts shall reverse position on failure of any surge diversion module or on opening of any current-limiting device....
	j. Six-digit, transient-event counter set to totalize transient surges.

	2. Peak Single-Impulse Surge Current Rating:  120 kA per mode/240 kA per phase.
	3. Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform described in IEEE C62.41.2.
	a. Line to Neutral:  70,000 A.
	b. Line to Ground:  70,000 A.
	c. Neutral to Ground:  50,000 A.

	4. Withstand Capabilities:  12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges with less than 5 percent change in clamping voltage.
	5. Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120-V, three-phase, four-wire circuits shall be as follows:
	a. Line to Neutral:  400 V for 208Y/120.
	b. Line to Ground:  400 V for 208Y/120.
	c. Neutral to Ground:  400 V for 208Y/120.



	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and I2t response.

	4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, single-pole configuration.
	8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	e. Communication Capability:  Circuit-breaker-mounted communication module with functions and features compatible with power monitoring and control system specified in Division 26 Section "Electrical Power Monitoring and Control."
	f. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.
	g. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage with field-adjustable 0.1- to 0.6-second time delay.
	h. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-breaker contacts.
	i. Alarm Switch:  Single-pole, normally open contact that actuates only when circuit breaker trips.
	j. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
	k. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking ground-fault protection function with other upstream or downstream devices.
	l. Multipole units enclosed in a single housing or factory assembled to operate as a single unit.
	m. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in on or off position.
	n. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position.


	C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	1. Fuses, and Spare-Fuse Cabinet:  Comply with requirements specified in Division 26 Section "Fuses."
	2. Fused Switch Features and Accessories:  Standard ampere ratings and number of poles.
	3. Auxiliary Contacts:  One normally open and normally closed contact(s) that operate with switch handle operation.


	2.5 ACCESSORY COMPONENTS AND FEATURES
	A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NECA 407.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NECA 407.
	B. Temporary Provisions:  Remove temporary channels, brackets and temporary blocking of moving parts from panelboards.
	C. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	D. Mount top of trim 78 inches  above finished floor unless otherwise indicated.
	E. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	F. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	G. Install filler plates in unused spaces.
	H. Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 1-inch (27-GRC) empty conduits into raised floor space or below slab not on grade.
	I. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	J. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are...
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard.  Remove front panels so joints and connections are accessible to portable scanner.
	b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each panelboard 11 months after date of Substantial Completion.
	c. Instruments and Equipment:
	1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.



	F. Panelboards will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.5 ADJUSTING
	A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section "Overcurrent Protective Device Coordination Study."
	C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.


	3.6 PROTECTION
	A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions.



	262726 - WIRING DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Receptacles with integral surge-suppression units.
	3. Isolated-ground receptacles.
	4. Tamper-resistant receptacles.
	5. Weather-resistant receptacles.
	6. Snap switches.
	7. Communications outlets.
	8. Cord and plug sets.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	2. Cord and Plug Sets:  Match equipment requirements.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand (Pass & Seymour).
	5. Or approved equal.

	B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.


	2.3 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), CR5362 (duplex).
	b. Hubbell; HBL5351 (single), HBL5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5361 (single), 5362 (duplex).
	e. Or approved equal.


	B. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; IG5362RN.
	b. Hubbell; IG5362.
	c. Leviton; 5362-IG.
	d. Pass & Seymour; IG5362.
	e. Or approved equal.

	2. Description:  Straight blade; equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap.  Isolation shall be integral to receptacle constructi...

	C. Tamper-Resistant Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; TR8300.
	b. Hubbell; HBL8300SGA.
	c. Leviton; 8300-SGG.
	d. Pass & Seymour; TR63H.
	e. Or approved equal.



	2.4 GFCI RECEPTACLES
	A. General Description:
	1. Straight blade, non-feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; VGF20.
	b. Hubbell; GFR5352L.
	c. Pass & Seymour; 2095.
	d. Leviton; 7590.


	C. Tamper-Resistant GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; GFTR20.
	b. Pass & Seymour; 2095TR.



	2.5 TVSS RECEPTACLES
	A. General Description:  Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and FS W-C-596, with integral TVSS in line to ground, line to neutral, and neutral to ground.
	1. TVSS Components:  Multiple metal-oxide varistors; with a nominal clamp-level rating of 400 V and minimum single transient pulse energy dissipation of 240 J, according to IEEE C62.41.2 and IEEE C62.45.
	2. Active TVSS Indication:  Visual and audible, with light visible in face of device to indicate device is "active" or "no longer in service."

	B. Duplex TVSS Convenience Receptacles:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5362BLS.
	b. Hubbell; HBL5362SA.
	c. Leviton; 5380.
	d. Pass & Seymour; 5362BLSP.

	2. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.

	C. Isolated-Ground, Duplex Convenience Receptacles:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; IG5362BLS.
	b. Hubbell; IG5362SA.
	c. Leviton; 5380-IG.
	d. Pass & Seymour; IG5362BLSP.

	2. Description:
	a. Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.
	b. Equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap. Isolation shall be integral to receptacle construction and not dependent on removab...



	2.6 CORD AND PLUG SETS
	A. Description:
	1. Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and ampacity of at least 130 percent of the equipment rating.
	3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.7 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Single Pole:
	1) Cooper; AH1221.
	2) Hubbell; HBL1221.
	3) Leviton; 1221-2.
	4) Pass & Seymour; CSB20AC1.

	b. Three Way:
	1) Cooper; AH1223.
	2) Hubbell; HBL1223.
	3) Leviton; 1223-2.
	4) Pass & Seymour; CSB20AC3.

	c. Four Way:
	1) Cooper; AH1224
	2) Hubbell; HBL 1224
	3) Leviton; 1224-2
	4) Pass & Seymor; CSB20AC4


	C. Key-Operated Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; AH1221L.
	b. Hubbell; HBL1221L.
	c. Leviton; 1221-2L.
	d. Pass & Seymour; PS20AC1-L.

	2. Description:  Single pole, with factory-supplied key in lieu of switch handle.


	2.8 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  0.035-inch thick, satin-finished, Type 302 stainless steel.
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum with lockable cover.

	2.9 PREFABRICATED MULTIOUTLET ASSEMBLIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hubbell Incorporated; Wiring Device-Kellems.
	2. Wiremold/Legrand.

	B. Description:
	1. Two-piece surface metal raceway, with factory-wired multioutlet harness.
	2. Components shall be products from single manufacturer designed for use as a complete, matching assembly of raceways and receptacles.

	C. Raceway Material:  Metal, with manufacturer's standard finish.
	D. Multioutlet Harness:
	1. Receptacles:  15-A, 125-V, NEMA WD 6 Configuration 5-15R receptacles complying with NEMA WD 1, UL 498, and FS W-C-596.
	2. Receptacle Spacing:  12 inches.
	3. Wiring:  No. 12 AWG solid, Type THHN copper, two circuit, connecting alternating receptacles.


	2.10 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to UPS Power System:  Red.
	3. TVSS Devices:  Blue.
	4. Isolated-Ground Receptacles:  Orange.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical.  Group adjacent switches under single, multigang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number.  Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units and ...

	C. Wiring device will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.



	262813 - FUSES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, panelboards, switchboards and enclosed controllers.
	2. Plug fuses rated 125-V ac and less for use in plug-fuse-type enclosed switches, fuseholders and panelboards.
	3. Plug-fuse adapters for use in Edison-base, plug-fuse sockets.
	4. Spare-fuse cabinets.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material, dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. Include the following for each fuse type indicated:
	1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses with adjusted ratings.
	a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local ambient temperature, and adjusted fuse rating.
	b. Provide manufacturer's technical data on which ambient temperature adjustment calculations are based.

	2. Dimensions and manufacturer's technical data on features, performance, electrical characteristics, and ratings.
	3. Current-limitation curves for fuses with current-limiting characteristics.
	4. Time-current coordination curves (average melt) and current-limitation curves (instantaneous peak let-through current) for each type and rating of fuse.  Submit on translucent log-log graph paper.
	5. Coordination charts and tables and related data.
	6. Fuse sizes for elevator feeders and elevator disconnect switches.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For fuses to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Ambient temperature adjustment information.
	2. Current-limitation curves for fuses with current-limiting characteristics.
	3. Time-current coordination curves (average melt) and current-limitation curves (instantaneous peak let-through current) for each type and rating of fuse.  Submit on translucent log-log graph paper.
	4. Coordination charts and tables and related data.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than two of each size and type.


	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA FU 1 for cartridge fuses.
	D. Comply with NFPA 70.
	E. Comply with UL 248-11 for plug fuses.

	1.7 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.8 COORDINATION
	A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with system short-circuit current levels.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Bussmann, Inc.
	2. Edison Fuse, Inc.
	3. Ferraz Shawmut, Inc.
	4. Littelfuse, Inc.


	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.

	2.3 PLUG FUSES
	A. Characteristics:  UL 248-11, nonrenewable plug fuses; 125-V ac.

	2.4 PLUG-FUSE ADAPTERS
	A. Characteristics:  Adapters for using Type S, rejection-base plug fuses in Edison-base fuseholders or sockets; ampere ratings matching fuse ratings; irremovable once installed.

	2.5 SPARE-FUSE CABINET
	A. Characteristics:  Wall-mounted steel unit with full-length, recessed piano-hinged door and key-coded cam lock and pull.
	1. Size:  Adequate for storage of spare fuses specified with 15 percent spare capacity minimum.
	2. Finish:  Gray, baked enamel.
	3. Identification:  "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on exterior of door.
	4. Fuse Pullers:  For each size of fuse, where applicable and available, from fuse manufacturer.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically damaged.
	B. Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting performance, such as rejection features.
	C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FUSE APPLICATIONS
	A. Cartridge Fuses:
	1. Service Entrance:  Class L, time delay.
	2. Feeders:  Class L, time delay.
	3. Motor Branch Circuits:  Class RK1, time delay.
	4. Other Branch Circuits:  Class J, fast acting.
	5. Control Circuits:  Class CC, fast acting.

	B. Plug Fuses:
	1. Motor Branch Circuits:  Type S, dual or Type S, single element time delay, as required.
	2. Other Branch Circuits: Type S, dual-element time delay or Type S, single element time delay, as required.


	3.3 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.
	B. Install plug-fuse adapters in Edison-base fuseholders and sockets.  Ensure that adapters are irremovable once installed.
	C. Install spare-fuse cabinet(s).

	3.4 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems" and indicating fuse replacement information on inside door of each fused switch and adjacent to each fuse block, ...



	262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	B. Section 260575 – Overcurrent Protection Device Coordination Study

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Molded-case circuit breakers (MCCBs).
	4. Enclosures.


	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Include evidence of NRTL listing for series rating of installed devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	6. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.  Submit on translucent log-log graph paper.

	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency.
	B. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	D. Manufacturer's field service report.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.  Submit on translucent log-log graph paper.


	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Fuse Pullers:  Two for each size and type.


	1.9 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NFPA 70.

	1.10 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude:  Not exceeding 6600 feet.

	B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Owner no fewer than ten days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without Owner's written permission.
	4. Comply with NFPA 70E.


	1.11 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Where ample space is not available or wall surface not suitable for directly mounting equipment, provide galvanized steel unistrut with all necessary galvanized steel hardware for complete mounting and installation of equipment.  All clearances sha...


	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in...
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
	5. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	6. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	7. Lugs:  Compression type, suitable for number, size, and conductor material.
	8. Service-Rated Switches:  Labeled for use as service equipment.
	9. Accessory Control Power Voltage:  Remote mounted and powered; 120-V ac.


	2.2 NONFUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	5. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	6. Lugs:  Compression type, suitable for number, size, and conductor material.
	7. Accessory Control Power Voltage:  Remote mounted and powered; 120-V ac.


	2.3 MOLDED-CASE CIRCUIT BREAKERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.  The electrical system shall selectively coordinate up to the available fault current rating.  All circuit brea...
	C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	D. Adjustable, Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	E. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following field-adjustable settings:
	1. Instantaneous trip.
	2. Instantaneous override “OFF”.
	3. Long- and short-time pickup levels.
	4. Long- and short-time time adjustments.
	5. Ground-fault pickup level, time delay, and I2t response.

	F. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less than NEMA FU 1, RK-5.
	G. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse compartment door.
	H. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	I. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers:  With Class B ground-fault protection (30-mA trip).
	J. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs Compression type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.
	4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered  type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and thre...
	5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
	6. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage without intentional time delay.
	7. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
	8. Alarm Switch:  One NO contact that operates only when circuit breaker has tripped.
	9. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
	10. Zone-Selective Interlocking:  Integral with electronic ground-fault trip unit; for interlocking ground-fault protection function.
	11. Electrical Operator:  Provide remote control for on, off, and reset operations.
	12. Accessory Control Power Voltage:  Integrally mounted, self-powered 120-V ac.


	2.4 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 4.
	3. Wash-Down Areas:  NEMA 250, Type 4X stainless steel.
	4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
	5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Comply with mounting and anchoring requirements specified in Division 26 Section 260548 "Vibration and Seismic Controls for Electrical Systems."
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Division 26 Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker.  Remove front panels so joints and connections are accessible to porta...
	b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
	c. Instruments and Equipment:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.

	4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	F. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after ...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section "Overcurrent Protective Device Coordination Study".



	262923 - VARIABLE-FREQUENCY MOTOR CONTROLLERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes separately enclosed, pre-assembled, combination VFCs, rated 600 V and less, for speed control of three-phase, squirrel-cage induction motors.

	1.3 DEFINITIONS
	A. BAS:  Building automation system.
	B. CE:  Conformite Europeene (European Compliance).
	C. CPT:  Control power transformer.
	D. EMI:  Electromagnetic interference.
	E. IGBT:  Insulated-gate bipolar transistor.
	F. LAN:  Local area network.
	G. LED:  Light-emitting diode.
	H. MCP:  Motor-circuit protector.
	I. NC:  Normally closed.
	J. NO:  Normally open.
	K. OCPD:  Overcurrent protective device.
	L. PCC:  Point of common coupling.
	M. PID:  Control action, proportional plus integral plus derivative.
	N. PWM:  Pulse-width modulated.
	O. RFI:  Radio-frequency interference.
	P. TDD:  Total demand (harmonic current) distortion.
	Q. THD(V):  Total harmonic voltage demand.
	R. VFC:  Variable-frequency motor controller.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  VFCs shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type and rating of VFC indicated.  Include features, performance, electrical ratings, operating characteristics, shipping and operating weights, and furnished specialties and accessories.
	B. LEED Submittals:
	1. Product Data for Credit EA 5:  For continuous metering equipment for energy consumption.

	C. Shop Drawings:  For each VFC indicated.  Include dimensioned plans, elevations, and sections; and conduit entry locations and sizes, mounting arrangements, and details, including required clearances and service space around equipment.
	1. Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	a. Each installed unit's type and details.
	b. Factory-installed devices.
	c. Enclosure types and details.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of enclosed unit.
	f. Features, characteristics, ratings, and factory settings of each VFC and installed devices.
	g. Specified modifications.

	2. Schematic and Connection Wiring Diagrams:  For power, signal, and control wiring.


	1.6 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Floor plans, drawn to scale, showing dimensioned layout, required working clearances, and required area above and around VFCs.  Show VFC layout and relationships between electrical components and adjacent structural and mech...
	B. Qualification Data:  For qualified testing agency.
	C. Seismic Qualification Certificates:  For VFCs, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based, and their installation requirements.

	D. Product Certificates:  For each VFC, from manufacturer.
	E. Harmonic Analysis Study and Report:  Comply with IEEE 399 and NETA Acceptance Testing Specification; identify the effects of nonlinear loads and their associated harmonic contributions on the voltages and currents throughout the electrical system. ...
	F. Source quality-control reports.
	G. Field quality-control reports.
	H. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed, and arrange to demonstrate that selection of heaters suits actual motor nameplate, full-load currents.
	I. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have been installed and arrange to demonstrate that switch settings for motor-running overload protection suit actual motors to be protected.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For VFCs to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting thermal-magnetic circuit breaker and MCP trip settings.
	2. Manufacturer's written instructions for setting field-adjustable overload relays.
	3. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor control modules.
	4. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.


	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Power Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than two of each size and type.
	3. Indicating Lights:  Two of each type and color installed.
	4. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic controller installed.
	5. Power Contacts:  Furnish three spares for each size and type of magnetic contactor installed.


	1.9 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NFPA 70.
	D. IEEE Compliance:  Fabricate and test VFC according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. If stored in space that is not permanently enclosed and air conditioned, remove loose packing and flammable materials from inside controllers and connect factory-installed space heaters to temporary electrical service.

	1.11 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation, capable of driving full load without derating, under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than 14 deg F (minus 10 deg C) and not exceeding 104 deg F (40 deg C).
	2. Ambient Storage Temperature:  Not less than minus 4 deg F (minus 20 deg C) and not exceeding 140 deg F (60 deg C)
	3. Humidity:  Less than 95 percent (noncondensing).
	4. Altitude:  Not exceeding 3300 feet (1005 m).

	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFCs, including clearances between VFCs, and adjacent surfaces and other items.

	1.12 COORDINATION
	A. Coordinate features of motors, load characteristics, installed units, and accessory devices to be compatible with the following:
	1. Torque, speed, and horsepower requirements of the load.
	2. Ratings and characteristics of supply circuit and required control sequence.
	3. Ambient and environmental conditions of installation location.

	B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-bolt inserts into bases.
	C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.

	1.13 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace VFCs that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ABB.
	2. Baldor Electric Company.
	3. Danfoss Inc.; Danfoss Drives Div.
	4. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	5. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	6. Rockwell Automation, Inc.; Allen-Bradley Brand.
	7. Siemens Energy & Automation, Inc.
	8. Square D; a brand of Schneider Electric.
	9. Toshiba International Corporation.
	10. Yaskawa Electric America, Inc; Drives Division.
	11. Or Approved equal.

	B. General Requirements for VFCs:  Comply with NEMA ICS 7, NEMA ICS 61800-2, and UL 508C.
	C. Application:  Constant torque.
	D. VFC Description:  Variable-frequency power converter (rectifier, dc bus, and IGBT, PWM inverter) factory packaged in an enclosure, with integral disconnecting means and overcurrent and overload protection; listed and labeled by an NRTL as a complet...
	1. Units suitable for operation of NEMA MG 1, Design A and Design B motors as defined by NEMA MG 1, Section IV, Part 30, "Application Considerations for Constant Speed Motors Used on a Sinusoidal Bus with Harmonic Content and General Purpose Motors Us...
	2. Units suitable for operation of inverter-duty motors as defined by NEMA MG 1, Section IV, Part 31, "Definite-Purpose Inverter-Fed Polyphase Motors."
	3. Listed and labeled for integrated short-circuit current (withstand) rating by an NRTL acceptable to authorities having jurisdiction.

	E. Design and Rating:  Match load type, such as fans, blowers, and pumps; and type of connection used between motor and load such as direct or through a power-transmission connection.
	F. Output Rating:  Three-phase; 10 to [60 Hz, with voltage proportional to frequency throughout voltage range] [66 Hz, with torque constant as speed changes]; maximum voltage equals input voltage.
	G. Unit Operating Requirements:
	1. Input AC Voltage Tolerance:  Plus 10 and minus 10 percent of VFC input voltage rating.
	2. Input AC Voltage Unbalance:  Not exceeding 3 percent.
	3. Input Frequency Tolerance:  Plus or minus 3 percent of VFC frequency rating.
	4. Minimum Efficiency:  97 percent at 60 Hz, full load.
	5. Minimum Displacement Primary-Side Power Factor:  98 percent under any load or speed condition.
	6. Minimum Short-Circuit Current (Withstand) Rating:  100 kA.
	7. Ambient Temperature Rating:  Not less than 14 deg F (minus 10 deg C) and not exceeding 104 deg F (40 deg C).
	8. Ambient Storage Temperature Rating:  Not less than minus 4 deg F (minus 20 deg C) and not exceeding 140 deg F (60 deg C)
	9. Humidity Rating:  Less than 95 percent (noncondensing).
	10. Altitude Rating:  Not exceeding 3300 feet (1005 m).
	11. Vibration Withstand:  Comply with IEC 60068-2-6.
	12. Overload Capability:  1.5 times the base load current for 60 seconds; minimum of 1.8 times the base load current for three seconds.
	13. Starting Torque:  Minimum 100 percent of rated torque from 3 to 60 Hz.
	14. Speed Regulation:  Plus or minus 5 percent.
	15. Output Carrier Frequency:  Selectable; 0.5 to 15 kHz.
	16. Stop Modes:  Programmable; includes fast, free-wheel, and dc injection braking.

	H. Inverter Logic:  Microprocessor based, 32 bit, isolated from all power circuits.
	I. Isolated Control Interface:  Allows VFCs to follow remote-control signal over a minimum 40:1 speed range.
	1. Signal:  Electrical.
	2. Signal:  Pneumatic.

	J. Internal Adjustability Capabilities:
	1. Minimum Speed:  5 to 25 percent of maximum rpm.
	2. Maximum Speed:  80 to 100 percent of maximum rpm.
	3. Acceleration:  0.1 to 999.9seconds.
	4. Deceleration:  0.1 to 999.9seconds.
	5. Current Limit:  30 to minimum of 150 percent of maximum rating.

	K. Self-Protection and Reliability Features:
	1. Input transient protection by means of surge suppressors to provide three-phase protection against damage from supply voltage surges 10 percent or more above nominal line voltage.
	2. Loss of Input Signal Protection:  Selectable response strategy, including speed default to a percent of the most recent speed, a preset speed, or stop; with alarm.
	3. Under- and overvoltage trips.
	4. Inverter overcurrent trips.
	5. VFC and Motor Overload/Overtemperature Protection:  Microprocessor-based thermal protection system for monitoring VFCs and motor thermal characteristics, and for providing VFC overtemperature and motor overload alarm and trip; settings selectable v...
	6. Critical frequency rejection, with three selectable, adjustable deadbands.
	7. Instantaneous line-to-line and line-to-ground overcurrent trips.
	8. Loss-of-phase protection.
	9. Reverse-phase protection.
	10. Short-circuit protection.
	11. Motor overtemperature fault.

