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SIE ETHERNET INTERCONNECTION

— ALL NEW EflIERNtT CNDIS RUN TO TIE EXISONO CP400 (P4) TO RE EXTENEI)EI) TO ThE MANIED ETNEMET SW1CH
COCATD AT 1W NEW MASTER CONTROL PANEL (P12).

— ALL EXiSTING E1WRNET CA&ES LOCATED AT ThE EXISTING CP—400 TO BE EXTENED 10 1W MANAGED ETTNET SWTTCN
LOCATED AT TIE NEW MASTER CONTROL PANEL (P12).

— NEW EIIERNU CORREDnON BETWEEN EXISTING CP—400 (Pt) AND NEW MASTER CONTROL PANEl. (P12) 10 NE INSTALLED
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NEW COMPRESSOR DUPLEX SKID ‘D’ (P24)

CONTROL PANEL END

CONDUIT PIT LOCATION #1
D4, D5,7

NEW COMPRESSOR DUPLEX SKID ‘H’ (P25)

FOR PIT LOCATION DIMENSTIONS, REFER TO DWG# A05—10—ED—PIT—NO_ENC_3

CONTROL PANEL END

CONDU1T PIT LOCATION #1
H4, H5, 4 ‘7

0 1/20/17 ECNI CN04474 ALL ELECTRiCAL CONNECTIONS MUSt BE COMPLETED OR ANGI ENERGY SYSTEMS CONDUIT/CUSTOMER INTERCONNECT DETAILS
MWS ADDED PLC TRANSif DISPENSER INFO j SUPEWVISED BY QUALIFiED PERSONNEL AND MEEt ALL LOCAL AND 305 W DELAVAN DR
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PH: 608—563—2800
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— I

CONDUIT PIT LOCATION #3
D3, D6

SRID FRAME VIEWED FROM ABOVE

CONDLAI PIT LOCATION #4
H2

CONDUIT PIT LOCATION #3
H3, H6
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DRAWING INDEX

OANGI

SHEET DESCRIPTION

1 INDEX AND GENERAL INFORMATION

2 EXISTING DUPLEX COMPRESSOR SKID ‘A’ UPGRADE/INTERCONNECT

3 EXISIING DUPLEX SKID ‘B’/DUPLEX SKID ‘C’ UPGRADE/INTERCONNECT

4 NEW DUPLEX SKID ‘D’/MOTOR STARTER PANEL ‘MSD’ INTERCONNECT

5 NEW DUPLEX SKID ‘H’/MOTOR STARTER PANEL ‘MSH INTERCONNECT

6 NEW SIMPLEX SKID ‘C’/MOTOR STARTER PANEL ‘MSF/G’ INTERCONNECT

7 EXISTING MATRIX CONTROL PAN EL UPGRADE/INTERCONNECT

8 EXISTING MATRIX CONTROL PANEL UPGRADE/INTERCONNECT (CONTINUED)

9 EXISTING FLEET CONTROL PANEL/NEW PLC DISPENSER INTERCONNET

10 NEW PLC DISPENSERS 11, 12 MODBUS AND ETHERNET INTERCONNECT

11 NEW PLC DISPENSERS 11, 12 POWER/ESD/FUEL MANAGEMENT INTERCONNECT

12 NEW SERIES 2 DISPENSER MODBUS NETWORK/FUEL MANAGEMENT INTERCONNECT

13 SITE ETHERNET INTERCONNECTION

14 NEW COMPRESSOR PIT LOCATIONS/CONDUIT CALL OUT
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MWS MATRIX PANELS INTERCONNECTION MWS CHANGES PER CUSTOMER REVIEW www.ongien.rqy.com CUSTOMER

Trillium — RTC Las Vegas
PROJECT NO.