	L. Automatic Reset/Restart:  Attempt three restarts after drive fault or on return of power after an interruption and before shutting down for manual reset or fault correction; adjustable delay time between restart attempts.
	M. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and engaged.
	N. Bidirectional Autospeed Search:  Capable of starting VFC into rotating loads spinning in either direction and returning motor to set speed in proper direction, without causing damage to drive, motor, or load.
	O. Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the minimum torque to ensure high-starting torque and increased torque at slow speeds.
	P. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on output frequency for temperature protection of self-cooled, fan-ventilated motors at slow speeds.
	Q. Integral Input Disconnecting Means and OCPD:  NEMA AB 1, molded-case switch, with power fuse block and current-limiting fuses, NEMA AB 1, thermal-magnetic circuit breaker, NEMA KS 1, nonfusible switch, with power fuse block and current-limiting fus...
	1. Disconnect Rating:  Not less than 115 percent of VFC input current rating.
	2. Disconnect Rating:  Not less than 115 percent of NFPA 70 motor full-load current rating or VFC input current rating, whichever is larger.
	3. Auxiliary Contacts:  NO/NC, arranged to activate before switch blades open.
	4. Auxiliary contacts "a" and "b" arranged to activate with circuit-breaker handle.
	5. NC alarm contact that operates only when circuit breaker has tripped.


	2.2 CONTROLS AND INDICATION
	A. Status Lights:  Door-mounted LED indicators displaying the following conditions:
	1. Power on.
	2. Run.
	3. Overvoltage.
	4. Line fault.
	5. Overcurrent.
	6. External fault.

	B. Panel-Mounted Operator Station:  Manufacturer's standard front-accessible, sealed keypad and plain-English language digital display; allows complete programming, program copying, operating, monitoring, and diagnostic capability.
	1. Keypad:  In addition to required programming and control keys, include keys for HAND, OFF, and AUTO modes.
	2. Security Access:  Provide electronic security access to controls through identification and password with at least three levels of access:  View only; view and operate; and view, operate, and service.
	a. Control Authority:  Supports at least four conditions:  Off, local manual control at VFC, local automatic control at VFC, and automatic control through a remote source.


	C. Historical Logging Information and Displays:
	1. Real-time clock with current time and date.
	2. Running log of total power versus time.
	3. Total run time.
	4. Fault log, maintaining last four faults with time and date stamp for each.

	D. Indicating Devices:  Digital display, mounted flush in VFC door and connected to display VFC parameters including, but not limited to:
	1. Output frequency (Hz).
	2. Motor speed (rpm).
	3. Motor status (running, stop, fault).
	4. Motor current (amperes).
	5. Motor torque (percent).
	6. Fault or alarming status (code).
	7. PID feedback signal (percent).
	8. DC-link voltage (V dc).
	9. Set point frequency (Hz).
	10. Motor output voltage (V ac).

	E. Control Signal Interfaces:
	1. Electric Input Signal Interface:
	a. A minimum of two programmable analog inputs:  0- to 10-V dc
	b. A minimum of six multifunction programmable digital inputs.

	2. Pneumatic Input Signal Interface:  3 to 15 psig (20 to 104 kPa).
	3. Remote Signal Inputs:  Capability to accept any of the following speed-setting input signals from the BAS or other control systems:
	a. 0- to 10-V dc.
	b. 4- to 20-mA dc.
	c. Potentiometer using up/down digital inputs.
	d. Fixed frequencies using digital inputs.

	4. Output Signal Interface:  A minimum of one programmable analog output signal(s) 0- to 10-V dc, which can be configured for any of the following:
	a. Output frequency (Hz).
	b. Output current (load).
	c. DC-link voltage (V dc).
	d. Motor torque (percent).
	e. Motor speed (rpm).
	f. Set point frequency (Hz).

	5. Remote Indication Interface:  A minimum of  two programmable dry-circuit relay outputs (120-V ac, 1 A) for remote indication of the following:
	a. Motor running.
	b. Set point speed reached.
	c. Fault and warning indication (overtemperature or overcurrent).
	d. PID high- or low-speed limits reached.


	F. PID Control Interface:  Provides closed-loop set point, differential feedback control in response to dual feedback signals.  Allows for closed-loop control of fans and pumps for pressure, flow, or temperature regulation.
	1. Number of Loops:  One.

	G. BAS Interface:  Factory-installed hardware and software to enable the BAS to monitor, control, and display VFC status and alarms[ and energy usage].  Allows VFC to be used with an external system within a multidrop LAN configuration; settings retai...
	1. Network Communications Ports:  Ethernet and RS-422/485.
	2. Embedded BAS Protocols for Network Communications:  ASHRAE 135 BACnet, Echelon LonWorks, Johnson Metasys N2, Modbus/Memobus, or  Siemens System 600 APOGEE; protocols accessible via the communications ports.


	2.3 LINE CONDITIONING AND FILTERING
	A. Input Line Conditioning:  Based on the harmonic analysis study and report, provide input filtering, as required, to limit TDD at input terminals of all indicated VFCs to less than 5 percent and THD(V) to 3 percent.
	B. Input Line Conditioning:  Based on the harmonic analysis study and report, provide input filtering, as required, to limit TDD and THD(V) at the defined PCC per IEEE 519.
	C. EMI/RFI Filtering:  CE marked; certify compliance with IEC 61800-3 for Category C2

	2.4 BYPASS SYSTEMS
	A. Bypass Operation:  Safely transfers motor between power converter output and bypass circuit, manually, automatically, or both.  Selector switches set modes and indicator lights indicate mode selected.  Unit is capable of stable operation (starting,...
	B. Bypass Mode:  Manual operation only; requires local operator selection at VFC.  Transfer between power converter and bypass contactor and retransfer shall only be allowed with the motor at zero speed.
	C. Bypass Mode:  Field-selectable automatic or manual, allows local and remote transfer between power converter and bypass contactor and retransfer, either via manual operator interface or automatic control system feedback.
	D. Bypass Controller:  Two-contactor-style bypass allows motor operation via the power converter or the bypass controller[; with input isolating switch and barrier arranged to isolate the power converter and permit safe troubleshooting and testing, bo...
	1. Bypass Contactor:  Load-break, NEMA-rated contactor.
	2. Output Isolating Contactor:  Non-load-break, NEMA-rated contactor.
	3. Isolating Switch:  Non-load-break switch arranged to isolate power converter and permit safe troubleshooting and testing of the power converter, both energized and de-energized, while motor is operating in bypass mode; pad-lockable, door-mounted ha...

	E. Bypass Controller:  Three-contactor-style bypass allows motor operation via the power converter or the bypass controller[; with input isolating switch and barrier] arranged to isolate the power converter input and output and permit safe testing[ an...
	1. Bypass Contactor:  Load-break, NEMA-rated contactor.
	2. Input and Output Isolating Contactors:  Non-load-break, NEMA-rated contactors.
	3. Isolating Switch:  Non-load-break switch arranged to isolate power converter and permit safe troubleshooting and testing of the power converter, both energized and de-energized, while motor is operating in bypass mode; pad-lockable, door-mounted ha...

	F. Bypass Contactor Configuration:  Full-voltage (across-the-line), Reduced-voltage (autotransformer).
	1. NORMAL/BYPASS selector switch.
	2. HAND/OFF/AUTO selector switch.
	3. NORMAL/TEST Selector Switch:  Allows testing and adjusting of VFC while the motor is running in the bypass mode.
	4. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors.
	a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, manufacturer's standard matching control power or line voltage.
	b. Power Contacts:  Totally enclosed, double break, and silver-cadmium oxide; assembled to allow inspection and replacement without disturbing line or load wiring.

	5. Control Circuits:  120V ac; obtained from integral CPT, with primary and secondary fuses, with control power source of sufficient capacity to operate all integral devices and remotely located pilot, indicating, and control devices.
	a. CPT Spare Capacity:  50 VA.

	6. Overload Relays:  NEMA ICS 2.
	a. Melting-Alloy Overload Relays:
	1) Inverse-time-current characteristic.
	2) Class 10 tripping characteristic.
	3) Heaters in each phase matched to nameplate full-load current of actual protected motor and with appropriate adjustment for duty cycle.

	b. Bimetallic Overload Relays:
	1) Inverse-time-current characteristic.
	2) Class 10 tripping characteristic.
	3) Heaters in each phase matched to nameplate full-load current of actual protected motor and with appropriate adjustment for duty cycle.
	4) Ambient compensated.
	5) Automatic resetting.

	c. Solid-State Overload Relays:
	1) Switch or dial selectable for motor-running overload protection.
	2) Sensors in each phase.
	3) Class 10/20 selectable tripping characteristic selected to protect motor against voltage and current unbalance and single phasing.
	4) Class II ground-fault protection, with start and run delays to prevent nuisance trip on starting.
	5) Analog communication module.

	d. NC isolated overload alarm contact.
	e. External overload reset push button.



	2.5 OPTIONAL FEATURES
	A. Multiple-Motor Capability:  VFC suitable for variable-speed service to multiple motors.  Overload protection shuts down VFC and motors served by it, and generates fault indications, when overload protection activates.
	1. Configure to allow two or more motors to operate simultaneously at the same speed; separate overload relay for each controlled motor.
	2. Configure to allow two motors to operate separately; operator selectable via local or remote switch or contact closures; single overload relay for both motors; separate output magnetic contactors for each motor.
	3. Configure to allow two motors to operate simultaneously and in a lead/lag mode, with one motor operated at variable speed via the power converter and the other at constant speed via the bypass controller; separate overload relay for each controlled...

	B. Damper control circuit with end of travel feedback capability.
	C. Sleep Function:  Senses a minimal deviation of a feedback signal and stops the motor.  On an increase in speed-command signal deviation, VFC resumes normal operation.
	D. Motor Preheat Function:  Preheats motor when idle to prevent moisture accumulation in the motor.
	E. Firefighter's Override (Smoke Purge) Input:  On a remote contact closure from [the firefighter's control station] [smoke-control fan controller] <Insert location>, this password-protected input:
	1. Overrides all other local and external inputs (analog/digital, serial communication, and all keypad commands).
	2. Forces VFC to operate motor, without any other run or speed command, at a field-adjustable, preset speed.
	3. Forces VFC to transfer to Bypass Mode and operate motor at full speed.
	4. Causes display of Override Mode on the VFC display.
	5. Reset VFC to normal operation on removal of override signal [automatically] [manually].

	F. Remote Indicating Circuit Terminals:  Mode selection, controller status, and controller fault.
	G. Remote digital operator kit.
	H. Communication Port:  RS-232 port, USB 2.0 port, or equivalent connection capable of connecting a printer[ and a notebook computer].
	I. <Insert optional feature>.

	2.6 ENCLOSURES
	A. VFC Enclosures:  NEMA 250, to comply with environmental conditions at installed location.
	1. Dry and Clean Indoor Locations:  Type 1.
	2. Outdoor Locations:  Type 3R.
	3. Wash-Down Areas:  Type 4X, stainless steel.

	B. Plenum Rating:  UL 1995; NRTL certification label on enclosure, clearly identifying VFC as "Plenum Rated."

	2.7 ACCESSORIES
	A. General Requirements for Control-Circuit and Pilot Devices:  NEMA ICS 5; factory installed in VFC enclosure cover unless otherwise indicated.
	1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type.
	a. Push Buttons:  Covered,  lockable, recessed, shielded types; maintained, momentary.
	b. Pilot Lights:  LED types; red; push to test.
	c. Selector Switches:  Rotary type.
	d. Stop and Lockout Push-Button Station:  Momentary-break, push-button station with a factory-applied hasp arranged so padlock can be used to lock push button in depressed position with control circuit open.


	B.  Reversible NC/NO bypass contactor auxiliary contact(s).
	C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays.
	D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable undervoltage, overvoltage, and time-delay settings.
	1. Current Transformers:  Continuous current rating, basic impulse insulating level (BIL) rating, burden, and accuracy class suitable for connected circuitry.  Comply with IEEE C57.13.

	E. Supplemental [Analog] [Digital] Meters:
	1. Elapsed-time meter.
	2. Kilowatt meter.
	3. Kilowatt-hour meter.

	F. Breather and drain assemblies, to maintain interior pressure and release condensation in NEMA 250, Type 3R enclosures installed outdoors or in unconditioned interior spaces subject to humidity and temperature swings.
	G. Space heaters, with NC auxiliary contacts, to mitigate condensation in NEMA 250, Type 3R enclosures installed outdoors or in unconditioned interior spaces subject to humidity and temperature swings.
	H. Cooling Fan and Exhaust System:  For NEMA 250, Type 1; UL 508 component recognized:  Supply fan, with composite intake and exhaust grills and filters; 120V ac; obtained from integral CPT.
	I. Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and subject to direct and extended sun exposure.
	J. Spare control-wiring terminal blocks.

	2.8 SOURCE QUALITY CONTROL
	A. Testing:  Test and inspect VFCs according to requirements in NEMA ICS 61800-2.
	1. Test each VFC while connected to a motor that is comparable to that for which the VFC is rated.
	2. Verification of Performance:  Rate VFCs according to operation of functions and features specified.

	B. VFCs will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, surfaces, and substrates to receive VFCs, with Installer present, for compliance with requirements for installation tolerances, and other conditions affecting performance.
	B. Examine VFC before installation.  Reject VFCs that are wet, moisture damaged, or mold damaged.
	C. Examine roughing-in for conduit systems to verify actual locations of conduit connections before VFC installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 HARMONIC ANALYSIS STUDY
	A. Perform a harmonic analysis study to identify the effects of nonlinear loads and their associated harmonic contributions on the voltages and currents throughout the electrical system.  Analyze possible operating scenarios, including recommendations...
	B. Prepare a harmonic analysis study and report complying with IEEE 399 and NETA Acceptance Testing Specification.

	3.3 INSTALLATION
	A. Coordinate layout and installation of VFCs with other construction including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Wall-Mounting Controllers:  Install VFCs on walls with tops at uniform height and with disconnect operating handles not higher than 79 inches (2000 mm) above finished floor unless otherwise indicated, and by bolting units to wall or mounting on lig...
	C. Floor-Mounting Controllers:  Install VFCs on 4-inch (100-mm) nominal thickness concrete base.
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	D. Roof-Mounting Controllers:  Install VFC on roofs with tops at uniform height and with disconnect operating handles not higher than 79 inches (2000 mm) above finished roof surface unless otherwise indicated, and by bolting units to curbs or mounting...
	1. Curbs and roof penetrations are specified in Division 07 Section "Roof Accessories."
	2. Structural-steel channels are specified in Division 26 Section "Hangers and Supports for Electrical Systems."

	E. Seismic Bracing:  Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	F. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	G. Install fuses in each fusible-switch VFC.
	H. Install fuses in control circuits if not factory installed.  Comply with requirements in Division 26 Section "Fuses."
	I. Install heaters in thermal-overload relays.  Select heaters based on actual nameplate full-load amperes after motors have been installed.
	J. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven equipment.
	K. Comply with NECA 1.

	3.4 IDENTIFICATION
	A. Identify VFCs, components, and control wiring.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each VFC with engraved nameplate.
	3. Label each enclosure-mounted control and pilot device.

	B. Operating Instructions:  Frame printed operating instructions for VFCs, including control sequences and emergency procedures.  Fabricate frame of finished metal, and cover instructions with clear acrylic plastic.  Mount on front of VFC units.

	3.5 CONTROL WIRING INSTALLATION
	A. Install wiring between VFCs and remote devices[ and facility's central-control system].  Comply with requirements in Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Bundle, train, and support wiring in enclosures.
	C. Connect selector switches and other automatic control devices where applicable.
	1. Connect selector switches to bypass only those manual- and automatic control devices that have no safety functions when switches are in manual-control position.
	2. Connect selector switches with control circuit in both manual and automatic positions for safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor overload protectors.


	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each VFC element, bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Inspect VFC, wiring, components, connections, and equipment installation. Test and adjust controllers, components, and equipment.
	2. Test insulation resistance for each VFC element, component, connecting motor supply, feeder, and control circuits.
	3. Test continuity of each circuit.
	4. Verify that voltages at VFC locations are within 10 percent of motor nameplate rated voltages.  If outside this range for any motor, notify Owner before starting the motor(s).
	5. Test each motor for proper phase rotation.
	6. Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	7. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	8. Perform the following infrared (thermographic) scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each VFC.  Remove front panels so joints and connections are accessible to portable scanner.
	b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each VFC 11 months after date of Substantial Completion.
	c. Instruments and Equipment:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.

	9. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	F. VFCs will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies the VFC and describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations made after remedial action.

	3.7 STARTUP SERVICE
	A. [Engage a factory-authorized service representative to perform] [Perform] startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. <Insert startup steps if any>.


	3.8 ADJUSTING
	A. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay pickup and trip ranges.
	C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable, instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load amperes and attempt to start motors several times, allowing for motor ...
	D. Set the taps on reduced-voltage autotransformer controllers.
	E. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section "Overcurrent Protective Device Coordination Study."
	F. Set field-adjustable pressure switches.

	3.9 PROTECTION
	A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions until controllers are ready to be energized and placed into service.
	B. Replace VFCs whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, reprogram, and maintain VFCs.



	263213 - ENGINE GENERATORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes packaged engine-generator sets for emergency power supply with the following features:
	1. Natural gas engine.
	2. Unit-mounted cooling system.
	3. Remote-mounting control and monitoring.
	4. Load banks.
	5. Outdoor enclosure.

	B. Related Sections include the following:
	1. Division 26 Section "Transfer Switches" for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine-generator sets.


	1.3 DEFINITIONS
	A. Operational Bandwidth:  The total variation from the lowest to highest value of a parameter over the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of packaged engine generator indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  In addition, include the following:
	1. Thermal damage curve for generator.
	2. Time-current characteristic curves for generator protective device.

	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Dimensioned outline plan and elevation drawings of engine-generator set and other components specified.
	2. Design Calculations:  Signed and sealed by a qualified professional engineer.  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	3. Vibration Isolation Base Details:  Signed and sealed by a qualified professional engineer.  Detail fabrication, including anchorages and attachments to structure and to supported equipment.  Include base weights.
	4. Wiring Diagrams:  Power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Manufacturer Seismic Qualification Certification:  Submit certification that day tank, engine-generator set, batteries, battery racks, accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic C...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Qualification Data:  For installer, manufacturer and testing agency.
	C. Drawings of the generator set.
	D. The following data in tabulated form: make of engine, number of cylinders, bore, (inches/millimeters), stroke (inches/millimeters), piston displacement (cubic inches (liters), piston speed (feet per minute at rated RPM), BMEP at rated KW output, ma...
	E. Batteries and battery charger.
	F. Silencer
	G. Fuel system complete.
	H. Cooling system complete.
	I. Exhaust system complete
	J. All auxiliaries.
	K. Source quality-control test reports.
	1. Certified summary of prototype-unit test report.
	2. Certified Test Reports:  For components and accessories that are equivalent, but not identical, to those tested on prototype unit.
	3. Certified Summary of Performance Tests:  Certify compliance with specified requirement to meet performance criteria for sensitive loads.
	4. Report of factory test on units to be shipped for this Project, showing evidence of compliance with specified requirements.
	5. Report of sound generation.
	6. Report of exhaust emissions showing compliance with applicable regulations.
	7. Certified Torsional Vibration Compatibility:  Comply with NFPA 110.

	L. Field quality-control test reports.
	M. Warranty:  Special warranty specified in this Section.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For packaged engine generators to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. List of tools and replacement items recommended to be stored at Project for ready access.  Include part and drawing numbers, current unit prices, and source of supply.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  One for every 10 of each type and rating, but no fewer than one of each.
	2. Indicator Lamps:  Two for every six of each type used, but no fewer than two of each.
	3. Filters:  One set each of lubricating oil, fuel, and combustion-air filters.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	1. Maintenance Proximity:  Not more than four hours' normal travel time from Installer's place of business to Project site.
	2. Engineering Responsibility:  Preparation of data for vibration isolators and seismic restraints of engine skid mounts, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to thos...

	B. Manufacturer Qualifications:  A qualified manufacturer.  Maintain, within 200 miles of Project site, a service center capable of providing training, parts, and emergency maintenance repairs.
	C. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	D. Source Limitations:  Obtain packaged generator sets and auxiliary components through one source from a single manufacturer.
	E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	F. Comply with ASME B15.1.
	G. Comply with NFPA 37.
	H. Comply with NFPA 70.
	I. Comply with NFPA 99.
	J. Comply with NFPA 110 requirements for Level 1 emergency power supply system.
	K. Comply with UL 2200.
	L. Engine Exhaust Emissions:  Comply with applicable state and local government requirements.
	M. Noise Emission:  Comply with applicable state and local government requirements for maximum noise level at adjacent property boundaries due to sound emitted by generator set including engine, engine exhaust, engine cooling-air intake and discharge,...

	1.9 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accord...
	1. Notify Owner no fewer than two days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Owner's written permission.

	B. Environmental Conditions:  Engine-generator system shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  Minus 15 to plus 40 deg C.
	2. Relative Humidity:  0 to 95 percent.
	3. Altitude:  Sea level to 1000 feet.


	1.10 COORDINATION
	A. Coordinate size and location of concrete bases for package engine generators.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.

	1.11 WARRANTY
	1. Warranty Period:  2 years from date of Substantial Completion.

	1.12 MAINTENANCE SERVICE
	A. Initial Maintenance Service:  Beginning at Substantial Completion, provide 12 months' full maintenance by skilled employees of manufacturer's designated service organization. Include quarterly inspection by the supplier personnel to review the bi-w...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Generator to be Cummins/Onan natural gas model GFAB or approved equal by:
	1. Kohler Co.; Generator Divisions
	2. Generac
	3. Cummins Onan
	4. Or approved equal.


	2.2 ENGINE-GENERATOR SET
	A. Factory-assembled and -tested, engine-generator set.
	B. Mounting Frame:  Maintain alignment of mounted components without depending on concrete foundation; and have lifting attachments.
	1. Rigging Diagram:  Inscribed on metal plate permanently attached to mounting frame to indicate location and lifting capacity of each lifting attachment and generator-set center of gravity.

	C. Capacities and Characteristics:
	1. Power Output Ratings:  Nominal ratings as indicated, with capacity as required to operate as a unit as evidenced by records of prototype testing.
	2. Output Connections:  Three-phase, four wire.
	3. Nameplates:  For each major system component to identify manufacturer's name and address, and model and serial number of component.