50453THIS DRAWING AND INFORMATION THEREIN IS PROPRIETARY

8 12/28/16 CUSTOMER MARKUPS 1/31/17 ECNI CNO451O INFORMATION. AND IS THE SOLE PROPERTY OF ANGI ENERGY
UWS UWS CHANGES PER CUSTOMER REVIEW swus uc NOT BE COPIED. REPR0DUC) OR PROVIDED CONTROLLED DRAWING DRNMWSIDATE ll/lB/l6I5CAE N/A

,

4/5/17 REVISED AS PER CUSTOMER REDUNES 1/30/17 ECNj CNO4507 TO OTHERS_WYT}IOUF EXPRESS WRI1]Th AUJHORIZAT1ON BY ANGI THIS DRAWING COMPUES WITH AGENCY I I
M UWS CHANGES PER CUSTOMER REWEW ENER LLC. ALL COPIES AND RROOUCTIONS ARE THE UNGS. 00 NOT CHANGE 4O APPROVAL CHK IDATE 1 TOT

DRAWINGN REV.

REV DATE/BY DESCRIPTION REV DATE/BY DESCRIPTION PROPERTY OF ANG1 ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARTMENT.
—

CODE PANEL DESCRIPTION

— NEW EQUIPMENT —

P11 MASTER CONTROL PANEL

P24 DUPLEX COMPRESSOR SKID ‘D’

P25 DUPLEX COMPRESSOR SKID ‘H’

P34 MATRIX PANEL ‘D’ INTERFACE JUNCTION BOX

P35 MATRIX PANEL ‘H’ INTERFACE JUNCTION BOX

P36 MATRIX PANEL ‘F/C’ INTERFACE JUNCTION BOX

P54 MOTOR STARTER PANEL ‘MSD’ DUAL 300HP

P55 MOTOR STARTER PANEL ‘MSH’ — DUAL 300HP

P56 MOTOR STARTER PANEL ‘MSF/G’ — DUAL 350HP

Dli PLC DISPENSER

D12 PLC DISPENSER

D13 SERIES 2 DISPENSER

D14 SERIES 2 DISPENSER

D15 SERIES 2 DISPENSER

7 SK i9/ 6/3o jY;’’
7/5 - ,7/c i/,/

(z/ ///ii) —-/2-

s/3

P26 SIMPLEX COMPRESSOR SKID ‘C’
— RELOCATED EQUIPMENT (FROM SMF) —

P2A
D

H
P5A

DUPLEX COMPRESSOR SKID ‘A’

— EXISTING UPGRADED ( REMOTE I:O)-

MOTOR STARTER PANEL ‘MSA’

P5B

P2B DUPLEX COMPRESSOR SKID ‘B’

P 2C

MOTOR STARTER PANEL ‘MSB’

P5c

DUPLEX COMPRESSOR SKID ‘C’

P9

MOTOR STARTER PANEL ‘MSC’

P6

MAIR1X CONTROL PANEL

P7

FLEET DISPENSER CONTROL PANEL

PARA—DISPENSER CONTROL PANEL

P01 UPS PANEL

P4

— EXISTING EQUIPMENT —

CP400 COMMUNICATIONS

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



EXISTING DUPLEX COMPRESSOR SKID ‘A’ UPGRADE/INTERCONNECT

NOTES:

E x,cT/i G

i&lO t<

— RUN! RUNNING SIGNALS TO BE REMOVED BETWEEN COMPRESSOR SKID ‘A’ (P2A) CONTROL PANEL AND UCTOR STARTER PANT! ‘USA’ (P5A)
— CsCAN NETWORK TO COMPRESSOR SKID ‘A’ CONTROL PANEL fP2A) TO BE REMOVED

— COMPRESSOR SKID ‘A CONTROL PANEL (P2A) TO BE RECONFiGURED FOR ALLEN BRADLEY REMOTE 1:0

— MOTOR STARTER PANEL ‘USA’ (P9) TO BE RECONFiGURED FOR ALLEN BRADLEY REMOTE 1:0

(RUN/RUNNING SIGNALS TO BE WiRED TO NEW ‘USA (P5A) REMOTE 1:0)

1/20/17 ECNj CNO4474
H

3/29/17 REViSED AS PER CUSTOMER REDUNES NI ELECTRICAL CONNECTIONS MUST BE COMPlETED OR ANGI ENERCY SYSTEMS TiThE
CONDUIT/CUSTOMER INTERCONNECT DETAILS0 UWS ADDED PLC TRANSFI DISPENSER INFO UWS SIJPCJ.4SE1) y QjJjJfJ) PER5ONNEL, AND MEET All LOCAL AND OANGI 305 w DELAVAN OR

JANESV1LLE Wi 53546 EXISTING DUPLEX COMPRESSOR SKID ‘A’ UPGRADE/INTERCONNECT
C

1/11/17 (CR) MAiN MOTOR/PRE—LUBE CONDUCTOR SIZE 2/1/17 ECNI CN04516 APPLICABLE CODES. REFER TO NEC FOR MORE INFORMATION.
PH: 608—563—2600UWS MATRIX PANELS INTERCONNECTION UWS CHANGES PER CUSTOMER REMEW CUSTOMERwww.angiener9y.com Trillium — RTC Las Vegas — IBMF PROJECT NO. 50453THIS DRAWING AND INFORMATION THERON IS PROPRIETARY

B
12/28/16 CUSTOMER MARKUPS

F
1/31/17 ECNI CNO451O INFORMATION, AND IS ThE SOLE PROPERTY OF ANGI ENERGY

UWS UWS CHANGES PER CUSTOMER REViEW SYSTEMS ICC. IT MAY NOT BE COPIED. REPRODUCED OR PRONDED CONTROLLED DRAWING DRNMWSI DATE
1 1/18/1 6I N/A I DRAWING NO. IREV.

,
4/5/17 REViSED AS PER CUSTOMER REOUNES E 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRITTEN AUTHORIZATION BY ANGI THIS DRAWING COMPLIES WITH AGENCY IUWS UWS CHANGES PER CUSTOMER REMEW ENERGY SYSTEMS ILC. ALL COPIES AND REPRODUCTIONS ARE THE LISTiNGS. DO NOT CHANGE WITHOUT APPROVAL CHK j DATE SHT 2 1TOT A80—50—50453 J

REV DATE/BY DESCRIP11ON REV DATE/BY DESCRIPTION ?ROPERW OF WIGI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARTMENT.
— I — I

(LXISTING)

OWWT
PANEL P5A ,..ri. .ri. 1 DISCONNECTED

x
M1H M4-—i 1

I- ---l --------- --

— MATRIX PANEL

LccIJ

ExISuNG48ovACJoREM

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



EXISTING DUPLEX C01PRESS0R SKID ‘B’ UPGRADE/INTERCONNECT

POT UPS PANEL

x—i 1404$ i”j
l2O (UPS SWPUW) POWER

I 1404C 11
t2OAC (UPS JPPtJ POWER

(EXISTING)

I -

P58 MS8’ MOTOR STARtER PANEL

DOSENG48ONACT0REWJN i>

L — _!ll —

— RUN! RUNNIG S]CNALS TO BE REMOVED BETWEEN COMPRESSOR S]UD ‘B’ CONTROL PANEL (P28) AND MOTOR STI,RItR PANEL ‘USB (P58)

— CCAN NETWORK tO COMPRESSOR SKID ‘B’ CONTROL PANEL (P28) TO BE RhIOVED
- COMPRESSOR SKID ‘8’ CONTROL PANEL (P28) TO BE RECOVBIGURED FOR AUDI WIADLEY REMOTE 10

— MOTOR STARTER PANEL ‘USB’ (P58) TO BE RECONflGURW FOR ALLEN UPADLEY REMOTE 1:0

(RUN/RuNNING S]GVMLS TO BE INRf0 70 NEW ‘hISS’ (P58) REMOTE 10)
— T2CWAC POWER TO BE SUPPIJED FROM EXISTING UPS PANEL. (SEE NOTE ,1 OF FUEL SOLUTIONS DRAWING TE—501)

- RLRA/ RUNNING SIGNALS 10 BE REMOVED BETWEEN COMPRESSOR SKID ‘C’ CONTROL PANEL (P2C) AND MOTOR STARTER PANEL ‘USC (P50)
— CsCAN NETWORK TO COMPRESSOR SEJO ‘C’ CONTROL PAND. (P20) TO BE REM&V)