	D. Generator-Set Performance:
	1. Steady-State Voltage Operational Bandwidth:  3 percent of rated output voltage from no load to full load.
	2. Transient Voltage Performance:  Not more than 20 percent variation for 50 percent step-load increase or decrease.  Voltage shall recover and remain within the steady-state operating band within three seconds.
	3. Steady-State Frequency Operational Bandwidth:  0.5 percent of rated frequency from no load to full load.
	4. Steady-State Frequency Stability:  When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	5. Transient Frequency Performance:  Less than 5 percent variation for 50 percent step-load increase or decrease.  Frequency shall recover and remain within the steady-state operating band within five seconds.
	6. Output Waveform:  At no load, harmonic content measured line to line or line to neutral shall not exceed 5 percent total and 3 percent for single harmonics.  Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	7. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system output terminals, system shall supply a minimum of 250 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, without d...
	8. Start Time:  Comply with NFPA 110, Type 10, system requirements.

	E. Generator-Set Performance for Sensitive Loads:
	1. Oversizing generator compared with the rated power output of the engine is permissible to meet specified performance.
	a. Nameplate Data for Oversized Generator:  Show ratings required by the Contract Documents rather than ratings that would normally be applied to generator size installed.

	2. Steady-State Voltage Operational Bandwidth:  1 percent of rated output voltage from no load to full load.
	3. Transient Voltage Performance:  Not more than 10 percent variation for 50 percent step-load increase or decrease.  Voltage shall recover and remain within the steady-state operating band within 0.5 second.
	4. Steady-State Frequency Operational Bandwidth:  Plus or minus 0.25 percent of rated frequency from no load to full load.
	5. Steady-State Frequency Stability:  When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	6. Transient Frequency Performance:  Less than 2-Hz variation for 50 percent step-load increase or decrease.  Frequency shall recover and remain within the steady-state operating band within three seconds.
	7. Output Waveform:  At no load, harmonic content measured line to neutral shall not exceed 2 percent total with no slot ripple.  Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	8. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system output terminals, system shall supply a minimum of 300 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, without d...
	9. Excitation System:  Performance shall be unaffected by voltage distortion caused by nonlinear load.
	a. Provide permanent magnet excitation for power source to voltage regulator.

	10. Start Time:  Comply with NFPA 110, Type 10, system requirements.


	2.3 ENGINE
	A. Fuel:  Natural gas.
	B. Rated Engine Speed:  1800 rpm.
	C. Maximum Piston Speed for Four-Cycle Engines:  2250 fpm (11.4 m/s).
	D. Lubrication System:  The following items are mounted on engine or skid:
	1. Filter and Strainer:  Rated to remove 90 percent of particles 5 micrometers and smaller while passing full flow.
	2. Thermostatic Control Valve:  Control flow in system to maintain optimum oil temperature.  Unit shall be capable of full flow and is designed to be fail-safe.
	3. Crankcase Drain:  Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

	E. Engine Fuel System:
	1. Main Fuel Pump:  Mounted on engine.  Pump ensures adequate primary fuel flow under starting and load conditions.
	2. Relief-Bypass Valve:  Automatically regulates pressure in fuel line and returns excess fuel to source.

	F. Coolant Jacket Heater:  Electric-immersion type, factory installed in coolant jacket system.  Comply with NFPA 110 requirements for Level 1 equipment for heater capacity.
	G. Governor:  Adjustable isochronous, with speed sensing.
	H. Cooling System:  Closed loop, liquid cooled, with radiator factory mounted on engine-generator-set mounting frame and integral engine-driven coolant pump.
	1. Coolant:  Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Size of Radiator:  Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	3. Expansion Tank:  Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used.  Equip with gage glass and petcock.
	4. Temperature Control:  Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	5. Coolant Hose:  Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, ultraviolet-, and abrasion-resistant fabric.
	a. Rating:  50-psig (345-kPa) maximum working pressure with coolant at 180 deg F (82 deg C), and noncollapsible under vacuum.
	b. End Fittings:  Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	I. Muffler/Silencer:  Critical type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.
	1. Minimum sound attenuation of 25 dB at 500 Hz.
	2. Sound level measured at a distance of 10 feet (3 m) from exhaust discharge after installation is complete shall be 85 dBA or less.

	J. Muffler/Silencer:  Residential type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.
	1. Minimum sound attenuation of 18 dB at 500 Hz.
	2. Sound level measured at a distance of 10 feet (3 m) from exhaust discharge after installation is complete shall be 95 dBA or less.

	K. Air-Intake Filter:  [Heavy-duty, engine-mounted air cleaner with replaceable dry-filter element and "blocked filter" indicator.
	L. Starting System: 24-V electric, with negative ground.
	1. Components:  Sized so they will not be damaged during a full engine-cranking cycle with ambient temperature at maximum specified in Part 1 "Project Conditions" Article.
	2. Cranking Motor:  Heavy-duty unit that automatically engages and releases from engine flywheel without binding.
	3. Cranking Cycle: As required by NFPA 110 for system level specified.
	4. Battery:  Adequate capacity within ambient temperature range specified in Part 1 "Project Conditions" Article to provide specified cranking cycle at least twice without recharging.
	5. Battery Cable:  Size as recommended by engine manufacturer for cable length indicated.  Include required interconnecting conductors and connection accessories.
	6. Battery Compartment:  Factory fabricated of metal with acid-resistant finish and thermal insulation.  Thermostatically controlled heater shall be arranged to maintain battery above 10 deg C regardless of external ambient temperature within range sp...
	7. Battery-Charging Alternator:  Factory mounted on engine with solid-state voltage regulation and 35-A minimum continuous rating.
	8. Battery Charger:  Current-limiting, automatic-equalizing and float-charging type.  Unit shall comply with UL 1236 and include the following features:
	a. Operation:  Equalizing-charging rate of 10 A shall be initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals.  Unit shall then be automatically switched to a lower float-chargin...
	b. Automatic Temperature Compensation:  Adjust float and equalize voltages for variations in ambient temperature from minus 40 deg C to plus 60 deg C to prevent overcharging at high temperatures and undercharging at low temperatures.
	c. Automatic Voltage Regulation:  Maintain constant output voltage regardless of input voltage variations up to plus or minus 10 percent.
	d. Ammeter and Voltmeter:  Flush mounted in door.  Meters shall indicate charging rates.
	e. Safety Functions:  Sense abnormally low battery voltage and close contacts providing low battery voltage indication on control and monitoring panel.  Sense high battery voltage and loss of ac input or dc output of battery charger.  Either condition...
	f. Enclosure and Mounting:  NEMA 250, Type 1, wall-mounted cabinet.



	2.4 CONTROL AND MONITORING
	A. Automatic Starting System Sequence of Operation:  When mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic transfer switches initiate starting and stopping...
	B. Manual Starting System Sequence of Operation:  Switching on-off switch on the generator control panel to the on position starts generator set.  The off position of same switch initiates generator-set shutdown.  When generator set is running, specif...
	C. Configuration:  Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common control and monitoring panel mounted on the generator set.  Mounting method shall isolate the control panel f...
	D. Configuration:  Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common wall-mounted control and monitoring panel.
	E. Configuration:  Operating and safety indications, protective devices, basic system controls, engine gages, instrument transformers, generator disconnect switch or circuit breaker, and other indicated components shall be grouped in a combination con...
	1. Wall-Mounting Cabinet Construction:  Rigid, self-supporting steel unit complying with NEMA ICS 6.  Power bus shall be copper.  Bus, bus supports, control wiring, and temperature rise shall comply with UL 891.
	2. Switchboard Construction:  Freestanding unit complying with Division 26 Section "Switchboards."
	3. Switchgear Construction:  Freestanding unit complying with Division 26 Section "Low-Voltage Switchgear."
	4. Current and Potential Transformers:  Instrument accuracy class.

	F. Indicating and Protective Devices and Controls:  As required by NFPA 110 for Level 1 system, and the following:
	1. AC voltmeter.
	2. AC ammeter.
	3. AC frequency meter.
	4. DC voltmeter (alternator battery charging).
	5. Engine-coolant temperature gage.
	6. Engine lubricating-oil pressure gage.
	7. Running-time meter.
	8. Ammeter-voltmeter, phase-selector switch(es).
	9. Generator-voltage adjusting rheostat.
	10. Fuel tank derangement alarm.
	11. Fuel tank high-level shutdown of fuel supply alarm.
	12. Generator overload.

	G. Indicating and Protective Devices and Controls:
	1. AC voltmeter.
	2. AC ammeter.
	3. AC frequency meter.
	4. DC voltmeter (alternator battery charging).
	5. Engine-coolant temperature gage.
	6. Engine lubricating-oil pressure gage.
	7. Running-time meter.
	8. Ammeter-voltmeter, phase-selector switch(es).
	9. Generator-voltage adjusting rheostat.
	10. Start-stop switch.
	11. Overspeed shutdown device.
	12. Coolant high-temperature shutdown device.
	13. Coolant low-level shutdown device.
	14. Oil low-pressure shutdown device.
	15. Fuel tank derangement alarm.
	16. Fuel tank high-level shutdown of fuel supply alarm.
	17. Generator overload.

	H. Supporting Items:  Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items.  Locate sensors and other supporting items on engine or generator, unless otherwise indicated.
	I. Connection to Data Link:  A separate terminal block, factory wired to Form C dry contacts, for each alarm and status indication is reserved for connections for data-link transmission of indications to remote data terminals.  Data system connections...
	J. Common Remote Audible Alarm:  Comply with NFPA 110 requirements for Level 1 systems.  Include necessary contacts and terminals in control and monitoring panel.
	1. Overcrank shutdown.
	2. Coolant low-temperature alarm.
	3. Control switch not in auto position.
	4. Battery-charger malfunction alarm.
	5. Battery low-voltage alarm.

	K. Common Remote Audible Alarm:  Signal the occurrence of any events listed below without differentiating between event types.  Connect so that after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing switch i...
	1. Engine high-temperature shutdown.
	2. Lube-oil, low-pressure shutdown.
	3. Overspeed shutdown.
	4. Remote emergency-stop shutdown.
	5. Engine high-temperature prealarm.
	6. Lube-oil, low-pressure prealarm.
	7. Fuel tank, low-fuel level.
	8. Low coolant level.

	L. Remote Alarm Annunciator:  Comply with NFPA 99.  An LED labeled with proper alarm conditions shall identify each alarm event and a common audible signal shall sound for each alarm condition.  Silencing switch in face of panel shall silence signal w...
	M. Remote Emergency-Stop Switch:  Flush; wall mounted, unless otherwise indicated; and labeled.  Push button shall be protected from accidental operation.

	2.5 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Generator Circuit Breaker:  A generator mounted main line circuit breaker shall be provided. It shall operate both manually for normal switching function and automatically during overload and short circuit conditions, and shall be arranged for easy...
	B. Generator Disconnect Switch:  Molded-case type, 100 percent rated.
	1. Rating:  Matched to generator output rating.
	2. Shunt Trip:  Connected to trip switch when signaled by generator protector or by other protective devices.

	C. Generator Protector:  Microprocessor-based unit shall continuously monitor current level in each phase of generator output, integrate generator heating effect over time, and predict when thermal damage of alternator will occur.  When signaled by ge...
	1. Initiates a generator overload alarm when generator has operated at an overload equivalent to 110 percent of full-rated load for 60 seconds.  Indication for this alarm is integrated with other generator-set malfunction alarms.
	2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated full-load current for up to 10 seconds.
	3. As overcurrent heating effect on the generator approaches the thermal damage point of the unit, protector switches the excitation system off, opens the generator disconnect device, and shuts down the generator set.
	4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated voltage to avoid overshoot.


	2.6 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1.
	B. Drive:  Generator shaft shall be directly connected to engine shaft.  Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation:  Class F.
	D. Stator-Winding Leads:  Brought out to terminal box to permit future reconnection for other voltages if required.
	E. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, over speed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.
	F. Enclosure:  Drip proof.
	G. Instrument Transformers:  Mounted within generator enclosure.
	H. Voltage Regulator:  Solid-state type, separate from exciter, providing performance as specified.
	1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 percent adjustment of output-voltage operating band.

	I. Strip Heater:  Thermostatically controlled unit arranged to maintain stator windings above dew point.
	J. Windings:  Two-thirds pitch stator winding and fully linked amortisseur winding.
	K. Sub transient Reactance:  12 percent, maximum.

	2.7 LOAD BANK
	A. Description:  Permanent, outdoor, weatherproof, remote-controlled, forced-air-cooled, resistive and reactive unit capable of providing a balanced 3-phase, delta-connected load to generator set at 100 percent rated-system capacity, at 80  percent po...
	B. Resistive Load Elements:  Corrosion-resistant chromium alloy with ceramic and steel supports.  Elements shall be double insulated and designed for repetitive on-off cycling.  Elements shall be mounted in removable aluminized-steel heater cases.
	C. Reactive Load Elements:  Epoxy-encapsulated reactor coils.
	D. Load-Bank Heat Dissipation:  Integral fan with totally enclosed motor shall provide uniform cooling airflow through load elements.  Airflow and coil operating current shall be such that, at maximum load, with ambient temperature at the upper end of...
	E. Load Element Switching:  Remote-controlled contactors switch groups of load elements.  Contactor coils are rated 120 V.  Contactors shall be located in a separate NEMA 250, Type 3R enclosure within load-bank enclosure, accessible from exterior thro...
	F. Contactor Enclosures:  Heated by thermostatically controlled strip heaters to prevent condensation.
	G. Load-Bank Enclosures:  NEMA 250, Type 3R, complying with NEMA ICS 6.  Louvers at cooling-air intake and discharge openings shall prevent entry of rain and snow.  Openings for airflow shall be screened with 1/2-inch- (13-mm-) square, galvanized-stee...
	H. Protective Devices:  Power input circuits to load banks shall be fused, and fuses shall be selected to coordinate with generator circuit breaker.  Fuse blocks shall be located in contactor enclosure.  Cooling airflow and overtemperature sensors sha...
	I. Remote-Control Panel:  Separate from load bank in NEMA 250, Type 1 enclosure with a control power switch and pilot light, and switches controlling groups of load elements.
	J. Control Sequence:  Control panel may be preset for adjustable single-step loading of generator during automatic exercising.

	2.8 OUTDOOR GENERATOR-SET ENCLOSURE
	A. Description:  Vandal-resistant, weatherproof steel housing, wind resistant up to 100 mph (160 km/h).  Multiple panels shall be lockable and provide adequate access to components requiring maintenance.  Panels shall be removable by one person withou...
	B. Description:  Prefabricated or preengineered walk-in enclosure with the following features:
	1. Construction:  Galvanized-steel, metal-clad, integral structural-steel-framed building erected on concrete foundation.
	2. Structural Design and Anchorage:  Comply with ASCE 7 for wind loads.
	3. Space Heater:  Thermostatically controlled and sized to prevent condensation.
	4. Louvers:  Equipped with bird screen and filter arranged to permit air circulation when engine is not running while excluding exterior dust, birds, and rodents.
	5. Hinged Doors:  With padlocking provisions.
	6. Ventilation:  Louvers equipped with bird screen and filter arranged to permit air circulation while excluding exterior dust, birds, and rodents.
	7. Thermal Insulation:  Manufacturer's standard materials and thickness selected in coordination with space heater to maintain winter interior temperature within operating limits required by engine-generator-set components.
	8. Muffler Location: Within enclosure.

	C. Engine Cooling Airflow through Enclosure:  Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for 2 hours with ambient temperature at top of range specified in system service condit...
	1. Louvers:  Fixed-engine, cooling-air inlet and discharge.  Storm-proof and drainable louvers prevent entry of rain and snow.
	2. Automatic Dampers:  At engine cooling-air inlet and discharge.  Dampers shall be closed to reduce enclosure heat loss in cold weather when unit is not operating.

	D. Interior Lights with Switch:  Factory-wired, vaporproof-type fixtures within housing; arranged to illuminate controls and accessible interior.  Arrange for external electrical connection.
	1. AC lighting system and connection point for operation when remote source is available.
	2. DC lighting system for operation when remote source and generator are both unavailable.

	E. Convenience Outlets:  Factory wired, GFCI.  Arrange for external electrical connection.

	2.9 MOTORS
	A. General requirements for motors are specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in Division 26 Sections.


	2.10 VIBRATION ISOLATION DEVICES
	A. Elastomeric Isolator Pads:  Oil- and water-resistant elastomer or natural rubber, arranged in single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of sufficient stiffness for uniform loading over pad area, and fa...
	1. Material:  Standard neoprene.
	2. Durometer Rating:  30.
	3. Number of Layers:  One.

	B. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic restraint.
	1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick, elastomeric isolator pad attached to baseplate underside; and ad...
	2. Outside Spring Diameter:  Not less than 80 percent of compressed height of the spring at rated load.
	3. Minimum Additional Travel:  50 percent of required deflection at rated load.
	4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.


	2.11 FINISHES
	A. Indoor and Outdoor Enclosures and Components:  Manufacturer's standard finish over corrosion-resistant pretreatment and compatible primer.

	2.12 SOURCE QUALITY CONTROL
	A. Prototype Testing:  Factory test engine-generator set using same engine model, constructed of identical or equivalent components and equipped with identical or equivalent accessories.
	1. Tests:  Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.

	B. Project-Specific Equipment Tests:  Before shipment, factory test engine-generator set and other system components and accessories manufactured specifically for this Project.  Perform tests at rated load and power factor.  Include the following tests:
	1. Test components and accessories furnished with installed unit that are not identical to those on tested prototype to demonstrate compatibility and reliability.
	2. Full load run.
	3. Maximum power.
	4. Voltage regulation.
	5. Transient and steady-state governing.
	6. Single-step load pickup.
	7. Safety shutdown.
	8. Provide 14 days' advance notice of tests and opportunity for observation of tests by Owner's representative.
	9. Report factory test results within 10 days of completion of test.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine-generator performance.
	B. Examine roughing-in of piping systems and electrical connections.  Verify actual locations of connections before packaged engine-generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with packaged engine-generator manufacturers' written installation and alignment instructions and with NFPA 110.
	B. Install packaged engine generator to provide access, without removing connections or accessories, for periodic maintenance.
	C. Install packaged engine generator with restrained spring isolators having a minimum deflection of 1 inch on 4-inch  high concrete base.  Secure sets to anchor bolts installed in concrete bases.  Concrete base construction is specified in Division 2...
	D. Install Schedule 40, black steel piping with welded joints and connect to engine muffler.  Install thimble at wall.  Piping shall be same diameter as muffler outlet.  Flexible connectors and steel piping materials and installation requirements are ...
	1. Install condensate drain piping to muffler drain outlet full size of drain connection with a shutoff valve, stainless-steel flexible connector, and Schedule 40, black steel pipe with welded joints.  Flexible connectors and piping materials and inst...

	E. Electrical Wiring:  Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Division 23 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine generator to allow service and maintenance.
	C. Connect engine exhaust pipe to engine with flexible connector.
	D. Connect fuel piping to engines with a gate valve and union and flexible connector.
	E. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	F. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 IDENTIFICATION
	A. Identify system components according to Division 23 Section "Identification for HVAC Piping and Equipment" and Division 26 Section "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	C. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Perform tests recommended by manufacturer and each electrical test and visual and mechanical inspection for "AC Generators and for Emergency Systems" specified in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. NFPA 110 Acceptance Tests:  Perform tests required by NFPA 110 that are additional to those specified here including, but not limited to, single-step full-load pickup test.
	3. Battery Tests:  Equalize charging of battery cells according to manufacturer's written instructions.  Record individual cell voltages.
	a. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions.  Check electrolyte level and specific gravity under both conditions.
	b. Test for contact integrity of all connectors.  Perform an integrity load test and a capacity load test for the battery.
	c. Verify acceptance of charge for each element of the battery after discharge.
	d. Verify that measurements are within manufacturer's specifications.

	4. Battery-Charger Tests:  Verify specified rates of charge for both equalizing and float-charging conditions.
	5. System Integrity Tests:  Methodically verify proper installation, connection, and integrity of each element of engine-generator system before and during system operation.  Check for air, exhaust, and fluid leaks.
	6. Exhaust-System Back-Pressure Test:  Use a manometer with a scale exceeding 40-inch wg (120 kPa).  Connect to exhaust line close to engine exhaust manifold.  Verify that back pressure at full-rated load is within manufacturer's written allowable lim...
	7. Exhaust Emissions Test:  Comply with applicable government test criteria.
	8. Voltage and Frequency Transient Stability Tests:  Use recording oscilloscope to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as specified.
	9. Harmonic-Content Tests:  Measure harmonic content of output voltage under 25 percent and at 100 percent of rated linear load.  Verify that harmonic content is within specified limits.
	10. Noise Level Tests:  Measure A-weighted level of noise emanating from generator-set installation, including engine exhaust and cooling-air intake and discharge, at four locations on the property line, and compare measured levels with required values.

	E. Coordinate tests with tests for transfer switches and run them concurrently.
	F. Test instruments shall have been calibrated within the last 12 months, traceable to standards of NIST, and adequate for making positive observation of test results.  Make calibration records available for examination on request.
	G. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	H. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	I. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	J. Remove and replace malfunctioning units and retest as specified above.
	K. Retest:  Correct deficiencies identified by tests and observations and retest until specified requirements are met.
	L. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations.  Attach a label or tag to each tested component indicating satisfactory compl...
	M. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each power wiring termination and each bus connection.  Remove all access panels so terminations and connections are acc...
	1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 11 months after date of Substantial Completion.
	2. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	3. Record of Infrared Scanning:  Prepare a certified report that identifies terminations and connections checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial ac...


	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain packaged engine generators.  Refer to Division 01 Section "Demonstration and Training."



	263600 - TRANSFER SWITCHES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes transfer switches rated 600 V and less, including the following:
	1. Automatic transfer switches.
	2. Bypass/isolation switches.
	3. Remote annunciation systems.
	4. Remote annunciation and control systems.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, weights, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum clearances, conductor entry provisions, gutter space, installed features and devices, and material lists for each switch specified.
	1. Single-Line Diagram:  Show connections between transfer switch, bypass/isolation switch, power sources, and load; and show interlocking provisions for each combined transfer switch and bypass/isolation switch.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer and testing agency.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that transfer switches accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems." Include...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control test reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For each type of product to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Features and operating sequences, both automatic and manual.
	2. List of all factory settings of relays; provide relay-setting and calibration instructions, including software, where applicable.


	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Maintain a service center capable of providing training, parts, and emergency maintenance repairs within a response period of less than eight hours from time of notification.
	B. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	C. Source Limitations:  Obtain automatic transfer switches and remote annunciators through one source from a single manufacturer.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	E. Comply with NEMA ICS 1.
	F. Comply with NFPA 70.
	G. Comply with NFPA 99.
	H. Comply with NFPA 110.
	I. Comply with UL 1008 unless requirements of these Specifications are stricter.

	1.7 PROJECT CONDITIONS
	1.8 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Contactor Transfer Switches:
	a. AC Data Systems, Inc.
	b. Caterpillar; Engine Div.
	c. Emerson; ASCO Power Technologies, LP.
	d. Generac Power Systems, Inc.
	e. GE Zenith Controls.
	f. Kohler Power Systems; Generator Division.
	g. Onan/Cummins Power Generation; Industrial Business Group.
	h. Russelectric, Inc.
	i. Spectrum Detroit Diesel.

	2. Transfer Switches Using Molded-Case Switches or Circuit Breakers:
	a. AC Data Systems, Inc.
	b. Eaton Electrical Inc.; Cutler-Hammer.
	c. GE Zenith Controls.
	d. Hubbell Industrial Controls, Inc.
	e. Lake Shore Electric Corporation.



	2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS
	A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere rating, unless otherwise indicated.
	B. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by protective devices at installation locations in Project under the fault conditions indicated, based on testing according to UL 1008.
	1. Where transfer switch includes internal fault-current protection, rating of switch and trip unit combination shall exceed indicated fault-current value at installation location.

	C. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent or better over an operating temperature range of minus 20 to plus 70 deg C.
	D. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.41.  Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.
	E. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism, mechanically and electrically interlocked in both directions.
	F. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current between active power sources.
	1. Limitation:  Switches using molded-case switches or circuit breakers or insulated-case circuit-breaker components are not acceptable.
	2. Switch Action:  Double throw; mechanically held in both directions.
	3. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional automatic transfer-switch units, rated 225 A and higher, shall have separate arcing contacts.

	G. Neutral Switching.  Where four-pole switches are indicated, provide neutral pole switched simultaneously with phase poles.
	H. Neutral Terminal:  Solid and fully rated, unless otherwise indicated.
	I. Oversize Neutral:  Ampacity and switch rating of neutral path through units indicated for oversize neutral shall be double the nominal rating of circuit in which switch is installed.
	J. Heater:  Equip switches exposed to outdoor temperatures and humidity, and other units indicated, with an internal heater.  Provide thermostat within enclosure to control heater.
	K. Battery Charger:  For generator starting batteries.
	1. Float type rated 10 A.
	2. Ammeter to display charging current.
	3. Fused ac inputs and dc outputs.

	L. Annunciation, Control, and Programming Interface Components:  Devices at transfer switches for communicating with remote programming devices, annunciators, or annunciator and control panels shall have communication capability matched with remote de...
	M. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Drawings, either by color-code or by numbered or lettered wire and cable tape markers at terminations.  Color-coding and wire and cable tape markers are specified in D...
	1. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring indicated.
	2. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or bottom entrance of feeder conductors as indicated.
	3. Control Wiring:  Equipped with lugs suitable for connection to terminal strips.

	N. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, unless otherwise indicated.

	2.3 AUTOMATIC TRANSFER SWITCHES
	A. Comply with Level 1 equipment according to NFPA 110.
	B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position stops during normal functioning, unless otherwise indicated.
	C. Manual Switch Operation:  Under load, with door closed and with either or both sources energized.  Transfer time is same as for electrical operation.  Control circuit automatically disconnects from electrical operator during manual operation.
	D. Manual Switch Operation:  Unloaded.  Control circuit automatically disconnects from electrical operator during manual operation.
	E. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts operates in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 seconds.
	F. Digital Communication Interface:  Matched to capability of remote annunciator or annunciator and control panel.
	G. Transfer Switches Based on Molded-Case-Switch Components:  Comply with NEMA AB 1, UL 489, and UL 869A.
	H. Automatic Closed-Transition Transfer Switches:  Include the following functions and characteristics:
	1. Fully automatic make-before-break operation.
	2. Load transfer without interruption, through momentary interconnection of both power sources not exceeding 100 ms.
	3. Initiation of No-Interruption Transfer:  Controlled by in-phase monitor and sensors confirming both sources are present and acceptable.
	a. Initiation occurs without active control of generator.
	b. Controls ensure that closed-transition load transfer closure occurs only when the 2 sources are within plus or minus 5 electrical degrees maximum, and plus or minus 5 percent maximum voltage difference.

	4. Failure of power source serving load initiates automatic break-before-make transfer.

	I. In-Phase Monitor:  Factory-wired, internal relay controls transfer so it occurs only when the two sources are synchronized in phase.  Relay compares phase relationship and frequency difference between normal and emergency sources and initiates tran...
	J. Motor Disconnect and Timing Relay:  Controls designate starters so they disconnect motors before transfer and reconnect them selectively at an adjustable time interval after transfer.  Control connection to motor starters is through wiring external...
	K. Programmed Neutral Switch Position:  Switch operator has a programmed neutral position arranged to provide a midpoint between the two working switch positions, with an intentional, time-controlled pause at midpoint during transfer.  Pause is adjust...
	L. Automatic Transfer-Switch Features:
	1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground voltage on each phase.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value. ...
	2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer and engine start signals.  Adjustable from zero to six seconds, and factory set for one second.
	3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 90 percent.  Pickup frequency shall be adjustable from 90 to 100 percent of...
	4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained undervoltage of emergency source, provided normal supply has been restored.
	5. Test Switch:  Simulate normal-source failure.
	6. Switch-Position Pilot Lights:  Indicate source to which load is connected.
	7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and emergency-source sensing circuits.
	a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source Available."
	b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency Source Available."

	8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.
	9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source.  Pilot light indicates override status.
	10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and normally open; rated 10 A at 32-V dc minimum.
	11. Engine Shutdown Contacts:  Instantaneous; shall initiate shutdown sequence at remote engine-generator controls after retransfer of load to normal source.
	12. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory set for five minutes.  Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load to normal source.
	13. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine generator and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period.  Initiates exercise c...
	a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without load transfer.
	b. Push-button programming control with digital display of settings.
	c. Integral battery operation of time switch when normal control power is not available.



	2.4 BYPASS/ISOLATION SWITCHES
	A. Comply with requirements for Level 1 equipment according to NFPA 110.
	B. Description:  Manual type, arranged to select and connect either source of power directly to load, isolating transfer switch from load and from both power sources.  Include the following features for each combined automatic transfer switch and bypa...
	1. Means to lock bypass/isolation switch in the position that isolates transfer switch with an arrangement that permits complete electrical testing of transfer switch while isolated.  While isolated, interlocks prevent transfer-switch operation, excep...
	2. Drawout Arrangement for Transfer Switch:  Provide physical separation from live parts and accessibility for testing and maintenance operations.
	3. Bypass/Isolation Switch Current, Voltage, Closing, and Short-Circuit Withstand Ratings:  Equal to or greater than those of associated automatic transfer switch, and with same phase arrangement and number of poles.
	4. Contact temperatures of bypass/isolation switches shall not exceed those of automatic transfer-switch contacts when they are carrying rated load.
	5. Operability:  Constructed so load bypass and transfer-switch isolation can be performed by 1 person in no more than 2 operations in 15 seconds or less.
	6. Legend:  Manufacturer's standard legend for control labels and instruction signs shall describe operating instructions.
	7. Maintainability:  Fabricate to allow convenient removal of major components from front without removing other parts or main power conductors.

	C. Interconnection of Bypass/Isolation Switches with Automatic Transfer Switches:  Factory-installed copper bus bars; plated at connection points and braced for the indicated available short-circuit current.

	2.5 REMOTE ANNUNCIATOR SYSTEM
	A. Functional Description:  Remote annunciator panel shall annunciate conditions for indicated transfer switches.  Annunciation shall include the following:
	1. Sources available, as defined by actual pickup and dropout settings of transfer-switch controls.
	2. Switch position.
	3. Switch in test mode.
	4. Failure of communication link.

	B. Annunciator Panel:  LED-lamp type with audible signal and silencing switch.
	1. Indicating Lights:  Grouped for each transfer switch monitored.
	2. Label each group, indicating transfer switch it monitors, location of switch, and identity of load it serves.
	3. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated.
	4. Lamp Test:  Push-to-test or lamp-test switch on front panel.


	2.6 REMOTE ANNUNCIATOR AND CONTROL SYSTEM
	A. Functional Description:  Include the following functions for indicated transfer switches:
	1. Indication of sources available, as defined by actual pickup and dropout settings of transfer-switch controls.
	2. Indication of switch position.
	3. Indication of switch in test mode.
	4. Indication of failure of digital communication link.
	5. Key-switch or user-code access to control functions of panel.
	6. Control of switch-test initiation.
	7. Control of switch operation in either direction.
	8. Control of time-delay bypass for transfer to normal source.

	B. Malfunction of annunciator, annunciation and control panel, or communication link shall not affect functions of automatic transfer switch.  In the event of failure of communication link, automatic transfer switch automatically reverts to stand-alon...
	C. Remote Annunciation and Control Panel:  Solid-state components.  Include the following features:
	1. Controls and indicating lights grouped together for each transfer switch.
	2. Label each indicating light control group.  Indicate transfer switch it controls, location of switch, and load it serves.
	3. Digital Communication Capability:  Matched to that of transfer switches supervised.
	4. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated.


	2.7 SOURCE QUALITY CONTROL
	A. Factory test and inspect components, assembled switches, and associated equipment.  Ensure proper operation.  Check transfer time and voltage, frequency, and time-delay settings for compliance with specified requirements.  Perform dielectric streng...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Design each fastener and support to carry load indicated by seismic requirements and according to seismic-restraint details.  See Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	B. Floor-Mounting Switch:  Anchor to floor by bolting.
	1. Concrete Bases:  4 inches high, reinforced, with chamfered edges.  Extend base no more than 4 inches in all directions beyond the maximum dimensions of switch, unless otherwise indicated or unless required for seismic support.  Construct concrete b...

	C. Annunciator and Control Panel Mounting:  Flush in wall, unless otherwise indicated.
	D. Identify components according to Division 26 Section "Identification for Electrical Systems."
	E. Set field-adjustable intervals and delays, relays, and engine exerciser clock.

	3.2 CONNECTIONS
	A. Wiring to Remote Components:  Match type and number of cables and conductors to control and communication requirements of transfer switches as recommended by manufacturer.  Increase raceway sizes at no additional cost to Owner if necessary to accom...
	B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform tests and inspections and prepare test reports.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	C. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installation, including connections, and to assist in testing.
	2. After installing equipment and after electrical circuitry has been energized, test for compliance with requirements.
	3. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester.  Include external annunciation and control circuits.  Use test voltages and procedure recommended by manufacturer.  Comply with manufacturer's speci...
	a. Check for electrical continuity of circuits and for short circuits.
	b. Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	c. Verify that manual transfer warnings are properly placed.
	d. Perform manual transfer operation.

	5. After energizing circuits, demonstrate interlocking sequence and operational function for each switch at least three times.
	a. Simulate power failures of normal source to automatic transfer switches and of emergency source with normal source available.
	b. Simulate loss of phase-to-ground voltage for each phase of normal source.
	c. Verify time-delay settings.
	d. Verify pickup and dropout voltages by data readout or inspection of control settings.
	e. Test bypass/isolation unit functional modes and related automatic transfer-switch operations.
	f. Perform contact-resistance test across main contacts and correct values exceeding 500 microhms and values for 1 pole deviating by more than 50 percent from other poles.
	g. Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

	6. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power delivery from both sources.
	a. Verify grounding connections and locations and ratings of sensors.


	D. Testing Agency's Tests and Inspections:
	1. After installing equipment and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester.  Include external annunciation and control circuits.  Use test voltages and procedure recommended by manufacturer.  Comply with manufacturer's speci...
	a. Check for electrical continuity of circuits and for short circuits.
	b. Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	c. Verify that manual transfer warnings are properly placed.
	d. Perform manual transfer operation.

	4. After energizing circuits, demonstrate interlocking sequence and operational function for each switch at least three times.
	a. Simulate power failures of normal source to automatic transfer switches and of emergency source with normal source available.
	b. Simulate loss of phase-to-ground voltage for each phase of normal source.
	c. Verify time-delay settings.
	d. Verify pickup and dropout voltages by data readout or inspection of control settings.
	e. Test bypass/isolation unit functional modes and related automatic transfer-switch operations.
	f. Perform contact-resistance test across main contacts and correct values exceeding 500 microhms and values for 1 pole deviating by more than 50 percent from other poles.
	g. Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

	5. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power delivery from both sources.
	a. Verify grounding connections and locations and ratings of sensors.


	E. Coordinate tests with tests of generator and run them concurrently.
	F. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation and contact resistances and time delays.  Attach a label or tag to each tested component indicating satisfactory completion of tests.
	G. Remove and replace malfunctioning units and retest as specified above.
	H. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each switch.  Remove all access panels so joints and connections are accessible to portable scanner.
	1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each switch 11 months after date of Substantial Completion.
	2. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	3. Record of Infrared Scanning:  Prepare a certified report that identifies switches checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain transfer switches and related equipment as specified below.  Refer to Division 01 Section "Demonstration and Training."
	B. Coordinate this training with that for generator equipment.



	264313 - TRANSIENT-VOLTAGE SUPPRESSION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and control equipment.
	B. Related Sections:
	1. Division 26 Section "Panelboards" for factory-installed TVSS.
	2. Division 26 Section "Wiring Devices" for devices with integral TVSS.


	1.3 DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. SVR:  Suppressed voltage rating.
	C. TVSS:  Transient voltage surge suppressor(s), both singular and plural; also, transient voltage surge suppression.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating weights, electrical characteristics, furnished specialties, and accessories.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency.
	B. Product Certificates:  For TVSS devices, from manufacturer.
	C. Field quality-control reports.
	D. Warranties:  Sample of special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For TVSS devices to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Replaceable Protection Modules:  One of each size and type installed.


	1.8 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a testing agency, and marked for intended location and application.
	C. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45.
	D. Comply with NEMA LS 1.
	E. Comply with [UL 1283 and ]UL 1449.
	F. Comply with NFPA 70.

	1.9 PROJECT CONDITIONS
	A. Service Conditions:  Rate TVSS devices for continuous operation under the following conditions unless otherwise indicated:
	1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal system operating voltage.
	2. Operating Temperature:  30 to 120 deg F (0 to 50 deg C).
	3. Humidity:  0 to 85 percent, noncondensing.
	4. Altitude:  Less than 20,000 feet (6090 m) above sea level.


	1.10 COORDINATION
	A. Coordinate location of field-mounted TVSS devices to allow adequate clearances for maintenance.
	B. Coordinate TVSS devices with Division 26 Section "Electrical Power Monitoring and Control."

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of surge suppressors that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.

	B. Special Warranty for Cord-Connected, Plug-in Surge Suppressors:  Manufacturer's standard form in which manufacturer agrees to repair or replace electronic equipment connected to circuits protected by surge suppressors.


	PART 2 -  PRODUCTS
	2.1 SERVICE ENTRANCE SUPPRESSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ABB USA.
	2. AC Data Solutions.
	3. Advanced Protection Technologies Inc. (APT).
	4. Atlantic Scientific.
	5. Current Technology Inc.; Danaher Power Solutions.
	6. Danaher Power Solutions; United Power Products.
	7. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	8. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	9. Intermatic, Inc.
	10. LEA International.
	11. Leviton Mfg. Company Inc.
	12. Liebert Corporation; a division of Emerson Network Power.
	13. Northern Technologies, Inc.; a division of Emerson Network Power.
	14. Siemens Energy & Automation, Inc.
	15. Square D; a brand of Schneider Electric.
	16. Surge Suppression Incorporated.

	B. Surge Protection Devices:
	1. Non-modular.
	2. LED indicator lights for power and protection status.
	3. Audible alarm, with silencing switch, to indicate when protection has failed.
	4. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.  Coordi...

	C. Surge Protection Devices:
	1. Comply with UL 1449.
	2. [Modular design (with field-replaceable modules)] [Non-modular design].
	3. Fuses, rated at 200-kA interrupting capacity.
	4. Fabrication using bolted compression lugs for internal wiring.
	5. Integral disconnect switch.
	6. Redundant suppression circuits.
	7. Redundant replaceable modules.
	8. Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus, and ground bus.
	9. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	10. LED indicator lights for power and protection status.
	11. Audible alarm, with silencing switch, to indicate when protection has failed.
	12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.  Coord...
	13. Four-digit transient-event counter set to totalize transient surges.

	D. Peak Single-Impulse Surge Current Rating:  320 kA per mode/640 kA] per phase.
	E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE C62.41.2
	1. Line to Neutral:  70,000 A.
	2. Line to Ground:  70,000 A.
	3. Neutral to Ground:  50,000 A.

	F. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V, 208Y/120 V, 3-phase, 4-wire circuits shall be as follows:
	1. Line to Neutral:  400 V
	2. Line to Ground:  400 V
	3. Neutral to Ground:  400 V

	G. Protection modes and UL 1449 SVR for 240/120 V, single-phase, 3-wire circuits shall be as follows:
	1. Line to Neutral:  400 V.
	2. Line to Ground:  400 V.
	3. Neutral to Ground:  400 V.

	H. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall be as follows:
	1. Line to Neutral:  400 V, 800 V from high leg.
	2. Line to Ground:  400 V.
	3. Neutral to Ground:  400 V.


	2.2 PANELBOARD SUPPRESSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ABB USA.
	2. AC Data Solutions.
	3. Advanced Protection Technologies Inc. (APT).
	4. Atlantic Scientific.
	5. Current Technology Inc.; Danaher Power Solutions.
	6. Danaher Power Solutions; United Power Products.
	7. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	8. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	9. Intermatic, Inc.
	10. LEA International.
	11. Leviton Mfg. Company Inc.
	12. Liebert Corporation; a division of Emerson Network Power.
	13. Northern Technologies, Inc.; a division of Emerson Network Power.
	14. Siemens Energy & Automation, Inc.
	15. Square D; a brand of Schneider Electric.
	16. Surge Suppression Incorporated.

	B. Surge Protection Devices:
	1. Non-modular.
	2. LED indicator lights for power and protection status.
	3. Audible alarm, with silencing switch, to indicate when protection has failed.
	4. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.  Coordi...

	C. Surge Protection Devices:
	1. Comply with UL 1449.
	2. [Modular design (with field-replaceable modules)] [Non-modular design].
	3. Short-circuit current rating complying with UL 1449, and matching or exceeding the panelboard short-circuit rating and redundant suppression circuits; with individually fused metal-oxide varistors.
	4. Fuses, rated at 200-kA interrupting capacity.
	5. Fabrication using bolted compression lugs for internal wiring.
	6. Integral disconnect switch.
	7. Redundant suppression circuits.
	8. Redundant replaceable modules.
	9. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	10. LED indicator lights for power and protection status.
	11. Audible alarm, with silencing switch, to indicate when protection has failed.
	12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.  Coord...
	13. [Four] [Six]-digit transient-event counter set to totalize transient surges.

	D. Peak Single-Impulse Surge Current Rating:  160 kA per mode/320 kA per phase.
	E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE C62.41.2:
	1. Line to Neutral:  70,000 A.
	2. Line to Ground:  70,000 A.
	3. Neutral to Ground:  50,000 A.

	F. Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120 V, 3-phase, 4-wire circuits shall be as follows:
	1. Line to Neutral:  400 V.
	2. Line to Ground:  400 V.
	3. Neutral to Ground:  400 V.


	2.3 ENCLOSURES
	A. Indoor Enclosures:  NEMA 250 Type 1.
	B. Outdoor Enclosures:  NEMA 250 Type 3R.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install TVSS devices at service entrance on load side, with ground lead bonded to service entrance ground.
	B. Install TVSS devices for panelboards and auxiliary panels with conductors or buses between suppressor and points of attachment as short and straight as possible.  Do not exceed manufacturer's recommended lead length.  Do not bond neutral and ground.
	1. Provide multiple, 30 -A circuit breaker as a dedicated disconnecting means for TVSS unless otherwise indicated.


	3.2 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	1. Verify that electrical wiring installation complies with manufacturer's written installation requirements.

	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, "Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify compliance with test parameters.
	2. After installing TVSS devices but before electrical circuitry has been energized, test for compliance with requirements.
	3. Complete startup checks according to manufacturer's written instructions.

	E. TVSS device will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.3 STARTUP SERVICE
	A. Do not energize or connect service entrance equipment, panelboards, control terminals, data terminals to their sources until TVSS devices are installed and connected.
	B. Do not perform insulation resistance tests of the distribution wiring equipment with the TVSS installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately after the testing is over.

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to maintain TVSS devices.



	265100 - INTERIOR LIGHTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior lighting fixtures.
	2. Emergency lighting units.
	3. Exit signs.
	4. Lighting fixture supports.


	1.3 DEFINITIONS
	A. BF:  Ballast factor.
	B. CCT:  Correlated color temperature.
	C. CRI:  Color-rendering index.
	D. HID:  High-intensity discharge.
	E. LER:  Luminaire efficacy rating.
	F. Lumen:  Measured output of lamp and luminaire, or both.
	G. Luminaire:  Complete lighting fixture, including ballast housing if provided.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of lighting fixture including dimensions.
	2. Emergency lighting units including battery and charger.
	3. Ballast, including BF.
	4. Energy-efficiency data.
	5. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps.
	6. Photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  The adjustment factors shall be for lamps, ballasts, and accessories identic...
	a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining fixtures shall be certified by manufacturer.
	b. Manufacturer Certified Data:  Photometric data shall be certified by a manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.


	B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.

	C. Installation instructions.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Lighting fixtures.
	2. Suspended ceiling components.
	3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches of the plane of the luminaires.
	4. Structural members to which suspension systems for lighting fixtures will be attached.
	5. Other items in finished ceiling including the following:
	a. Air outlets and inlets.
	b. Speakers.
	c. Sprinklers.
	d. Smoke and fire detectors.
	e. Occupancy sensors.
	f. Access panels.