- COMPRESSOR SKID ‘C’ CONTROL PAND. (P20) TO BE RECONFIGURED FOR ALLEN TAflLEr REMOTE VO
- MOTOR STARTER PANEL ‘M5C (P50)10 BE RECONFIGEWED FOR ALLEN BRADLEY REMOTE LO

(WJN/RUI*iINc SIGNALS TO BE AIRED TO W ‘usc’ (P5c) REMOTE 10)

— T2OVAC POWER TO BE SUPPliED FROM EXISTiNG UPS PANE],

LALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

1/20/17 ECN# CN04474 H
3/29/17 REViSED AS PER CUSTOMER REDUNES AU. ELECTRICAL CONNECTIONS MUST BE COMPLETED OR ANGI ENERGY SYSTEMS TITLE

CONDUIT/CUSTOMER INTERCONNECT DETAILS

UWS ADDED PLC TRANSIT DISPENSER INFO UWS SUPERViSED BY QUAURED PERSONNEL, AND MEET ALL LOCAL AND 305 W DEI.AVAN DR

0

JANESVTLLE, AN 53566 EXISITNG DUPLEX SKID ‘B’/DUPLEX SKID ‘C’ UPGRADE/INTERCONNECT

1/11/17
(CR) MAIN MOTOR/PRE—LUBE CONDUCTOR SIZE 2/1/17 ECN# CN04516 APPUCAREE CODES. REFER TO NEC FOR MORE INFORMATiON.

P11: 608—563—2800

MWS MATRIX PANELS INTERCONNECTiON UWS CHANGES PER CUSTOMER REViEW CUSTOMERwww.ongienergy.com
TrIIum — RTC Los Vegas — IBMF

PROJECT NO.
50453THIS DRAWING AND INFORMATION THEREIN IS PROPI8ErARY

B
12/28/16 CUSTOMER MARKUPS F

1/31/17 ECNI CN04510 INFORMATION, AND IS THE SOLE PROPERTY OF ANCI ENERGY
UWS UWS CHANGES PER CUSTOMER REV1EIV SYSTEMS U.C. IT MAY NOT BE COPIED, REPRODUCED OR PROifO CONTROLLED DRAWING DRNMWSI DATE

1 1/18/161 SCALE
N/A I DRAWING NO. I REV.

4/5/17 REViSED AS PER CUSTOMER REDUNES E
1/30/17 ECN CN04507 To OTHERS WITHOUT EXPRESS WRITTEN AUTHORIZATION BY ANG4 THIS DRAWING COMPLIES WITH AGENCY I I I

MWS UWS CHANGES PER CUSTOMER REViEW ENERGY SYSTEMS LLC. ALL COPIES AND REPRODUCTIONS ARE THE USTINGS. DO NOT CHANGE WITHOUT APPROVAL CHK I DATE
— I

SHT TOT 1 1 A8 0—50 —50453
REV DATE/BY DESCRIPTION REV DATE/BY DESCRIPTiON .ROPER1V OF ANGI ENERGY AND SUBJECT TO REPJRN ON DEMAND. FROM ENGINEERING DEPARTMENT.

— I

P28 DUPLEX COMPRESSOR SKID ‘B’

ECONTROLI
PANEL I fM7 -f 1J21 1MW-f

TX I
LL__ ‘L-’ L_J ‘..J._J.— 4/Jt4PY

tFXISttNC

EXISTING I2OVAC TO REMAIN

EXISTING 48OVAC TO REMAJN

-x

-x

EXISTING DUPLEX COIvIPRESSOR SKID ‘C’ UPGRADE/INTERCONNECT

P2C DUPLEX COMPRESSOR SKID ‘C’

PANEL I tMl3-1 tM16
IXI :i

I ‘ r— I
‘ ‘

h’ “—h—’

P50 ‘USC’ MOTOR STARTER PANEL

I L OREM

L — ci°.i ±
EXIStING 12OVAC TO REMAIN

-x
EXISTING 48OVAC To REMAiN

SKID ‘A’ DURIDI COMPION I2UPAC

SKID ‘A’ DLWID CCIERESSON INC NOJTRAL

SKID 1’ INA COMPRESSOR T2

SKID ‘B’ DIM COMPRESSOR VAC P(UTRAL

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12
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81 NEATER (COIP I) l2DNE [J
81 NEATER (COW’ I) VAC IWUIR4L [J