	6. Perimeter moldings.

	B. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures.
	C. Product Certificates:  For each type of ballast from manufacturer.
	D. Field quality-control reports.
	E. Warranty:  Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Plastic Diffusers and Lenses: One for every 100 of each type and rating installed.  Furnish at least one of each type.
	2. Drivers:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	3. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at least one of each type.


	1.8 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910, complying with the IESNA Light...
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NFPA 70.

	1.9 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.

	1.10 WARRANTY
	A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials or workmanship...
	1. Warranty Period for Emergency Lighting Unit Batteries:  10 years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining nine years.
	2. Warranty Period for Emergency Fluorescent Ballast and Self-Powered Exit Sign Batteries:  Seven years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining six years.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products indicated on Drawings.

	2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
	A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Metal Parts:  Free of burrs and sharp corners and edges.
	C. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent warping and sagging.
	D. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	E. Diffusers and Globes:
	1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	a. Lens Thickness:  At least  0.125 inch  minimum unless otherwise indicated.
	b. UV stabilized.

	2. Glass:  Annealed crystal glass unless otherwise indicated.

	F. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp and ballast characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. CCT and CRI for all luminaires.



	2.3 EXIT SIGNS
	A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	1. Lamps for AC Operation:  LEDs, 50,000 hours minimum rated lamp life.
	2. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained power pack.
	a. Battery:  Sealed, maintenance-free, nickel-cadmium type.
	b. Charger:  Fully automatic, solid-state type with sealed transfer relay.
	c. Operation:  Relay automatically energizes lamp from battery when circuit voltage drops to 80 percent of nominal voltage or below.  When normal voltage is restored, relay disconnects lamps from battery, and battery is automatically recharged and flo...
	d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	f. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit initiates coded infrared signal.  Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, provi...
	g. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals.  Test failure is annunciated by an integral audible alarm and a flashing red LED.



	2.4 EMERGENCY LIGHTING UNITS
	A. General Requirements for Emergency Lighting Units:  Self-contained units complying with UL 924.
	1. Battery:  Sealed, maintenance-free, lead-acid type.
	2. Charger:  Fully automatic, solid-state type with sealed transfer relay.
	3. Operation:  Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects from battery when voltage approaches deep-discharge level.  When normal voltage is rest...
	4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	6. Wire Guard:  Heavy-chrome-plated wire guard protects lamp heads or fixtures.
	7. Integral Time-Delay Relay:  Holds unit on for fixed interval of 5 minutes when power is restored after an outage.
	8. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit initiates coded infrared signal.  Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, provi...
	9. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals.  Test failure is annunciated by an integral audible alarm and a flashing red LED.


	2.5 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures:
	1. Set level, plumb, and square with ceilings and walls unless otherwise indicated.
	2. Install lamps in each luminaire.

	B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary.  When construction is sufficiently complete, remove the tempora...
	C. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element.
	1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each fixture.  Locate not more than 6 inches from lighting fixture corners.
	2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.
	3. Install at least one independent support rod or wire from structure to a tab on lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor of 3.
	4. Install in accordance with all recommendations of security ceiling manufacturer.

	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.2 IDENTIFICATION
	A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.
	B. Verify that self-luminous exit signs are installed according to their listing and the requirements in NFPA 101.
	C. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.

	3.4 STARTUP SERVICE
	A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by Owner.



	265600 - EXTERIOR LIGHTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Exterior luminaires with lamps and ballasts.
	2. Luminaire-mounted photoelectric relays.
	3. Poles and accessories.
	4. Luminaire lowering devices.

	B. Related Sections:
	1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on exterior surfaces of buildings.


	1.3 DEFINITIONS
	A. CCT:  Correlated color temperature.
	B. CRI:  Color-rendering index.
	C. HID:  High-intensity discharge.
	D. LER:  Luminaire efficacy rating.
	E. Luminaire:  Complete lighting fixture, including ballast housing if provided.
	F. Pole:  Luminaire support structure, including tower used for large area illumination.
	G. Standard:  Same definition as "Pole" above.

	1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
	A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and supporting structure, applied as stated in AASHTO LTS-4-M.
	B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M.
	C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.
	D. Wind Load:  Pressure of wind on pole and luminaire and banners and banner arms, calculated and applied as stated in AASHTO LTS-4-M.
	1. Basic wind speed for calculating wind load for poles exceeding 49.2 feet in height is 100 mph .
	a. Wind Importance Factor:  1.0.
	b. Minimum Design Life:  50 years .
	c. Velocity Conversion Factors:  1.0 .

	2. Basic wind speed for calculating wind load for poles 50 feet high or less is 100 mph.
	a. Wind Importance Factor:  1.0.
	b. Minimum Design Life:  25 years.
	c. Velocity Conversion Factors:  1.0.



	1.5 ACTION SUBMITTALS
	A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting unit designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.
	2. Details of attaching luminaires and accessories.
	3. Details of installation and construction.
	4. Luminaire materials.
	5. Photometric data based on laboratory tests of each luminaire type, complete with indicated lamps, ballasts, and accessories.
	a. Testing Agency Certified Data:  For indicated luminaires, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining luminaires shall be certified by manufacturer.
	b. Manufacturer Certified Data:  Photometric data shall be certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.

	6. Photoelectric relays.
	7. Ballasts, including energy-efficiency data.
	8. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data.
	9. Materials, dimensions, and finishes of poles.
	10. Means of attaching luminaires to supports, and indication that attachment is suitable for components involved.
	11. Anchor bolts for poles.
	12. Manufactured pole foundations.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Anchor-bolt templates keyed to specific poles and certified by manufacturer.
	3. Design calculations, certified by a qualified professional engineer, indicating strength of screw foundations and soil conditions on which they are based.
	4. Wiring Diagrams:  For power, signal, and control wiring.

	C. Samples:  For products designated for sample submission in the Exterior Lighting Device Schedule.  Each Sample shall include lamps and ballasts.

	1.6 INFORMATIONAL SUBMITTALS
	A. Pole and Support Component Certificates:  Signed by manufacturers of poles, certifying that products are designed for indicated load requirements in AASHTO LTS-4-M and that load imposed by luminaire and attachments has been included in design.  The...
	B. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures.
	C. Field quality-control reports.
	D. Warranty:  Sample of special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For luminaires and poles, luminaire lowering devices to include in emergency, operation, and maintenance manuals.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	3. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	4. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at least one of each type.


	1.9 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with IEEE C2, "National Electrical Safety Code."
	E. Comply with NFPA 70.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Package aluminum poles for shipping according to ASTM B 660.
	B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.  Support poles to prevent distortion and arrange to provide free air circulation.
	C. Handle wood poles so they will not be damaged.  Do not use pointed tools that can indent pole surface more than 1/4 inch deep.  Do not apply tools to section of pole to be installed below ground line.
	D. Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right before pole installation.  Handle poles with web fabric straps.
	E. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For poles with nonmetallic finishes, handle with web fabric straps.

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace products that fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk due to effects of weather or solar radia...
	1. Warranty Period for Luminaires:  Five years from date of Substantial Completion.
	2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion.
	3. Warranty Period for Color Retention:  Five years from date of Substantial Completion.
	4. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail in finish, materials, and workmanship within manufacturer's standard warranty period, but not less than three years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide product indicated on Drawings

	2.2 GENERAL REQUIREMENTS FOR LUMINAIRES
	A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.
	1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to NEMA LE 5A.
	2. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.
	3. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B.

	B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and support to prevent warping and sagging.
	E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.
	F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	G. Exposed Hardware Material:  Stainless steel.
	H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
	J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.

	K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping.  Where indicated, match finish process and color of pole or support materials.
	M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind welds and polish surfaces to a smooth, even finish.  Remove mill scale and r...
	2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.
	a. Color:  As selected from manufacturer's standard catalog of colors.
	b. Color:  Match Architect's sample of manufacturer's standard color.
	c. Color:  As selected by Architect from manufacturer's full range.


	N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.
	3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker) c...
	a. Color:  Light bronze.


	O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp and ballast characteristics:
	a. "USES ONLY" and include specific lamp type.
	b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.
	c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID luminaires.
	d. Start type (preheat, rapid start, instant start) for fluorescent and compact fluorescent luminaires.
	e. ANSI ballast type (M98, M57, etc.) for HID luminaires.
	f. CCT and CRI for all luminaires.



	2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS
	A. Comply with UL 773 or UL 773A.
	B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay.  Relay shall have directional lens in front of phot...
	1. Relay with locking-type receptacle shall comply with ANSI C136.10.
	2. Adjustable window slide for adjusting on-off set points.


	2.4 FLUORESCENT BALLASTS AND LAMPS
	A. Ballasts for Low-Temperature Environments:
	1. Temperatures 0 Deg F and Higher:  Electronic or electromagnetic type rated for 0 deg F starting and operating temperature with indicated lamp types.
	2. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with indicated lamp types.

	B. Ballast Characteristics:
	1. Power Factor:  90 percent, minimum.
	2. Sound Rating:  Class A.
	3. Total Harmonic Distortion Rating:  Less than 10 percent.
	4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, Class P, automatic-reset thermal protection.
	5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum.
	6. Transient-Voltage Protection:  Comply with IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

	C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast provided at temperatures minus 20 deg F and higher.

	2.5 BALLASTS FOR HID LAMPS
	A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction of average lamp life.  Include the following features unless otherwise indicated:
	1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature:  Minus 22 deg F.
	3. Normal Ambient Operating Temperature:  104 deg F.
	4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current ratings as recommended by ballast manufacturer.

	B. Auxiliary, Instant-On, Quartz System:  Factory-installed feature automatically switches quartz lamp on when fixture is initially energized and when momentary power outages occur.  System automatically turns quartz lamp off when HID lamp reaches app...
	C. High-Pressure Sodium Ballasts:  Electromagnetic type with solid-state igniter/starter and capable of open-circuit operation without reduction of average lamp life.  Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an ig...
	1. Instant-Restrike Device:  Integral with ballast, or solid-state potted module, factory installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 150 W.
	a. Restrike Range:  105- to 130-V ac.
	b. Maximum Voltage:  250-V peak or 150-V ac rms.

	2. Minimum Starting Temperature:  Minus 40 deg F.


	2.6 HID LAMPS
	A. High-Pressure Sodium Lamps:  ANSI C78.42, CRI 21 (minimum), CCT color temperature 1900 K, and average rated life of 24,000 hours, minimum.
	1. Dual-Arc Tube Lamp:  Arranged so only one of two arc tubes is lighted at one time and, when power is restored after an outage, the cooler arc tube, with lower internal pressure, lights instantly, providing an immediate 8 to 15 percent of normal lig...

	B. Low-Pressure Sodium Lamps:  ANSI C78.43.
	C. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K.
	D. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K.
	E. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and CCT color temperature 4000 K.

	2.7 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS
	A. Structural Characteristics:  Comply with AASHTO LTS-4-M.
	1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, permanent deflection, or whipping in steady winds of speed indicated in "Structural Analysis Criteria for Pole Selection" Article.
	2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be used in pole selection strength analysis.

	B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated.
	C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.
	1. Materials:  Shall not cause galvanic action at contact points.
	2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication unless otherwise indicated.
	3. Anchor-Bolt Template:  Plywood or steel.

	D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured by stainless-steel captive screws.
	E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete."
	F. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural steel complying with ASTM A 36/A 36M and hot-dip galvanized according to ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange...
	G. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M.


	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Install lamps in each luminaire.
	B. Fasten luminaire to indicated structural supports.
	1. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.

	C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric device to prevent false operation of relay by artificial light sources, favoring a north orientation.

	3.2 POLE INSTALLATION
	A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on the pole.
	B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and underground features unless otherwise indicated on Drawings:
	1. Fire Hydrants and Storm Drainage Piping:  60 inches.
	2. Water, Gas, Electric, Communication, and Sewer Lines:  10 feet.
	3. Trees:  15 feet from tree trunk.

	C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates furnished by pole manufacturer.  Concrete materials, installation, and finishing requirements are specified in Division 03 Section "Cast-in-Place Concrete."
	D. Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level recommended by pole manufacturer.
	1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and approved by manufacturer.
	2. Grout void between pole base and foundation.  Use nonshrink or expanding concrete grout firmly packed to fill space.
	3. Install base covers unless otherwise indicated.
	4. Use a short piece of 1/2-inch diameter pipe to make a drain hole through grout.  Arrange to drain condensation from interior of pole.

	E. Embedded Poles with Tamped Earth Backfill:  Set poles to depth below finished grade indicated on Drawings, but not less than one-sixth of pole height.
	1. Dig holes large enough to permit use of tampers in the full depth of hole.
	2. Backfill in 6-inch layers and thoroughly tamp each layer so compaction of backfill is equal to or greater than that of undisturbed earth.

	F. Embedded Poles with Concrete Backfill:  Set poles in augered holes to depth below finished grade indicated on Drawings, but not less than one-sixth of pole height.
	1. Make holes 6 inches in diameter larger than pole diameter.
	2. Fill augered hole around pole with air-entrained concrete having a minimum compressive strength of 3000 psi at 28 days, and finish in a dome above finished grade.
	3. Use a short piece of 1/2-inch diameter pipe to make a drain hole through concrete dome.  Arrange to drain condensation from interior of pole.
	4. Cure concrete a minimum of 72 hours before performing work on pole.

	G. Poles and Pole Foundations Set in Concrete Paved Areas:  Install poles with minimum of 6-inch wide, unpaved gap between the pole or pole foundation and the edge of adjacent concrete slab.  Fill unpaved ring with pea gravel to a level 1 inch below t...
	H. Raise and set poles using web fabric slings (not chain or cable).

	3.3 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES
	A. Install on concrete base with top 4 inches above finished grade or surface at luminaire location.  Cast conduit into base, and finish by troweling and rubbing smooth.  Concrete materials, installation, and finishing are specified in Division 03 Sec...

	3.4 CORROSION PREVENTION
	A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
	B. Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems." In concrete foundations, wrap conduit with 0.010-inch thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.5 GROUNDING
	A. Ground metal poles and support structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole unless otherwise indicated.
	2. Install grounding conductor pigtail in the base for connecting luminaire to grounding system.

	B. Ground nonmetallic poles and support structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole.
	2. Install grounding conductor and conductor protector.
	3. Ground metallic components of pole accessories and foundations.


	3.6 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source.
	1. Verify operation of photoelectric controls.

	C. Illumination Tests:
	1. Measure light intensities at night.  Use photometers with calibration referenced to NIST standards.  Comply with the following IESNA testing guide(s):
	a. IESNA LM-5, "Photometric Measurements of Area and Sports Lighting Installations."
	b. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations."
	c. IESNA LM-52, "Photometric Measurements of Roadway Sign Installations."
	d. IESNA LM-64, "Photometric Measurements of Parking Areas."
	e. IESNA LM-72, "Directional Positioning of Photometric Data."


	D. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain luminaire lowering devices.



	275116 - PUBLIC ADDRESS AND MASS NOTIFICATION SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Preamplifiers.
	2. Power amplifiers.
	3. Transfer to standby amplifier.
	4. Microphones.
	5. Volume limiter/compressors.
	6. Control console.
	7. Equipment cabinet.
	8. Equipment rack.
	9. Telephone paging adapters.
	10. Tone generator.
	11. Monitor panel.
	12. Loudspeakers.
	13. Noise-operated gain controllers.
	14. Microphone and headphone outlets.
	15. Battery backup power unit.
	16. Conductors and cables.
	17. Raceways.


	1.3 DEFINITIONS
	A. Channels:  Separate parallel signal paths, from sources to loudspeakers or loudspeaker zones, with separate amplification and switching that permit selection between paths for speaker alternative program signals.
	B. VU:  Volume unit.
	C. Zone:  Separate group of loudspeakers and associated supply wiring that may be arranged for selective switching between different channels.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports and seismic restraints for control consoles, equipment cabinets and racks, and components, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and desi...
	B. Seismic Performance:  Supports and seismic restraints for control consoles, equipment cabinets and racks, and components shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings: For supports and seismic restraints for control consoles, equipment cabinets and racks, and components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Console layouts.
	3. Control panels.
	4. Rack arrangements.
	5. Calculations:  For sizing backup battery.
	6. Wiring Diagrams:  For power, signal, and control wiring.
	a. Identify terminals to facilitate installation, operation, and maintenance.
	b. Single-line diagram showing interconnection of components.
	c. Cabling diagram showing cable routing.


	C. Delegated-Design Submittal:  For supports and seismic restraints for control consoles, equipment cabinets and racks, and components indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by ...
	1. Detail fabrication and assembly of supports and seismic restraints for control consoles, equipment cabinets and racks, and components.


	1.6 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings are shown and coordinated with each other, us...
	B. Qualification Data:  For qualified Installer and testing agency.
	C. Seismic Qualification Certificates:  For control consoles, equipment cabinets and racks, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For public address and mass notification systems to include in emergency, operation, and maintenance manuals.

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	1. Personnel certified by NICET as Audio Systems Level II Technician.

	B. Testing Agency Qualifications:  Qualified agency, with the experience and capability to conduct testing indicated.
	1. Testing Agency's Field Supervisor:  Currently certified by NICET at Level III to supervise on-site testing.

	C. Source Limitations:  Obtain public address and mass notification systems from single source from single manufacturer.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NFPA 70.

	1.9 COORDINATION
	A. Coordinate layout and installation of system components and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alpha Communications.
	2. Altec Lansing Technologies, Inc.
	3. Atlas Sound LP.
	4. Bogen Communications, Inc.
	5. Dukane Communication Systems; part of GE Infrastructure, Security.
	6. Edwards Signaling & Security Systems; part of GE Infrastructure, Security.
	7. Electro-Voice; Telex Communications, Inc.
	8. Federal Signal Corporation; Electrical Products Division.
	9. Peavey Electronics.
	10. Rauland-Borg Corporation.
	11. Whelen Engineering Company, Inc.


	2.2 FUNCTIONAL DESCRIPTION OF SYSTEM
	A. System Functions:
	1. Selectively connect any zone to any available signal channel.
	2. Selectively control sound from microphone outlets and other inputs.
	3. "All-call" feature shall connect the all-call sound signal simultaneously to all zones regardless of zone or channel switch settings.
	4. Telephone paging adapter shall allow paging by dialing an extension from any local telephone instrument and speaking into the telephone.
	5. Produce a program-signal tone that is amplified and sounded over all speakers, overriding signals currently being distributed.
	6. Reproduce high-quality sound that is free of noise and distortion at all loudspeakers at all times during equipment operation including standby mode with inputs off; output free of nonuniform coverage of amplified sound.


	2.3 GENERAL EQUIPMENT AND MATERIAL REQUIREMENTS
	A. Compatibility of Components:  Coordinate component features to form an integrated system.  Match components and interconnections for optimum performance of specified functions.
	B. Equipment:  Comply with UL 813.  Equipment shall be modular, using solid-state components, and fully rated for continuous duty unless otherwise indicated.  Select equipment for normal operation on input power usually supplied at 110 to 130 V, 60 Hz.
	C. Equipment Mounting:  Where rack, cabinet, or console mounting is indicated, equipment shall be designed to mount in a 19-inch housing complying with TIA/EIA-310-D.
	D. Weather-Resistant Equipment:  Listed and labeled by a qualified testing agency for duty outdoors or in damp locations.

	2.4 PREAMPLIFIERS
	A. Preamplifier:  Separately mounted.
	B. Preamplifier:  Integral to power amplifier.
	C. Output Power:  Plus 4 dB above 1 mW at matched power-amplifier load.
	D. Total Harmonic Distortion:  Less than 1 percent.
	E. Frequency Response:  Within plus or minus 2 dB from 20 to 20,000 Hz.
	F. Input Jacks:  Minimum of two.  One matched for low-impedance microphone; the other matchable to cassette deck, CD player, or radio tuner signals without external adapters.
	G. Minimum Noise Level:  Minus 55 dB below rated output.
	H. Controls:  On-off, input levels, and master gain.

	2.5 POWER AMPLIFIERS
	A. Mounting:  Console.
	B. Output Power:  70-V balanced line.  80 percent of the sum of wattage settings of connected for each station and speaker connected in all-call mode of operation, plus an allowance for future stations.
	C. Total Harmonic Distortion:  Less than 3 percent at rated power output from 50 to 12,000 Hz.
	D. Minimum Signal-to-Noise Ratio:  60 dB, at rated output.
	E. Frequency Response:  Within plus or minus 2 dB from 50 to 12,000 Hz.
	F. Output Regulation:  Less than 2 dB from full to no load.
	G. Controls:  On-off, input levels, and low-cut filter.
	H. Input Sensitivity:  Matched to preamplifier and to provide full-rated output with sound-pressure level of less than 10 dynes/sq. cm impinging on speaker microphone or handset transmitter.

	2.6 TRANSFER TO STANDBY AMPLIFIER
	A. Monitoring Circuit and Sensing Relay:  Detect reduction in output of power amplifier of 40 percent or more and, in such event, transfer load and signal automatically to standby amplifier.

	2.7 MICROPHONES
	A. Paging Microphone:
	1. Impedance:  150 ohms.
	2. Frequency Response:  Uniform, 50 to 14,000 Hz.
	3. Output Level:  Minus 58 dB, minimum.
	4. Finish:  Satin chrome.
	5. Cable:  C25J.
	6. Mounting:  Desk stand with integral-locking, press-to-talk switch.


	2.8 VOLUME LIMITER/COMPRESSOR
	A. Minimum Performance Requirements:
	1. Frequency Response:  45 to 15,000 Hz, plus or minus 1 dB minimum.
	2. Signal Reduction Ratio:  At least a 10:1 and 5:1 selectable capability.
	3. Distortion:  1 percent, maximum.
	4. Rated Output:  Minimum of plus 14 dB.
	5. Inputs:  Minimum of two inputs with variable front-panel gain controls and VU or decibel meter for input adjustment.
	6. Rack mounting.


	2.9 CONTROL CONSOLE
	A. Cabinet:  Modular, desktop; complying with TIA/EIA-310-D.
	B. Housing:  Steel, 0.0478 inch minimum, with removable front and rear panels.  Side panels are removable for interconnecting side-by-side mounting.
	C. Panel for Equipment and Controls:  Rack mounted.
	D. Controls:
	1. Switching devices to select signal sources for distribution channels.
	2. Program selector switch to select source for each program channel.
	3. Switching devices to select zones for paging.
	4. All-call selector switch.