81 ICATtR (cOel? 2) I 20V*C

BC NEATER (C 2) WE ILITIRPL [J—
5118 LIDWRIG 12OAC

5118 LIONIWC WE NEUTRAL [J—

25fl 25T1 300ICCMIL B1.K

2511 25T1 300KCUIL 81K

2512 300KCIIIL Bt.X

25T2 300KCIIIL 81K

2513 300KCUIL 8111

2513 300KCUIL SIX2513

DUD 1AWO GRNOND

- [13 1.5’ -

— 4AC FANS —LUBE MOTORS -

H5 / US 121mG RED

US I US 121mG WT4T

16 416 12AWG RED

US [16 1.5” N6 I2AWG WHI

H4A 414A 121mG RED

N4A N4A T2AWG WilT

aND DUD T2AWG GRN/iU

2811 28T1 300KCMIL 81.11

2811 2611 300KCMIL SIX

2812 30011C1IIL 81K

2812 300KCMIL 81K

2813 300KCMIC 81K

2813 300KCIIIL SIX2813
aND IAWG GRNDUD

J25 ]—BOX

NEW DUPLEX COMPRESSOR SKID ‘H’ INTERCONNECT L’-/ £1

(NEW)

— 1ZOWC POWER TO NEW DUPLEX COMPRESSOR SKI8’K (P25) TO BE S’JPPLJED FROM ER6TING UPS PANEL
— ISO LOOP AND ETHERNET CONNECT1ON TO BE SUPPLiED FROM NEW MASTER CONTROl PANEL (P11)

— 12OVAC OIL HEATER POWER AND COMPRESSOR SKID 0 UGHW4G TO SE SUPPliED FROM NEW MOTOR STARTER PANEL. MSII (P55)

— 48OVAC POWER TO COOliNG FANS MAO PRE—CUBE MOTORS TO BE SUPPLiED FROM NEW MOTOR STARTER PANEL ‘145W (P55)

— 48OVAC POWER TO MARl MOTORS (1425, 1428) To BE SUPPLiED FROM NEW MOTOR STARTER PANEL 14511’ (P55)

— ETHERNET CONNECTION TO NEW MOTOR STARTER PANEL. 145W (P55) TO NE SIWPtJED FROM NEW MASTER CONTROl. P1261 (P11)

OW)
P55 ‘USW MOTOR cr.WWR PANEl

r1TFW-i]f
IMAIN MOTOR M25 L__J
I MOTOR STARTER

rfpTrFii
IPRE—LIJ8E 1427 L___J

MOTOR STARTER [J4-

lCIjp FAN 1428 L____l
MOTOR STARTER

PRE—LUBE 1430
MOTOR STARTER

IU413 FAN 1429 L___J

IMOTOR STARTER
,48OIJw

P25 OUPIFx COMPRESSOR SKI) 11’

1425

2711

-j-
---

--

--f-tE81K

-f-fGB1K

-f-F81K
--fJjB1K

--B1K
GB1K

[ALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

-LIJ

-rn
-rn

-rn
-c
-

-rn
-rn
-rn

-rn
-rn
-rn
-LJ-rn
-rn

U28
MAIN MOTOR 1428
MOTOR STARTER

o 1/20/17 ECNI CN04474 3/29/17 REViSED AS PER CUSTOMER REOUNES AU. ELECTRICAL CONNECTIONS MUST BE COMPLETED OR ANGI ENERGY ssits iiilF CONDUIT/CUSTOMER INTERCONNECT DETAILS
UWS ADDED PLC TRANSIT DISPENSER INFO MWS SUPERNISED BY QUAURED PERSONNEL AM) MEET All LOCAL AND 305 W DELAVAN DR