	E. Indicators:  A visual annunciation for each distribution channel to indicate source being used.
	F. Self-Contained Power and Control Unit:  A single assembly of basic control, electronics, and power supply necessary to accomplish specified functions.
	G. Spare Positions:  20 percent spare zone control and annunciation positions on console.
	H. Microphone jack.

	2.10 EQUIPMENT CABINET
	A. Comply with TIA/EIA-310-D.
	B. House amplifiers and auxiliary equipment at each location.
	C. Cabinet Housing:
	1. Constructed of 0.0478-inch steel, minimum, with front- and rear-locking doors and standard TIA/EIA-310-D-compliant, 19-inch racks.
	2. Arranged for floor or wall mounting as indicated.
	3. Sized to house all equipment indicated, plus spare capacity.
	4. Include 20 percent minimum spare capacity for future equipment in addition to space required for future cassette deck and CD player.

	D. Power Provisions:  A single switch in cabinet shall disconnect cabinet power distribution system and electrical outlets, which shall be uniformly spaced to accommodate ac-power cords for each item of equipment.
	E. Ventilation:  A low-noise fan for forced-air cabinet ventilation.  Fan shall be equipped with a filtered input vent and shall be connected to operate from 105- to 130-V ac, 60 Hz; separately fused and switched; arranged to be powered when main cabi...

	2.11 TELEPHONE PAGING ADAPTER
	A. Adapters shall accept voice signals from telephone extension dialing access and automatically provide amplifier input and program override for preselected zones.
	1. Minimum Frequency Response:  Flat, 200 to 2500 Hz.
	2. Impedance Matching:  Adapter matches telephone line to public address equipment input.
	3. Rack mounting.


	2.12 TONE GENERATOR
	A. Generator shall provide clock and program interface with public address and mass notification system.
	B. Signals:  Minimum of seven distinct, audible signal types including wail, warble, high/low, alarm, repeating and single-stroke chimes, and tone.
	C. Pitch Control:  Chimes and tone.
	D. Volume Control:  All outputs.
	E. Activation-Switch Network:  Establishes priority and hierarchy of output signals produced by different activation setups.
	F. Mounting:  Rack.

	2.13 MONITOR PANEL
	A. Monitor power amplifiers.
	B. Components:  VU or dB meter, speaker with volume control, and multiple-position rotary selector switch.
	C. Selector Switch and Volume Control:  Selective monitoring of output of each separate power amplifier via VU or dB meter and speaker.
	D. Mounting:  Rack.

	2.14 LOUDSPEAKERS
	A. Cone-Type Loudspeakers:
	1. Minimum Axial Sensitivity:  91 dB at one meter, with 1-W input.
	2. Frequency Response:  Within plus or minus 3 dB from 50 to 15,000 Hz.
	3. Size:  8 inches with 1-inch voice coil and minimum 5-oz. ceramic magnet.
	4. Minimum Dispersion Angle:  100 degrees.
	5. Rated Output Level:  10 W.
	6. Matching Transformer:  Full-power rated with four taps.  Maximum insertion loss of 0.5 dB.
	7. Surface-Mounting Units:  Ceiling, wall, or pendant mounting, as indicated, in steel back boxes, acoustically dampened.  Front face of at least 0.0478-inch steel and whole assembly rust proofed and shop primed for field painting.
	8. Flush-Ceiling-Mounting Units:  In steel back boxes, acoustically dampened.  Metal ceiling grille with white baked enamel.

	B. Horn-Type Loudspeakers:
	1. Type:  Single-horn units, double-reentrant design, with minimum full-range power rating of 15 W.
	2. Matching Transformer:  Full-power rated with four standard taps.  Maximum insertion loss of 0.5 dB.
	3. Frequency Response:  Within plus or minus 3 dB from 250 to 12,000 Hz.
	4. Dispersion Angle:  130 by 110 degrees.
	5. Mounting:  Integral bracket.
	6. Units in Hazardous (Classified) Locations:  Listed and labeled for environment in which they are located.


	2.15 NOISE-OPERATED GAIN CONTROLLER
	A. Gain controller shall be designed to continuously sense space noise level and automatically adjust signal level to local speakers.
	B. Frequency Response:  20 to 20,000 Hz, plus or minus 1 dB.
	C. Level Adjustment Range:  20 dB minimum.
	D. Maximum Distortion:  1 percent.
	E. Control:  Permits adjustment of sensing level of device.

	2.16 OUTLETS
	A. Volume Attenuator Station:  Wall-plate-mounted autotransformer type with paging priority feature.
	1. Wattage Rating:  10 W unless otherwise indicated.
	2. Attenuation per Step:  3 dB, with positive off position.
	3. Insertion Loss:  0.4 dB maximum.
	4. Attenuation Bypass Relay:  Single pole, double throw.  Connected to operate and bypass attenuation when all-call, paging, program signal, or prerecorded message features are used.  Relay returns to normal position at end of priority transmission.
	5. Label:  "PA Volume."

	B. Microphone Outlet:  Three-pole, polarized, locking-type, microphone receptacles in single-gang boxes.  Equip wall outlets with brushed stainless-steel device plates.  Equip floor outlets with gray tapered rubber or plastic cable nozzles and fixed o...
	C. Headphone Outlet (for the Hearing Impaired):  Microphone receptacles in single-gang boxes.  Equip wall outlets with brushed stainless-steel device plates.  Equip floor outlets with gray tapered rubber or plastic cable nozzles and fixed-outlet covers.

	2.17 BATTERY BACKUP POWER UNIT
	A. Unit shall be rack mounted, consisting of time-delay relay, sealed lead-calcium battery, battery charger, on-off switch, "normal" and "emergency" indicating lights, and adequate capacity to supply maximum equipment power requirements for one hour o...
	B. Unit shall supply public address equipment with 12- to 15-V dc power automatically during an outage of normal 120-V ac power.
	C. Battery shall be on float charge when not supplying system and to transfer automatically to supply system after three to five seconds of continuous outage of normal power, as sensed by time-delay relay.
	D. Unit shall automatically retransfer system to normal supply when normal power has been reestablished for three to five seconds continuously.

	2.18 CONDUCTORS AND CABLES
	A. Jacketed, twisted pair and twisted multipair, untinned solid copper.
	1. Insulation for Wire in Conduit:  Thermoplastic, not less than 1/32 inch thick.
	2. Microphone Cables:  Neoprene jacketed, not less than 2/64 inch thick, over shield with filled interstices.  Shield No. 34 AWG, tinned, soft-copper strands formed into a braid or approved equivalent foil.  Shielding coverage on conductors is not les...
	3. Plenum Cable:  Listed and labeled for plenum installation.


	2.19 RACEWAYS
	A. Conduit and Boxes:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems.”
	1. Outlet boxes shall be not less than 2 inches wide, 3 inches high, and 2-1/2 inches deep.



	PART 3 -  EXECUTION
	3.1 WIRING METHODS
	A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, desks, and counters, and except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Conceal raceway an...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.2 INSTALLATION OF RACEWAYS
	A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	B. Install manufactured conduit sweeps and long-radius elbows whenever possible.

	3.3 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Cable Installation Requirements:
	1. Terminate conductors; no cable shall contain unterminated elements.  Make terminations only at outlets and terminals.
	2. Splices, Taps, and Terminations:  Arrange on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.  Cables may not be spliced.
	3. Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	4. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii.  Install lacing bars and distribution spools.
	5. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	6. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used.

	C. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend speaker cable not in a wireway or pathway a minimum of 8 inches above ceiling by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or be in contact with pipes, ducts, or other potentially damaging items.

	D. Separation of Wires:  Separate speaker-microphone, line-level, speaker-level, and power wiring runs.  Install in separate raceways or, where exposed or in same enclosure, separate conductors at least 12 inches apart for speaker microphones and adja...

	3.4 INSTALLATION
	A. Match input and output impedances and signal levels at signal interfaces.  Provide matching networks where required.
	B. Identification of Conductors and Cables:  Color-code conductors and apply wire and cable marking tape to designate wires and cables so they identify media in coordination with system wiring diagrams.
	C. Equipment Cabinets:
	1. Group items of same function together, either vertically or side by side, and arrange controls symmetrically.  Mount monitor panel above the amplifiers.
	2. Arrange all inputs, outputs, interconnections, and test points so they are accessible at rear of rack for maintenance and testing, with each item removable from rack without disturbing other items or connections.

	D. Volume Limiter/Compressor:  Equip each zone with a volume limiter/compressor.  Install in central equipment cabinet.  Arrange to provide a constant input to power amplifiers.
	E. Wall-Mounted Outlets:  Flush mounted.
	F. Floor-Mounted Outlets:  Conceal in floor and install cable nozzles through outlet covers.  Secure outlet covers in place.  Trim with carpet in carpeted areas.
	G. Conductor Sizing:  Unless otherwise indicated, size speaker circuit conductors from racks to loudspeaker outlets not smaller than No. 18 AWG and conductors from microphone receptacles to amplifiers not smaller than No. 22 AWG.
	H. Weatherproof Equipment:  For units that are mounted outdoors, in damp locations, or where exposed to weather, install consistent with requirements of weatherproof rating.
	I. Speaker-Line Matching Transformer Connections:  Make initial connections using tap settings indicated on Drawings.
	J. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.5 GROUNDING
	A. Ground cable shields and equipment to eliminate shock hazard and to minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments.
	B. Signal Ground Terminal:  Locate at main equipment cabinet.  Isolate from power system and equipment grounding.
	C. Install grounding electrodes as specified in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Schedule tests with at least seven days' advance notice of test performance.
	2. After installing public address and mass notification systems and after electrical circuitry has been energized, test for compliance with requirements.
	3. Operational Test:  Perform tests that include originating program and page messages at microphone outlets, preamplifier program inputs, and other inputs.  Verify proper routing and volume levels and that system is free of noise and distortion.
	4. Signal-to-Noise Ratio Test:  Measure signal-to-noise ratio of complete system at normal gain settings as follows:
	a. Disconnect microphone at connector or jack closest to it and replace it in the circuit with a signal generator using a 1000-Hz signal.  Replace all other microphones at corresponding connectors with dummy loads, each equal in impedance to microphon...
	b. Repeat test for each separately controlled zone of loudspeakers.
	c. Minimum acceptance ratio is 50 dB.

	5. Distortion Test:  Measure distortion at normal gain settings and rated power.  Feed signals at frequencies of 50, 200, 400, 1000, 3000, 8000, and 12,000 Hz into each preamplifier channel.  For each frequency, measure distortion in the paging and al...
	6. Acoustic Coverage Test:  Feed pink noise into system using octaves centered at 500 and 4000 Hz.  Use sound-level meter with octave-band filters to measure level at five locations in each zone.  For spaces with seated audiences, maximum permissible ...
	7. Power Output Test:  Measure electrical power output of each power amplifier at normal gain settings of 50, 1000, and 12,000 Hz.  Maximum variation in power output at these frequencies must not exceed plus or minus 1 dB.
	8. Signal Ground Test:  Measure and report ground resistance at pubic address equipment signal ground.  Comply with testing requirements specified in Division 26 Section "Grounding and Bonding for Electrical Systems."

	E. Inspection:  Verify that units and controls are properly labeled and interconnecting wires and terminals are identified.  Prepare a list of final tap settings of paging speaker-line matching transformers.
	F. Public address and mass notification systems will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	1. Include a record of final speaker-line matching transformer-tap settings, and signal ground-resistance measurement certified by Installer.


	3.7 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Verify that electrical wiring installation complies with manufacturer's submittal and installation requirements.
	2. Complete installation and startup checks according to manufacturer's written instructions.


	3.8 ADJUSTING
	A. On-Site Assistance:  Engage a factory-authorized service representative to provide on-site assistance in adjusting sound levels, resetting transformer taps, and adjusting controls to meet occupancy conditions.
	B. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal occupancy ho...

	3.9 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain the public address and mass notification systems and equipment.



	280513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. UTP cabling.
	2. Coaxial cabling.
	3. Low-voltage control cabling.
	4. Control-circuit conductors.
	5. Fire alarm wire and cable.
	6. Identification products.


	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).
	F. RCDD:  Registered Communications Distribution Designer.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. For coaxial cable, include the following installation data for each type used:
	a. Nominal OD.
	b. Minimum bending radius.
	c. Maximum pulling tension.



	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.


	1.7 FIELD CONDITIONS
	A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.
	1. Indications that wire and cables are wet or moisture damaged include, but are not limited to, discoloration and sagging of factory packing materials.

	B. Environmental Limitations:  Do not deliver or install UTP, and coaxial cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.2 BACKBOARDS
	A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with requirements for plywood backing panels in Division 06 Section "Rough Carpentry."

	2.3 UTP CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ADC.
	2. AMP Netconnect; a brand of Tyco Electronics Corporation.
	3. Belden Inc.
	4. Berk-Tek; a Nexans company.
	5. CommScope, Inc.
	6. Draka Cableteq USA.
	7. Genesis Cable Products; Honeywell International, Inc.
	8. Mohawk; a division of Belden Networking, Inc.
	9. Superior Essex Inc.
	10. SYSTIMAX Solutions; a CommScope, Inc. brand.
	11. 3M; Communication Markets Division.

	B. Description:  100-ohm, four-pair UTP, covered with a blue thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose:  Type CM or CMG.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.
	c. Communications, Riser Rated:  Type CMR, complying with UL 1666.
	d. Communications, Limited Purpose:  Type CMX.
	e. Multipurpose:  Type MP or MPG.
	f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262.
	g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666.



	2.4 UTP CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following:
	1. ADC.
	2. American Technology Systems Industries, Inc.
	3. AMP Netconnect; a brand of Tyco Electronics Corporation.
	4. Belden Inc.
	5. Dynacom Inc.
	6. Hubbell Incorporated; Hubbell Premise Wiring.
	7. Leviton Commercial Networks Division.
	8. Molex Premise Networks; a division of Molex, Inc.
	9. Panduit Corp.
	10. Siemon.

	B. UTP Cable Connecting Hardware:  IDC type, using modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of the same category or higher.
	C. Connecting Blocks:  110-style for Category 6.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.

	2.5 COAXIAL CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alpha Wire Company.
	2. Belden Inc.
	3. Coleman Cable, Inc.
	4. CommScope, Inc.

	B. General Coaxial Cable Requirements:  Broadband type, recommended by cable manufacturer specifically for broadband data transmission applications.  Coaxial cable and accessories shall have 75-ohm nominal impedance with a return loss of 20 dB maximum...
	C. RG-11/U:  NFPA 70, Type CATV.
	1. No. 14 AWG, solid, copper-covered steel conductor.
	2. Gas-injected, foam-PE insulation.
	3. Double shielded with 100 percent aluminum polyester tape and 60 percent aluminum braid.
	4. Jacketed with sunlight-resistant, black PVC or PE.
	5. Suitable for outdoor installations in ambient temperatures ranging from minus 40 to plus 85 deg C.

	D. RG59/U:  NFPA 70, Type CATVR.
	1. No. 20 AWG, solid, silver-plated, copper-covered steel conductor.
	2. Gas-injected, foam-PE insulation.
	3. Triple shielded with 100 percent aluminum polyester tape and 95 percent aluminum braid; covered by aluminum foil with grounding strip.
	4. Color-coded PVC jacket.

	E. RG-6/U:  NFPA 70, Type CATV or CM.
	1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
	2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.
	3. Jacketed with black PVC or PE.
	4. Suitable for indoor installations.

	F. RG59/U:  NFPA 70, Type CATV.
	1. No. 20 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
	2. Double shielded with 100 percent aluminum polyester tape and 40 percent aluminum braid.
	3. PVC jacket.

	G. RG59/U (Plenum Rated):  NFPA 70, Type CMP.
	1. No. 20 AWG, solid, copper-covered steel conductor; foam fluorinated ethylene propylene insulation.
	2. Double shielded with 100 percent aluminum-foil shield and 65 percent aluminum braid.
	3. Copolymer jacket.

	H. NFPA and UL Compliance:  Coaxial cables shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1655, and with NFPA 70 "Radio and Television Equipment" and "Community Antenna Television and Radio Di...
	1. CATV Cable:  Type CATV, or CATVP or CATVR.
	2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262.
	3. CATV Riser Rated:  Type CATVR; or CATVP, CATVR, or CATV, complying with UL 1666.
	4. CATV Limited Rating:  Type CATVX.


	2.6 COAXIAL CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Emerson Network Power Connectivity Solutions; AIM Electronics brand.
	2. Leviton Commercial Networks Division.
	3. Siemon.

	B. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

	2.7 LOW-VOLTAGE CONTROL CABLE
	A. Paired Cable:  NFPA 70, Type CMG.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) andNo. 18 AWG, stranded (19x30) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with NFPA 262.


	2.8 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

	2.9 FIRE ALARM WIRE AND CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Comtran Corporation.
	2. Genesis Cable Products; Honeywell International, Inc.
	3. Rockbestos-Suprenant Cable Corp.
	4. West Penn Wire.

	B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760.
	C. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG, size as recommended by system manufacturer.
	1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as complying with UL 1424 and UL 2196 for a 2-hour rating.

	D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 16 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.
	3. Multiconductor Armored Cable:  NFPA 70, Type MC, copper conductors, Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer jacket with red identifier stripe, NTRL listed for fire alarm and cable tray installation, plenum rat...


	2.10 IDENTIFICATION PRODUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Brady Worldwide, Inc.
	2. HellermannTyton North America.
	3. Kroy LLC.
	4. Panduit Corp.

	B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	C. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

	2.11 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
	C. Factory test UTP cables according to TIA/EIA-568-B.2.
	D. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA/EIA-568-B.3.
	E. Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the frequency response, or attenuation over frequency, of a cable by generating a voltage whose frequency is varied through the specified frequency range a...
	F. Cable will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Division 26 Section "Hangers and Supports for Electrical Systems" for installation of supports for cables.

	3.2 WIRING METHOD
	A. Install wiring in metal pathways and wireways.
	1. Minimum conduit size shall be 3/4 inch.  Control and data transmission wiring shall not share conduit with other building wiring systems.

	B. Install cable, concealed in accessible ceilings, walls, and floors when possible.
	C. Wiring within Enclosures:
	1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	2. Install lacing bars and distribution spools.
	3. Separate power-limited and non-power-limited conductors as recommended in writing by manufacturer.
	4. Install conductors parallel with or at right angles to sides and back of enclosure.
	5. Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with intrusion system to terminal blocks.
	6. Mark each terminal according to system's wiring diagrams.
	7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors.


	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. Conductors:  Size according to system manufacturer's written instructions unless otherwise indicated.
	C. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	3. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, and cross-connect and patch panels.
	4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	5. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	6. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	7. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	8. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	D. UTP Cable Installation:  Install using techniques, practices, and methods that are consistent with Category 6 rating of components and that ensure Category 6 performance of completed and linked signal paths, end to end.
	1. Comply with TIA/EIA-568-B.2.
	2. Install 110-style IDC termination hardware unless otherwise indicated.
	3. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to maintain cable geometry.

	E. Outdoor Coaxial Cable Installation:
	1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X.  Install corrosion-resistant connectors with properly designed O-rings to keep out moisture.
	2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches.

	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches .
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	4. Separation between cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	6. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.4 FIRE ALARM WIRING INSTALLATION
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways and Boxes for Electrical Systems."
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.

	C. Wiring Method:
	1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the fire alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is not permitted.
	3. Signaling Line Circuits:  Power-limited fire alarm cables may be installed in the same cable or raceway as signaling line circuits.

	D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits differently from ala...
	G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent the receipt or transmission of signa...
	H. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the fire alarm control panel and the transmitter.  Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.

	3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS
	A. 120-V Power Wiring:  Install according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables" unless otherwise indicated.
	B. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No. 14 AWG.
	2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.


	3.6 CONNECTIONS
	A. Comply with requirements in Division 28 Section "Access Control" for connecting, terminating, and identifying wires and cables.
	B. Comply with requirements in Division 28 Section "Video Surveillance" for connecting, terminating, and identifying wires and cables.
	C. Comply with requirements in Division 28 Section "PLC Electronic Detention Monitoring and Control Systems" for connecting, terminating, and identifying wires and cables.
	D. Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System" for connecting, terminating, and identifying wires and cables.

	3.7 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."
	B. Comply with TIA-569-B, "Firestopping" Annex A.
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.8 GROUNDING
	A. For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.9 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Visually inspect UTP jacket materials for NRTL certification markings.  Inspect cabling terminations to confirm color-coding for pin assignments, and inspect cabling connections to confirm compliance with TIA/EIA-568-B.1.
	2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors.  Test operation of shorting bars in connection blocks.  Test cables after termination but not cross connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2.  Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Me...

	4. Coaxial Cable Tests:  Comply with requirements in Division 27 Section "Master Antenna Television System."

	D. Document data for each measurement.  Print data for submittals in a summary report that is formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument to the computer, save as text files, print, and submit.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	281300 - Access Control
	282300 - VIDEO SURVEILLANCE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes a video surveillance system consisting of cameras, digital video recorder, data transmission wiring, and a control station with its associated equipment.

	1.3 DEFINITIONS
	A. AGC:  Automatic gain control.
	B. BNC:  Bayonet Neill-Concelman - type of connector.
	C. B/W:  Black and white.
	D. CCD:  Charge-coupled device.
	E. FTP:  File transfer protocol.
	F. IP:  Internet protocol.
	G. LAN:  Local area network.
	H. MPEG:  Moving picture experts group.
	I. NTSC:  National Television System Committee.
	J. PC:  Personal computer.
	K. PTZ:  Pan-tilt-zoom.
	L. RAID:  Redundant array of independent disks.
	M. TCP:  Transmission control protocol - connects hosts on the Internet.
	N. UPS:  Uninterruptible power supply.
	O. WAN:  Wide area network.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Video surveillance system shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include dimensions and data on features, performance, electrical characteristics, ratings, and finishes.
	B. Shop Drawings:  For video surveillance.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Functional Block Diagram:  Show single-line interconnections between components for signal transmission and control.  Show cable types and sizes.
	3. Dimensioned plan and elevations of equipment racks, control panels, and consoles.  Show access and workspace requirements.
	4. UPS:  Sizing calculations.
	5. Wiring Diagrams:  For power, signal, and control wiring.

	C. Equipment List:  Include every piece of equipment by model number, manufacturer, serial number, location, and date of original installation.  Add pretesting record of each piece of equipment, listing name of person testing, date of test, set points...