JANESVTLLE, Wi 53546 NEW DUPLEX SKID ‘H’/MOTOR STARTER PANEL ‘MSH’ INTERCONNECT

0

1/11/17 (CR) MAIN MOTOR/PRE—LUBE CONDUCTOR SIZE — 2/1/17 ECNI CN04516 APPLICABLE CODES. REFER 10 NEC FOR MORE INFORMATION.
PH: 608—563—2800C MWS MATRIX PANELS INTERCONNECTION C MWS CHANGES PER CUSTOMER REViEW www.angiener9y.com CUSTOMER

TriIIum — RTC Los Vegos — I8MF
PROJECT NO. 50453THIS AWING AND INFORMATION THEREIN IS PROPRIETARY

12/28/16 CUSTOMER MARKUPS
.

1/31/17 ECNØ CNO451O INFORMATION, AND IS THE SOIl PROPERTY OP ANCI ENERGY
MWS lAWS CHANGES PER CUSTOMER REViEW SYSTEMS LLC. if MAY NOT BE COPIED. REPRODUCED OR PROViDED CONTROLLED DRAWING DRNMWSIDATE ll/18/16ISCAI.E N/A IDRAWING NO. I

,

4/5/17 REViSED AS PER CUSTOMER REDUNES E 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRITTEN AUT}IORIZATION BY ANGI FF115 DRAWING COMPUES WITH AGENCY I
lAWS lAWS CHANGES PER CUSTOMER REVIEW ENERGY SYSTEMS LLC. ALL COPIES AND REPRODUCTIONS ARE THE US11NGS. DO NOT CHANGE WITHOUT APPROVAL CHK — DATE

—

SHT TOT 14 A8 0—50 —50453 ]
REV DATE/BY DESCRIPTiON REV DATE/BY DESCRIPTION ,‘ROPE’I’ OF ANGI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARTMENT.

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



RELOCATED SIMPLEX COMPRESSOR SKID ‘G’ INTERCONNECT

1/20/17 ECN# CN04474 H 3/29/17 REViSED AS PER CUSTOMER REDUNES
ALL ELEc ICAL CONNECTIONS MUSE BE COMPLETED OR ANGI ENERGY SYSTEMS TITlE

CONDUIT/CUSTOMER INTERCONNECT DETAILSUWS ADDED PLC TRANSIT DISPENSER INFO UWS SUPERVISED BY QUALIflED PERSONNEI, AND MEET ALL LOCAL AND 305 W DELAVAN DR
JANESVIUE, WI 53546 NEW SIMPLEX SKID ‘G’/MOTOR STARTER PANEL ‘MSF/G INTERCONNECTOANGIc 1/11/17 (CR) MAIN MOTOR/PRE—LUBE CONDUCTOR SIZE 2/1/17 ECN# CN04516 APPUCAREE CODES. REFER 10 NEC FOR MORE INFORMATION.

PH: 608—563—2800UWS MATRIX PANELS INTERCONNEC11ON UWS CHANGES PER CUSTOMER REVIEW
www.angienergy.com CUSTOMER

Trillium — RIC Las Vegas — IBMF PROJECT NO.
50453ThIS DRAWING AND INFORMATION 1}*REIN IS PROPRIETARY

8
12/28/16 CUSTOMER MARKUPS 1/31/17 ECNØ CN04510 INFORUA1TON. AND IS THE SOLE PROPERlY Of ANDI ENERGYUWS UWS CHANGES PER CUSTOMER REVIEW SYSTEMS LLC. if MAY NOT BE COPIED. REPRODUCED OR PROVIDEI) CONTROLLED DRAWING DRNMWS I DATE 1 1 / 18/16 N/A I DRAWING NO. REV.
4/5/17 REWSED AS PER CUSTOMER REDUNES

E 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRITTEN AUTHORIZA11ON BY ANSI THIS DRAWING COUPU6 WITH AGENCY I IUWS UWS CHANGES PER CUSTOMER REWEW ENERGY SYSTEMS LEC. ALL COPIES AND REPRODUCTiONS ARE THE US11NGS DO NOT CHANGE WITHOUT APPROVAL CHK I DATE

—

6 TOT 14 A8 0—50—50453REV DATE/BY DESCRIPTION REV DATE/BY DESCRIPTiON PROPERTY Of ANSI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARTMENT. I

— 12OVN POWER TO RELOCATED SPLEX COMPRESSOR SKID A (P26) TO RE SUPPLED FROM EXISTING UPS PANEL
— ESO LOOP AND ETHERNET CONNECTION 10 BE STWPUEO FROM NEW MASTER CONTROL PANEL (Pit)
- 12UVAC OE HEATER POWEll AND COMPRESSOR 5KV D UGARWIC TO BE .WPUED FROM NEW MOTOR STAPlER PANEL 145W (P55)
— 4801/AC POWER TO COOliNG tANS NV PRE—LUBE MOTORS TO BE SUPPUED FROM NEW MOTOR STARTER PANEL ‘lASH (P55)
— 4ROVAC POWER TO MAiN MOTORS (1125, 1128) TO BE SUPPliED FROM NEW MOTOR STARTER PANEL ‘lASH’ (P55)
- ETHERNET CONNECTION TO NEW MOTOR STARTER PANEL ‘lASH’ (P55) TO BE SUPPLIED FROM NEW MASTER CONTROL PANEL (P11)

ALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



(ALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITJ

1/20/17 ECNj CN04474 H 3/29/17 REViSED AS PER CUSTOMER REDUNES ft4j ELEC1TRCAL CORICRONS MUST BE COMPLETED OR ANGI ENERGY SYSTEMS CONDUIT/CUSTOMER INTERCONNECT DETAILS
0 MWS ADDED PLC TRANSFF DISPENSER INFO MWS SUPERVISED BY QUALIFiED PERSONNEL AND MEEF All LOCAL AND OANGI DELAVAN DR

JANESVILLE, WI 53546 EXISTING MATRIX CONTROL PANEL UPGRADE/INTERCONNECT

C
1/11/17 (CR) MAiN MOTOR/PRE—LUBE CONDUCTOR SIZE 2/1/17 ECN# CNO45IS APPLICABLE COOES. REFER TO NEC FOR MORE INFORMATION.

PH: 606—563—2800
MWS MATRIX PANELS INTERCONNECTION MWS CHANGES PER CUSTOMER REViEW CUSTOMER

316 DRAWING AND INFORMATION THERON IS PROPRIETARY www.angienergy.com Trillium — RTC Las Vegas — IBMF
PROJECT NO.

50453
12/28/16 CUSTOMER MARKUPS 1/31/17 ECNØ CN04510 INFORMATION, AND IS THE SOLE PROPERTY OF ANCI ENERGY

B MWS MWS CHANGES PER CUSTOMER REVIEW

,

4/5/17 REVISED AS PER CUSTOMER REOUNES E 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRYPUI AUTHORIZATION BY ANG4 THIS DRAWING COMPLIES WTTH AGENCY
SYSTEMS LLC. B MAY NOT BE COPiED. REPRODUCED OR CONTROLLED DRAWING DRNMWSIDATE 1i/ls/lj5 N/A IDINO NO. JREV.

MWS MWS CHANGES PER CUSTOMER REVIEW ENERGY SYSTEMS LEC. ALL COPIES AND REPRODUCTIONS ARE THE LISTINGS. 00 NOT CHANGE WITHOUT APPROVAL CHK I DATE SRI (TOT 14 A80—50—50453 J
REV DATE/BY DESCRIPTION REV DATE/BY DESCRIPTION .‘ROPERW OF ANGI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARTMENT.

— I —

- EXISONG I2OYAC POWER/ESO To REMAN AS 6
— CsCAN NETWORK TO BE RELIEWED
- ERSUNG MATRIX CONTROL PlIES ‘K. ‘B’, ‘C’ (P31, P32, P33) TO BE RECONAGURKO FOR 111Th BRADLEY REMOTE 1:0
— NEW ETHERNET INTERFACE TO MATRIX CONTROL PANDS ‘A’, ‘B’, ‘C’, ‘B’, ‘H’. ‘F/C’ (P31, P32, P33, P34. P35, P36) REMOTE 1:0