	1.6 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Certificates:  For video surveillance, cameras, camera-supporting equipment, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Field quality-control reports.
	C. Warranty:  Sample of special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For cameras, power supplies, infrared illuminators, monitors, videotape recorders, digital video recorders, video switches, and control-station components to include in emergency, operation, and maintenance manuals....
	1. Lists of spare parts and replacement components recommended to be stored at the site for ready access.


	1.8 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NECA 1.
	C. Comply with NFPA 70.
	D. Electronic data exchange between video surveillance system with an access-control system shall comply with SIA TVAC.

	1.9 PROJECT CONDITIONS
	A. Environmental Conditions:  Capable of withstanding the following environmental conditions without mechanical or electrical damage or degradation of operating capability:
	1. Control Station:  Rated for continuous operation in ambient temperatures of 60 to 85 deg F and a relative humidity of 20 to 80 percent, noncondensing.
	2. Interior, Controlled Environment:  System components, except central-station control unit, installed in temperature-controlled interior environments shall be rated for continuous operation in ambient temperatures of 36 to 122 deg F dry bulb and 20 ...
	3. Exterior Environment:  System components installed in locations exposed to weather shall be rated for continuous operation in ambient temperatures of minus 30 to plus 122 deg F dry bulb and 20 to 90 percent relative humidity, condensing.  Rate for ...
	4. Security Environment:  Camera housing for use in high-risk areas where surveillance equipment may be subject to physical violence.


	1.10 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of cameras, equipment related to camera operation, and control-station equipment that fail in materials or workmanship within specified war...
	1. Warranty Period:  Three years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 SYSTEM REQUIREMENTS
	A. Video-signal format shall comply with NTSC standard, composite interlaced video.  Composite video-signal termination shall be 75 ohms.
	B. Surge Protection:  Protect components from voltage surges originating external to equipment housing and entering through power, communication, signal, control, or sensing leads.  Include surge protection for external wiring of each conductor's entr...
	1. Minimum Protection for Power Connections 120 V and More:  Auxiliary panel suppressors complying with requirements in Division 26 Section "Transient-Voltage Suppression for Low-Voltage Electrical Power Circuits."
	2. Minimum Protection for Communication, Signal, Control, and Low-Voltage Power Connections:  Comply with requirements in Division 26 Section "Transient-Voltage Suppression for Low-Voltage Electrical Power Circuits." as recommended by manufacturer for...

	C. Tamper Protection:  Tamper switches on enclosures, control units, pull boxes, junction boxes, cabinets, and other system components shall initiate a tamper-alarm signal when unit is opened or partially disassembled.  Control-station, control-unit a...

	2.2 STANDARD CAMERAS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings Honeywell International Inc.; Honeywell Video Systems or comparable product by one of the following:
	1. Bosch Security Systems, Inc.
	2. Crest Electronics, Inc.
	3. GE Security, Inc.
	4. Hitachi, Ltd.
	5. JVC Americas Corp.; JVC Professional products.
	6. Panasonic Corporation of North America; Panasonic Security Systems.
	7. Pelco.
	8. Samsung Opto-Electronics.
	9. SANYO North America Corporation.
	10. Toshiba Corporation; Surveillance products.
	11. Tyco International Limited; Sensormatic products.

	C. Color Camera:
	1. Comply with UL 639.
	2. Pickup Device:  CCD interline transfer, 380,000 771(H) by 492(V) pixels.
	3. Horizontal Resolution:  480 lines.
	4. Signal-to-Noise Ratio:  Not less than 50 dB, with camera AGC off.
	5. With AGC, manually selectable on or off.
	6. Sensitivity:  Camera shall provide usable images in low-light conditions, delivering an image at a scene illumination of 28 lux at f/2.0, with camera AGC off.
	7. Sensitivity:  Camera shall deliver 1-V peak-to-peak video signal at the minimum specified light level.  Illumination for the test shall be with lamps rated at approximately 2200-K color temperature, and with camera AGC off.
	8. Manually selectable modes for backlight compensation or normal lighting.
	9. Scanning Synchronization:  Determined by external synch over the coaxial cable.  Camera shall revert to internally generated synchronization on loss of external synch signal.
	10. White Balance:  Auto-tracing white balance, with manually settable fixed balance option.
	11. Motion Detector:  Built-in digital.

	D. Automatic Color Dome Camera:  Assembled and tested as a manufactured unit, containing dome assembly, color camera, motorized pan and tilt, zoom lens, and receiver/driver.
	1. Comply with UL 639.
	2. Pickup Device:  CCD interline transfer, 380,000 768(H) by 494(V) pixels.
	3. Horizontal Resolution:  480 lines.
	4. Signal-to-Noise Ratio:  Not less than 50 dB, with camera AGC off.
	5. With AGC, manually selectable on or off.
	6. Sensitivity:  Camera shall provide usable images in low-light conditions, delivering an image at a scene illumination of 28 lux at f/2.0, with camera AGC off.
	7. Sensitivity:  Camera shall deliver 1-V peak-to-peak video signal at the minimum specified light level.  Illumination for the test shall be with lamps rated at approximately 2200-K color temperature, and with camera AGC off.
	8. Manually selectable modes for backlight compensation or normal lighting.
	9. Pan and Tilt:  Direct-drive motor, 360-degree rotation angle, and 180-degree tilt angle.  Pan-and-tilt speed shall be controlled by operator.  Movement from preset positions shall be not less than 300 degrees per second.
	10. Preset Positioning:  Eight user-definable scenes, each allowing 16-character titles.  Controls shall include the following:
	a. In "sequence mode," camera shall continuously sequence through preset positions, with dwell time and sequencing under operator control.
	b. Motion detection shall be available at each camera position.
	c. Up to four preset positions may be selected to be activated by an alarm.  Each of the alarm positions may be programmed to output a response signal.

	11. Scanning Synchronization:  Determined by external synch over the coaxial cable.  Camera shall revert to internally generated synchronization on loss of external synch signal.
	12. White Balance:  Auto-tracing white balance, with manually settable fixed balance option.
	13. Motion Detector:  Built-in digital.
	14. Dome shall support multiplexed control communications using coaxial cable recommended by manufacturer.


	2.3 REINFORCED DOME CAMERAS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:
	1. Extreme CCTV Surveillance Systems.

	B. Camera:  Designed for high-abuse locations, with a weathertight surface mounting, impact-resistance polycarbonate dome, and heavy-gage, 6061 T6 aluminum body.
	1. Suitable for exterior environment, rated for continuous operation in ambient temperatures of minus 40 to plus 122 deg F dry bulb and up to 85 percent relative humidity.
	2. Pickup Device:  CCD interline transfer, 290,000 510(H) by 492(V) pixels.
	3. Horizontal Resolution:  350 lines.
	4. Signal-to-Noise Ratio:  Not less than 46 dB.
	5. With AGC and automatic backlight compensation.
	6. Sensitivity:  Camera shall provide usable images in low-light conditions, delivering an image at a scene illumination of 6 lux at f/2.0.
	7. Scanning Synchronization:  Determined by external synch over the coaxial cable.  Camera shall revert to internally generated synchronization on loss of external synch signal.
	8. White Balance:  Auto-tracing white balance.


	2.4 LENSES
	A. Manufacturers:  Subject to compliance with requirements, lenses shall be by same manufacturer as cameras.
	B. Description:  Optical-quality coated lens, designed specifically for video-surveillance applications and matched to specified camera.  Provide color-corrected lenses with color cameras.
	1. Auto-Iris Lens:  Electrically controlled iris with circuit set to maintain a constant video level in varying lighting conditions.
	2. Fixed Lens:  With calibrated focus ring.
	3. Zoom Lens:  Motorized, remote-controlled unit, rated as "quiet operating." Features include the following:
	a. Electrical Leads:  Filtered to minimize video signal interference.
	b. Motor Speed:  Variable.
	c. Lens shall be available with preset positioning capability to recall the position of specific scenes.



	2.5 POWER SUPPLIES
	A. Low-voltage power supplies matched for voltage and current requirements of cameras and accessories, and of type as recommended by manufacturer of camera[, infrared illuminator,] and lens.
	1. Enclosure:  NEMA 250, Type 4X.


	2.6 CAMERA-SUPPORTING EQUIPMENT
	A. Manufacturers:  Subject to compliance with requirements, camera support shall be by same manufacturers as cameras.
	B. Minimum Load Rating:  Rated for load in excess of the total weight supported times a minimum safety factor of two.
	C. Mounting Brackets for Fixed Cameras:  Type matched to items supported and mounting conditions.  Include manual pan-and-tilt adjustment.
	D. Protective Housings for Fixed and Movable Cameras:  Steel enclosures with internal camera mounting and connecting provisions that are matched to camera/lens combination and mounting and installing arrangement of camera to be housed.
	1. Tamper switch on access cover sounds an alarm signal when unit is opened or partially disassembled.  Central-control unit shall identify tamper alarms and indicate location in alarm display.  Tamper switches and central-control unit are specified i...
	2. Camera Viewing Window:  Lexan window, aligned with camera lens.
	3. Duplex Receptacle:  Internally mounted.
	4. Alignment Provisions:  Camera mounting shall provide for field aiming of camera and permit removal and reinstallation of camera lens without disturbing camera alignment.
	5. Built-in, thermostat-activated heater and blower units.  Units shall be automatically controlled so the environmental limits of the camera equipment are not exceeded.
	6. Sun shield shall not interfere with normal airflow around the housing.
	7. Mounting bracket and hardware for wall or ceiling mounting of the housing.  Bracket shall be of same material as the housing; mounting hardware shall be stainless steel.
	8. Finish:  Housing and mounting bracket shall be factory finished using manufacturer's standard finishing process suitable for the environment.
	9. Enclosure Rating:  NEMA Type 4.


	2.7 MONITORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Bosch Security Systems, Inc.
	2. Crest Electronics, Inc.
	3. GE Security, Inc.
	4. Hitachi, Ltd.
	5. Honeywell International Inc.; Honeywell Video Systems.
	6. JVC Americas Corp.; JVC Professional products.
	7. Panasonic Corporation of North America; Panasonic Security Systems.
	8. Pelco.
	9. Samsung Opto-Electronics.
	10. SANYO North America Corporation.
	11. Toshiba Corporation; Surveillance products.
	12. Tyco International Limited; Sensormatic products.

	C. Color:
	1. Metal cabinet units designed for continuous operation.
	2. Screen Size (Diagonal Dimension):  15”.
	3. Horizontal Resolution:  300 lines.
	4. Minimum Front Panel Devices and Controls:  Power switch; power-on indicator; and brightness, contrast, color, and tint controls.
	5. Degaussing:  Automatic.
	6. Mounting:  Single, 14-inch, vertical, EIA 19-inch electronic equipment rack or cabinet complying with CEA 310-E.
	7. Electrical:  120-V ac, 60 Hz.


	2.8 DIGITAL VIDEO RECORDERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Bosch Security Systems, Inc.
	2. Crest Electronics, Inc.
	3. GE Security, Inc.
	4. Hitachi, Ltd.
	5. Honeywell International Inc.; Honeywell Video Systems.
	6. JVC Americas Corp.; JVC Professional products.
	7. Panasonic Corporation of North America; Panasonic Security Systems.
	8. Pelco.
	9. Samsung Opto-Electronics.
	10. SANYO North America Corporation.
	11. Tyco International Limited; Sensormatic products.

	C. Description:  Digital, time-lapse type, full-frame and motion recorder, with removable hard drive.
	1. Recording Time:  400 hours minimum.
	2. Resolution:  720 by 480 lines, minimum.
	3. Programming shall be from trackball and push buttons on face of the recorder, settings shall be displayed on any video monitor connected to the recorder.  Programming shall include the following:
	a. Motion analysis graph.
	b. Password protection.
	c. Alarm and timer controls.
	d. Continuous recording option.
	e. Time-lapse operating modes.
	f. Search video by time, event, or motion.

	4. Programming:  SmartMedia card for software updating, image archiving, and image transfer to a PC.
	5. Storage:  80-GB, removable hard drive.  Software shall permit hot-swapping drives.
	6. Compression:  MPEG-2.
	7. Time and Date Generator:  Records time (hr:min:sec) and date legend of each frame.
	8. Audio Recording:  70 to 7000 Hz.  Phono and microphone input; phono output.
	9. Mounting:  Standard 19-inch rack complying with CEA 310-E, or freestanding desktop.


	2.9 DIGITAL SWITCHERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Bosch Security Systems, Inc.
	2. Crest Electronics, Inc.
	3. GE Security, Inc.
	4. Honeywell International Inc.; Honeywell Video Systems.
	5. JVC Americas Corp.; JVC Professional products.
	6. Panasonic Corporation of North America; Panasonic Security Systems.
	7. Pelco.
	8. Samsung Opto-Electronics.
	9. SANYO North America Corporation.
	10. Toshiba Corporation; Surveillance products.
	11. Tyco International Limited; Sensormatic products.

	C. Quad Switch:  For displaying images from four cameras on a single monitor.  Provide color switcher if one or more cameras or monitors are in color.
	1. Controls:  Unit-mounted front panel.
	2. Resolution:  720 by 480 lines.
	3. Modes:  Auto, manual, and alarm.  In manual mode, each channel can also be viewed in single display mode.  In the event of an alarm, alarming channel shall automatically switch to full screen.  If several alarms are activated, channels in alarm sha...
	4. Channel Loss Alarm:  Audible buzzer; occurrence details shall be recorded.
	5. Time:  Indicate date and time.
	6. Timing of Auto-Switcher:  1 to 30 seconds, selectable.
	7. Mounting:  Standard 19-inch rack complying with CEA 310-E, or freestanding desktop.

	D. Manual Switch Bank:  Low-loss, high-isolation, multiple-video switch to allow manual switching of multiple quad switches and cameras to a single output.  Switches shall be illuminated.
	E. Sequential Switchers:  Automatically sequence outputs of multiple cameras to single monitor and videotape recorder.
	1. Switching Time Interval:  Continuously adjustable, 5 to 20 seconds minimum, with manual override.
	2. Skip-Sequential-Hold Switch:  One for each camera, with LED to indicate active camera.
	3. Camera Identification Legend:  Either on-screen message or label at skip-sequential switch.
	4. Alarm Switching:  In the event of an alarm, alarming channel shall automatically switch the monitor to full screen.
	5. Mounting:  Standard 19-inch rack complying with CEA 310-E.

	F. PTZ Controls:  Arranged for multiple-camera control, with switches to select camera to be controlled.
	1. Pan-and-Tilt Control:  Joystick type.
	2. Zoom Control:  Momentary-contact, "in-out" push button.
	3. Automatic-Scan Control:  A push button for each camera with pan capability that places camera in automatic-scanning mode.


	2.10 CONTROL STATIONS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Bosch Security Systems, Inc.
	2. Crest Electronics, Inc.
	3. GE Security, Inc.
	4. Honeywell International Inc.; Honeywell Video Systems.
	5. Panasonic Corporation of North America; Panasonic Security Systems.
	6. Pelco.
	7. Samsung Opto-Electronics.
	8. SANYO North America Corporation.
	9. Tyco International Limited; Sensormatic products.

	C. Description:  Heavy-duty, freestanding, modular, metal furniture units arranged to house electronic equipment.  Coordinate component arrangement and wiring with components and wiring of other systems.
	D. Equipment Mounting:  Standard 19-inch rack complying with CEA 310-E.
	E. Normal System Power Supply:  120 V, 60 Hz, through a locked disconnect device and an isolation transformer in central-station control unit.  Central-station control unit shall supply power to all components connected to it unless otherwise indicated.
	F. Power Continuity for Control Station:  Batteries in power supplies of central-station control units and individual system components shall maintain continuous system operation during outages of both normal and backup ac system supply.
	1. Batteries:  Rechargeable, valve-regulated, recombinant, sealed, lead-acid type with nominal 10-year life expectancy.  Capacity adequate to operate portions of system served including audible trouble signal devices for up to four hours and audible a...
	2. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  Charger shall recharge fully discharged battery within 24 hours.

	G. Annunciation:  Indicate change in system condition and switching of system or component to backup power.

	2.11 SIGNAL TRANSMISSION COMPONENTS
	A. Cable:  Coaxial cable elements have 75-ohm nominal impedance.  Comply with requirements in Division 28 Section "Conductors and Cables for Electronic Safety and Security."
	B. Video Surveillance Coaxial Cable Connectors:  BNC type, 75 ohms.  Comply with requirements in Division 28 Section "Conductors and Cables for Electronic Safety and Security."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine pathway elements intended for cables.  Check raceways and other elements for compliance with space allocations, installation tolerance, hazards to camera installation, and other conditions affecting installation.
	B. Examine roughing-in for LAN, WAN, and IP network before device installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 WIRING
	A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."
	B. Wiring Method:  Install cables in raceways unless otherwise indicated.
	1. Except raceways are not required in accessible indoor ceiling spaces and attics.
	2. Except raceways are not required in hollow gypsum board partitions.
	3. Conceal raceways and wiring except in unfinished spaces.

	C. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.
	D. Splices, Taps, and Terminations:  For power and control wiring, use numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.  Tighten electrical connectors and terminals according to manufacturer's ...
	E. For LAN connection and fiber-optic and copper communication wiring, comply with Division 27 Sections "Communications Backbone Cabling" and "Communications Horizontal Cabling."
	F. Grounding:  Provide independent-signal circuit grounding recommended in writing by manufacturer.

	3.3 VIDEO SURVEILLANCE SYSTEM INSTALLATION
	A. Install cameras and infrared illuminators level and plumb.
	B. Install cameras with 84-inch minimum clear space below cameras and their mountings.  Change type of mounting to achieve required clearance.
	C. Set pan unit and pan-and-tilt unit stops to suit final camera position and to obtain the field of view required for camera.  Connect all controls and alarms, and adjust.
	D. Install power supplies and other auxiliary components at control stations unless otherwise indicated.
	E. Install tamper switches on components indicated to receive tamper switches, arranged to detect unauthorized entry into system-component enclosures and mounted in self-protected, inconspicuous positions.
	F. Avoid ground loops by making ground connections only at the control station.
	1. For 12- and 24-V dc cameras, connect the coaxial cable shields only at the monitor end.

	G. Identify system components, wiring, cabling, and terminals according to Division 26 Section "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Inspection:  Verify that units and controls are properly installed, connected, and labeled, and that interconnecting wires and terminals are identified.
	2. Pretesting:  Align and adjust system and pretest components, wiring, and functions to verify that they comply with specified requirements.  Conduct tests at varying lighting levels, including day and night scenes as applicable.  Prepare video-surve...
	a. Prepare equipment list described in "Informational Submittals" Article.
	b. Verify operation of auto-iris lenses.
	c. Set back-focus of fixed focal length lenses.  At focus set to infinity, simulate nighttime lighting conditions by using a dark glass filter of a density that produces a clear image.  Adjust until image is in focus with and without the filter.
	d. Set back-focus of zoom lenses.  At focus set to infinity, simulate nighttime lighting conditions by using a dark glass filter of a density that produces a clear image.  Additionally, set zoom to full wide angle and aim camera at an object 50 to 75 ...
	e. Set and name all preset positions; consult Owner's personnel.
	f. Set sensitivity of motion detection.
	g. Connect and verify responses to alarms.
	h. Verify operation of control-station equipment.

	3. Test Schedule:  Schedule tests after pretesting has been successfully completed and system has been in normal functional operation for at least 14 days.  Provide a minimum of 10 days' notice of test schedule.
	4. Operational Tests:  Perform operational system tests to verify that system complies with Specifications.  Include all modes of system operation.  Test equipment for proper operation in all functional modes.

	E. Video surveillance system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal occupancy ho...
	1. Check cable connections.
	2. Check proper operation of cameras and lenses.  Verify operation of auto-iris lenses and adjust back-focus as needed.
	3. Adjust all preset positions; consult Owner's personnel.
	4. Recommend changes to cameras, lenses, and associated equipment to improve Owner's use of video surveillance system.
	5. Provide a written report of adjustments and recommendations.


	3.6 CLEANING
	A. Clean installed items using methods and materials recommended in writing by manufacturer.
	B. Clean video-surveillance-system components, including camera-housing windows, lenses, and monitor screens.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain video-surveillance equipment.



	283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fire-alarm control unit.
	2. Manual fire-alarm boxes.
	3. System smoke detectors.
	4. Heat detectors.
	5. Notification appliances.
	6. Remote annunciator.
	7. Addressable interface device.
	8. Digital alarm communicator transmitter.
	9. System printer.


	1.3 DEFINITIONS
	A. LED:  Light-emitting diode.
	B. NICET:  National Institute for Certification in Engineering Technologies.

	1.4 SYSTEM DESCRIPTION
	A. Non-coded addressable system, with automatic sensitivity control of certain smoke detectors and multiplexed signal transmission, dedicated to fire-alarm service only.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and attachments to other work.
	1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.
	2. Include voltage drop calculations for notification appliance circuits.
	3. Include battery-size calculations.
	4. Include performance parameters and installation details for each detector, verifying that each detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
	5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate to placement and support of ...
	6. Include grounding schematic, amplifier power calculation, and single-line connection diagram.
	7. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size and route of cable and conduits.

	C. General Submittal Requirements:
	1. Submittals shall be approved by Architect prior to submitting them to authorities having jurisdiction.
	2. Shop Drawings shall be prepared by persons with the following qualifications:
	a. Trained and certified by manufacturer in fire-alarm system design.
	b. NICET-certified fire-alarm technician,.
	c. Licensed or certified by authorities having jurisdiction.



	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For fire-alarm systems and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data, include the following:
	1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter.
	3. Record copy of site-specific software.
	4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same name and include the following:
	a. Frequency of testing of installed components.
	b. Frequency of inspection of installed components.
	c. Requirements and recommendations related to results of maintenance.
	d. Manufacturer's user training manuals.

	5. Manufacturer's required maintenance related to system warranty requirements.
	6. Abbreviated operating instructions for mounting at fire-alarm control unit.

	B. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.9 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of amount installed, but no less than 1 unit.
	2. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no less than 1 unit.
	3. Smoke Detectors and Heat Detectors:  Quantity equal to 10 percent of amount of each type installed, but no less than 1 unit of each type.
	4. Detector Bases:  Quantity equal to 10 percent of amount of each type installed, but no less than 1 unit of each type.
	5. Keys and Tools:  One extra set for access to locked and tamper-proofed components.
	6. Audible and Visual Notification Appliances:  One of each type installed.
	7. Fuses:  Two of each type installed in the system.


	1.10 QUALITY ASSURANCE
	A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units required for this Project.
	B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm Level II technician.
	C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from single manufacturer.  Components shall be compatible with, and operate as, an extension of existing system.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL.
	F. NFPA Certification:  Obtain certification according to NFPA 72 by a UL-listed alarm company.
	G. NFPA Certification:  Obtain certification according to NFPA 72 in the form of a placard by an FMG-approved alarm company.

	1.11 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary guard service according t...
	1. Notify Owner no fewer than ten days in advance of proposed interruption of fire-alarm service.
	2. Do not proceed with interruption of fire-alarm service without Owner's written permission.


	1.12 SEQUENCING AND SCHEDULING
	A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until new equipment has been tested and accepted.  As new equipment is installed, label it "NOT IN SERVICE" until it is accepted.  Remove labels from new equipment when p...
	B. Equipment Removal:  After acceptance of new fire-alarm system, remove existing disconnected fire-alarm equipment and wiring.

	1.13 SOFTWARE SERVICE AGREEMENT
	A. Comply with UL 864.
	B. Technical Support:  Beginning with Substantial Completion, provide software support for two years.
	C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software upgrades that become available within two years from date of Substantial Completion.  Upgrading software shall include operating system.  Upgra...
	1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow Owner to upgrade computer equipment if necessary.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturer:  Subject to compliance with requirements, provide products by one of the following:
	1. Edwards Signaling, EST3
	2. Siemens
	3. Honeywell
	4. SimplexGrinnell LP; a Tyco International company


	2.2 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices:
	1. Manual stations.
	2. Heat detectors.
	3. Smoke detectors.
	4. Duct smoke detectors.
	5. Automatic sprinkler system water flow.

	B. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm at fire-alarm control unit and remote annunciator(s).
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Unlock electric door locks in designated egress paths.
	5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
	6. Record events in the system memory.
	7. Record events by the system printer.

	C. Supervisory signal initiation shall be by one or more of the following devices and actions:
	1. Valve supervisory switch.

	D. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of primary power at fire-alarm control unit.
	4. Ground or a single break in fire-alarm control unit internal circuits.
	5. Abnormal ac voltage at fire-alarm control unit.
	6. Break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at fire-alarm control unit or annunciator.

	E. System Trouble and Supervisory Signal Actions:  Annunciate at fire-alarm control unit and remote annunciators.  Record the event on system printer.

	2.3 FIRE-ALARM CONTROL UNIT WITH DIGITAL VOICE COMMAND CENTER
	A. General Requirements for Fire-Alarm Control Unit:
	1. Field-programmable, microprocessor-based, modular, power-limited design with electronic modules, complying with UL 864 and listed and labeled by an NRTL.
	a. System software and programs shall be held in flash electrically erasable programmable read-only memory (EEPROM), retaining the information through failure of primary and secondary power supplies.
	b. Include a real-time clock for time annotation of events on the event recorder and printer.

	2. Addressable initiation devices that communicate device identity and status.
	a. Smoke sensors shall additionally communicate sensitivity setting and allow for adjustment of sensitivity at fire-alarm control unit.
	b. Temperature sensors shall additionally test for and communicate the sensitivity range of the device.

	3. Addressable control circuits for operation of mechanical equipment.
	4. Contain all equipment required for all audio control, emergency telephone system control, signaling and supervisory functions. This shall include speaker zone indication and control, telephone circuit indication and control, digital voice units, mi...

	B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at fire-alarm control unit and addressable system components including annunciation and supervision.  Display alarm, supervisory, and component status messages...
	1. Annunciator and Display:  Liquid-crystal type, 3 line(s) of 80 characters, minimum.
	2. Keypad:  Arranged to permit entry and execution of programming, display, and control commands and to indicate control commands to be entered into the system for control of smoke-detector sensitivity and other parameters.

	C. Circuits:
	1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class A.
	a. Initiating Device Circuits:  Style D.
	b. Notification Appliance Circuits:  Style Z.
	c. Signaling Line Circuits:  Style 6.
	d. Install no more than 50 addressable devices on each signaling line circuit.

	2. Serial Interfaces:  Two RS-232 ports for printers.

	D. Smoke-Alarm Verification:
	1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control unit.
	2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm control unit and detector.
	3. Record events by the system printer.
	4. Sound general alarm if the alarm is verified.
	5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

	E. Notification Appliance Circuit:  Operation shall sound in a selective positive non-interfering successive zone code until silenced.  Strobes shall continue to flash until system is reset.
	F. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable smoke detectors for adjustment, display their current status and sensitivity settings, and change those settings.  Allow controls to be used to program repeti...
	G. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, and trouble signals to a remote alarm station.
	H. Printout of Events:  On receipt of signal, print alarm, supervisory, and trouble events.  Identify zone, device, and function.  Include type of signal (alarm, supervisory, or trouble) and date and time of occurrence.  Differentiate alarm signals fr...
	I. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, notification appliances, signaling lines, trouble signals, supervisory signals and supervisory and digital alarm communicator transmitters shall ...
	1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply module rating.

	J. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.
	K. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe appropriate response for displays and signals.  Briefly describe t...
	L. General Requirements for Voice Command Center:
	1. Operate as a supervised multi-channel emergency voice communication system.
	2. Operate as a two-way emergency telephone system control center.
	3. Audibly and visually annunciate the active or trouble condition of every speaker circuit and emergency telephone circuit.
	4. Audibly and visually annunciate any trouble condition for digital tone and voice units required for normal operation of the system.
	5. Provide all-call Emergency Paging activities through activation of a single control switch.
	6. As required, provide vectored paging control to specific audio zones via dedicated control switches.
	7. Provide a factory recorded library of voice messages and tones.
	8. Provide software capable of off-line programming for the DVC operation and the audio message files. This utility shall support the creation of new programs as well as editing and saving existing program files. Uploading or downloading the DVC shall...
	9. Support an optional mode of operation with four analog audio outputs capable of being used with UL 864 fire-listed analog audio amplifiers and SLC controlled switching.
	10. The digital voice command shall be capable of being field programmable, without requiring return to the manufacturer or the use of external components.


	2.4 MANUAL FIRE-ALARM BOXES
	A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in white; shall show visible indication of operation; and shall be mounted on recessed outlet bo...
	1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral addressable module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.
	2. Station Reset:  Key- or wrench-operated switch.


	2.5 SYSTEM SMOKE DETECTORS
	A. General Requirements for System Smoke Detectors:
	1. Comply with UL 268; operating at 24-V dc, nominal.
	2. Detectors shall be two-wire type.
	3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	4. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for connection to building wiring.
	5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal operation.
	6. Integral Visual-Indicating Light:  LED type indicating detector has operated[ and power-on status].
	7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition and individually adjustable for sensitivity by fire-alarm c...

	B. Photoelectric Smoke Detectors:
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).


	C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).

	3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with the supplied detector.
	4. Each sensor shall have multiple levels of detection sensitivity.
	5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, air velocity, and installation conditions where applied.
	6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit.


	2.6 HEAT DETECTORS
	A. General Requirements for Heat Detectors:  Comply with UL 521.
	B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of [135 deg F or a rate of rise that exceeds 15 deg F per minute unless otherwise indicated.
	1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
	2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.


	2.7 NOTIFICATION APPLIANCES
	A. General Requirements for Notification Appliances:  Individually addressed, connected to a signaling line circuit, equipped for mounting as indicated and with screw terminals for system connections.
	B. General Requirements for Notification Appliances:  Connected to notification appliance signal circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for system connections.
	1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, equipped for mounting as indicated and with screw terminals for system connections.

	C. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet from the horn, using the coded sign...
	D. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch high letters on the lens.
	1. Rated Light Output:
	a. 15/30/75/110 cd, selectable in the field.

	2. Mounting:  Wall mounted unless otherwise indicated.
	3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	4. Flashing shall be in a temporal pattern, synchronized with other units.
	5. Strobe Leads:  Factory connected to screw terminals.
	6. Mounting Faceplate:  Factory finished, red.

	E. Speaker/Strobe:
	1. Xenon strobe light compling with UL 1971 and UL 1480 and be approved for fire protective signaling system.
	2. Dual voltage transformer speaker strobe capable of operation at 25 or 70.7 nominal Vrms. The speaker shall have a frequency range of 400 to 4000 Hz.
	3. Mounting:  Wall mounted unless otherwise indicated.
	4. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	5. Flashing shall be in a temporal pattern, synchronized with other units.
	6. Strobe Leads:  Factory connected to screw terminals.
	7. Plug-in and shall have the ability to check wiring continuously via a shorting spring on the universal mounting plate. The shorting spring shall also provide tamper resistance via an open circuit if the device is removed. Speaker strobe design shal...
	8. The speaker strobe shall have power taps (from ¼ watt to 2 watts) and voltage that are selected by rotary switched. All models shall have a maximum sound output of 86 dB at 10 feet and shall incorporate an open back construction. The strobe shall c...
	9. All notification appliances shall be backward compatible.


	2.8 REMOTE ANNUNCIATOR
	A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, supervisory, and trouble indications.  Manual switching functions shall match those of fire-alarm control unit, including acknowledging, silencing, resettin...
	1. Mounting:  Flush cabinet, NEMA 250, Type 1.

	B. Display Type and Functional Performance:  Alphanumeric display and LED indicating lights shall match those of fire-alarm control unit.  Provide controls to acknowledge, silence, reset, and test functions for alarm, supervisory, and trouble signals.

	2.9 ADDRESSABLE INTERFACE DEVICE
	A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-initiating devices for wired applications with normally open contacts.
	B. Integral Relay:  Capable of providing a direct signal to HVAC units for power shutdown.

	2.10 DIGITAL ALARM COMMUNICATOR TRANSMITTER
	A. Digital alarm communicator transmitter shall be acceptable to the remote central station and shall comply with UL 632 and be listed and labeled by an NRTL.
	B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-alarm control unit and automatically capture two telephone line(s) and dial a preset number for the campus central station.  When contact is made with ce...
	C. Local functions and display at the digital alarm communicator transmitter shall include the following:
	1. Verification that both telephone lines are available.
	2. Programming device.
	3. LED display.
	4. Manual test report function and manual transmission clear indication.
	5. Communications failure with the central station or fire-alarm control unit.

	D. Digital data transmission shall include the following:
	1. Address of the alarm-initiating device.
	2. Address of the supervisory signal.
	3. Address of the trouble-initiating device.
	4. Loss of ac supply or loss of power.
	5. Low battery.
	6. Abnormal test signal.
	7. Communication bus failure.

	E. Secondary Power:  Integral rechargeable battery and automatic charger.
	F. Self-Test:  Conducted automatically every 24 hours with report transmitted to central station.

	2.11 SYSTEM PRINTER
	A. Printer shall be listed and labeled by an NRTL as an integral part of fire-alarm system.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72 for installation of fire-alarm equipment.
	B. Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830 mm) above the finished floor.
	1. Comply with requirements for seismic-restraint devices specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

	C. Smoke- or Heat-Detector Spacing:
	1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for smoke-detector spacing.
	2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for heat-detector spacing.
	3. Smooth ceiling spacing shall not exceed 30 feet.
	4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Appendix A or Appendix B  in NFPA 72.
	5. HVAC:  Locate detectors not closer than 3 feet from air-supply diffuser or return-air opening.
	6. Lighting Fixtures:  Locate detectors not closer than 12 inches from any part of a lighting fixture.

	D. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they extend the full width of duct.
	E. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and valve-tamper switch that is not readily visible from normal viewing position.
	F. Audible/Visual Alarm-Indicating Devices:  Install not less than 6 inches below the ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille.
	G. Visible Alarm-Indicating Devices:  Install at least 6 inches below the ceiling.
	H. Device Location-Indicating Lights:  Locate in public space near the device they monitor.
	I. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches above the finished floor.
	J. Annunciator:  Install with top of panel not more than 72 inches above the finished floor.

	3.2 CONNECTIONS
	A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, comply with requirements in Division 08 Section "Door Hardware." Connect hardware and devices to fire-alarm system.
	1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this Section before making connections.

	B. Make addressable connections with a supervised interface device to the following devices and systems.  Install the interface device less than 3 feet (1 m) from the device controlled.  Make an addressable confirmation connection when such feedback i...
	1. Smoke dampers in air ducts of designated air-conditioning duct systems.
	2. Supervisory connections at valve supervisory switches.


	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	B. Install framed instructions in a location visible from fire-alarm control unit.

	3.4 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to fire-alarm control unit.

	3.5 FIELD QUALITY CONTROL
	A. Field tests shall be witnessed by Authorities having jurisdiction.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Visual Inspection:  Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter.
	b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	3. Test audible appliances according to manufacturer's written instructions.  Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test visible appliances according to manufacturer's written instructions.
	5. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records...

	E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	F. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods.  Use forms developed for initial tests and inspections.
	I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system.
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	PART 1. GENERAL
	1.1 DESCRIPTION
	A. Vinyl coated chain link fencing and accessories.
	B. Concrete post footings.

	1.2 RELATED SECTIONS
	A. None.

	1.3 SUBMITTALS
	A. Shop drawings:  Layout of fences and gates with dimensions, details, and finishes of components, accessories, and post foundations.
	B. Product data:  Manufacturer’s catalog cuts indicating material compliance and specified options.
	C. Samples:  If requested, samples of materials (e.g., fabric, wires, and accessories).
	D. Warranty Information


	PART 2. MATERIALS
	2.1 MANUFACTURER
	A. Manufacturer:  Master Halco /Anchor Fence, Baltimore, MD Phone (410) 633-6500 Fax (410) 633-6506.
	B. Alternate Manufacturers:
	1. Merchant Metals
	2. Ameristar
	3. Or, approved equal.
	C. Product shall be from a qualified manufacturer having a minimum of five (5) years experience manufacturing of zinc galvanized and vinyl coated steel chain link fencing.
	D. Obtain chain link fences and gates, including accessories, fittings, and fastenings, from a single source.
	2.2 PRODUCT WARRANTY: 15 years on all fence fabric and framing components and coatings.
	2.3 CHAIN LINK FENCE FABRIC
	A. Fabric: 9 gauge, ASTM F 641, galvanized steel core wire, helically wound and woven.
	B. Mesh Sizes: 2” diamond mesh for all fences and gates.
	C. Height:  As noted on Drawings.
	D. Coating: Vinyl coating per ASTM F 668, Class 2b, 10 mils minimum thickness, thermally fused and adhered to steel fabric.
	E. Color:  Black.
	2.4 STEEL FENCE FRAMING
	A. Steel Pipe - Type I:  ASTM F 1083, standard weight schedule 40; minimum yield strength of 25,000 psi; sizes as indicated.  Hot-dipped galvanized with minimum average 1.8 oz/ft² of coated surface area.
	B. Sizes:
	1. End and Corner Post - 4 inch O.D.
	2. Line (intermediate) Posts - 2 1/2 inch O.D.
	3. Top, Middle and Bottom Rail and Braces - 1 5/8 inch O.D.
	C. Frame Coatings: Powder coated per ASTM F1043, 10 mils. min. thickness, thermally fused and adhered to steel pipe.
	D. Color:  To be selected by Owner.
	2.5 CHAIN LINK SWING GATES
	A. Gate Frames:  Fabricate chain link swing gates in accordance with ASTM F 900, using two inch (2”) square tubular galvanized steel members, weighing 2.60 lb/ft.  Fusion or stainless steel welded connections forming rigid one-piece unit.
	B. Chain Link Gate Fabric:  MATCH FENCE FABRIC.  Install fabric with hook bolts and tension bars at all 4 sides.  Attach to gate frame at not more than 15” on center.
	C. Hardware materials:  Hot dipped galvanized steel or malleable iron shapes to suit gate size.
	D. Finish for Gate Frame, Fabric and Hardware:  MATCH FENCING.
	E. Hinges:  Structurally capable of supporting gate leaf and allow opening and closing without binding.  Non-lift-off type hinge design shall permit gate to swing 180° outward.
	F. Latch:  Forked type capable of retaining gate in closed position and have provision for -padlock.  Latch shall permit operation from either side of gate.
	G. Keeper:  Provide keeper for each gate leaf.  Gate keeper shall consist of mechanical device for securing free end of gate when in full open position.
	H. Double gates:  Provide drop rod to hold inactive leaf.  Provide gate stop pipe to engage center drop rod.  Provide locking device and padlock eyes as an integral part of latch, requiring one padlock for locking both gate leaves.
	I. Gate posts: Steel pipe, standard weight schedule 40; minimum yield strength of 25,000 psi, size as indicated below.
	2.6 ACCESSORIES
	A. General: Provide items required to complete fence system.  Galvanize each ferrous metal item and finish to match framing.
	B. Post caps:  Formed steel alloy weather tight closure cap for tubular posts.  Provide one cap for each post.
	C. Top rail and brace rail ends:  Pressed steel per ASTM F626, for connection of rail and brace to terminal posts.
	D. Top rail sleeves:  7” expansion sleeve with spring, allowing for expansion and contraction of top rail.
	E. Wire ties: 9 gauge galvanized steel wire for attachment of fabric to line posts.  Double wrap 13 gauge for rails and braces.  Hog ring ties of 12-1/2 gauge for attachment of fabric to tension wire.
	F. Brace and tension (stretcher bar) bands:  Pressed steel.  At square post provide tension bar clips.
	G. Tension wire: Metallic coated steel wire, 7 gauge, 0.177” diameter core wire with tensile strength of 75,000 psi.  Finish: SAME AS FENCE FRAME AND FABRIC.
	H. Tension (stretcher) bars:  One piece lengths equal to 2 inches less than full height of fabric with a minimum cross-section of 3/16” x 3/4” or equivalent fiber glass rod. Provide tension (stretcher) bars where chain link fabric meets terminal posts.
	I. Truss Rods and Tightener:  Steel rods with minimum diameter of 5/16”. Capable of withstanding a tension of minimum  2,000 lbs.
	J. Nuts and bolts shall be galvanized, not vinyl coated.
	2.7 SETTING MATERIALS
	A. Concrete:  Minimum 28-day compressive strength of 3500 psi minimum.

	PART 3. CONSTRUCTION
	3.1 EXAMINATION
	A. Verify areas to receive fencing are completed to final grades and elevations.
	B. Ensure property lines and legal boundaries of work are clearly established.
	C. Verify areas to assure sufficient space to receive slide gates in open position (gate and overhang).
	3.2 CHAIN LINK FENCE FRAMING INSTALLATION
	A. Install chain link fence in accordance with ASTM F-567 and manufacturer’s instructions.
	B. Locate terminal post at each fence termination and change in horizontal or vertical direction of 30° or more.
	C. Space line posts uniformly at the following dimensions:
	1. 8 ft. o.c. maximum for 4 ft. to 8 ft. high fence
	2. 10 ft. o.c. maximum for fence greater than 8 ft. in height
	D. Concrete set posts:  Drill holes in firm, undisturbed or compacted soil.  Holes shall have diameter 4 times greater than outside dimension of post, and depths approximately 6” deeper than post bottom.  Excavate deeper as required for adequate support in soft and loose soils, and for posts with heavy lateral loads.  Set post bottom 36” below surface when in firm, undisturbed soil.  Place concrete around posts in a continuous pour.  Trowel finish around post.  Slope to direct water away from posts.
	E. Drive Anchor posts:  With protective cap, drive post 36” into ground.  Slightly below ground level install drive anchor shoe fitting.  Install 2 diagonal drive anchors and tighten in the shoe.
	F. Check each post for vertical and top alignment, and maintain in position during placement and finishing operations.
	G. Bracing:  Install horizontal pipe brace at mid-height for fences 6’ and over, on each side of terminal posts.  Firmly attach with fittings.  Install diagonal truss rods at these points.  Adjust truss rod, ensuring posts remain plumb.
	H. Tension wire:  Provide tension wire at bottom of fabric [and at top, if top rail is not specified].   Install tension wire before stretching fabric and attach to each post with ties.  Secure tension wire to fabric with 12-1/2 gauge hog rings 24” on center.
	I. Top rail:  Install lengths, 21’.  Connect joints with sleeves for rigid connections for expansion/contraction.
	J. Center Rails (for fabric height 12’ and over).  Install mid rails between posts with fittings and accessories.
	K. Bottom Rails:  Install bottom rails between posts with fittings and accessories.
	3.3 CHAIN LINK FABRIC INSTALLATION
	A. Fabric:  Install fabric on playing field side and attach so that fabric remains in tension after pulling force is released.  Leave approximately 2” between finish grade and bottom selvage.  Attach fabric with wire ties to line posts at 15” on center and to rails, braces, and tension wire at 24” on center.
	B. Tension (stretcher) bars:  Pull fabric taut; thread tension bar through fabric and attach to terminal posts with bands or clips spaced maximum of 15” on center.
	3.4 CHAIN LINK SWING GATE INSTALLATION
	A. Gate Posts
	1. Install gate posts in accordance with manufacturer’s instructions.
	2. Concrete set gate posts:  Drill holes in firm, undisturbed or compacted soil. Holes shall have diameter 4 times greater than outside dimension of post, and depths approximately 6” deeper than post bottom.  Excavate deeper as required for adequate support in soft and loose soils, and for posts with heavy lateral loads.  Set post bottom 36” below surface when in firm, undisturbed soil.  Place concrete around posts in a continuous pour.  Trowel finish around post and slope to direct water away from posts.
	3. Gate posts and hardware:  Set keeper, stops, sleeves into concrete.  Check each post for vertical and top alignment, and maintain in position during placement and finishing operations.
	B. Swing Gate
	1. Install gates plumb, level, and secure for full opening without interference.
	2. Attach hardware by means which will prevent unauthorized removal.
	3. Adjust hardware for smooth operation.
	C. Location: To be determined by Township.
	3.5 ACCESSORIES
	A. Tie wires:  Bend ends of wire to minimize hazard to persons and clothing.
	B. Fasteners:  Install nuts on side of fence opposite fabric side for added security.
	3.6 Grounding
	A. Chain link fencing shall be grounded as shown on the plans due to the proximity of the proposed athletic field lights.
	3.7 CLEANING
	A. Clean up debris and unused material, and remove from the site.
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