FROM NEW MASTER CONTROL PANEl, (P11) TO BE R4STAILED
— NEW 120VAC POWER TO BE ROUTED TO MATRIX CONTROL P1110.5 ‘A’, ‘B’, ‘C’, ‘B’, ‘H’, ‘F/C’ (P31, P32. P33, P34, P35, P38)

TO BE SUPPLIED FROM EXISTiNG UPS P1110.
— ER6TRIG MATRIX CONTROL P1118. TO BE GUTTED MID USER AS A PULL 6DB

-60 STRING TO BE 003210(0 TO EXISDF10 AND NEW MATRIX PANElS ‘A’, ‘B’, ‘C’, ‘B’. ‘H’, ‘F/C’ (P31. P32, P33, P34, P35, P36)

- 110W 121MG POWER SHOWN AT EXISTiNG MATRIX V%W PAle (PB) TIlLS 6 RO&JTTD TO
MATRIX CONTROL PANElS ‘A’, ‘B’, ‘C’, ‘0’, ‘N’, ‘F/C’ (P31, P32, P33, P34, P35, P36)
TO BE SUPPLIED FROM DUSTiNG UPS PANEL EXISPIIC MATRIX P11*1. TO BE GUTTED 1110
USED AS A PILL BOX, 120110 UPS ORCURS TO BE PULLED TO 01151*16 MATRIX PAle (PS)
kc ISSUED ANn siw I 1W IWWBMAWD

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



ALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS 1
o

1/20/17 ECN# CN04474 H
3/29/17 REViSED AS PER CUSTOMER REDUNES AU.. EIICTRICAL CONNECTIONS MUST BE COMPLETED OR ANGI ENERGY sysit,s TIThE CONDUIT/CUSTOMER INTERCONNECT DETAILS

lAWS ADDED PLC TRANSIT DISPENSER INFO UWS ]P’]SED BY QUAUF1ED PERSONNEI. AND MEET ALL LOCAL AND 305 W DELAVAN DR
JANESViLLE. WI 53546 EXISTING MATRIX CONTROL PANEL UPGRADE/INTERCONNECT (CONTINUED)OANGI, 1/11/17 (CR) UMN MOTOR/PRE—LUBE CONDUCTOR SIZE 2/1/17 ECNf fj45 APPIJCA&E CODES. REFER TO NEC FOR MORE INFORMATION. PH: 608—563—2800

‘ lAWS MATRIX PANELS INTERCONNEC11ON lAWS CHANGES PER CUSTOMER REViEW CUSTOMERwww.an9ienetgy.com Trillium — RTC Las Vegas — IBMF PROJECT NO. 50453JiS DRANG AND INFORMATiON THERflN IS PROPRIETARY

6
12/28/16 CUSTOMER MARKUPS 1/31/17 ECNI CNO451O INFORMATION, AND IS THE SOLE PROPERtY OF ANOI ENERGY

lAws lAWS CHANGES PER CUSTOMER REVIEW SYSTEMS 1.1.0. E MAY NOT BE COPIED, REPRODUCED OR PROViDED CONTROLLED DRAWING DRNMWSIOATE ll/18/16ISCALE N/A jDRAWINO NO. IREV.
4/5/17 REViSED AS PER CUSTOMER REDUNES 6
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EXISTING FLEET DISPENSER CONTROL PANEL UPGRADE AND NEW PLC DISPENSER INTERCONNECT

- ET1NG FilET DISPENSER CONTROL PANEL (P6) TO BE RECONflGURED FOR ALLEN BRNTLEY REMOE :0
— CCAN NETWORK TO fliEt DISEPKSER CON1ROI PANEl. (P6) TO BE RENOAED
- NEW ETHERNEt PfltRIACE TO REEF DISPENSER CONTROL PANEL (P6) REMOTE 1:0 FROM NEW MASTtR CONTROL PANEL (P11) TO BE NStALIID
— NEW PLC DISPENSERS tOT I, 012) TO BE INSIAU.ED AND INTEGRKTW
— I2DAAC POWER 10 BE SUPPliED TO NEW PLC DISPENSERS (Dli, 012) FROM EXISTiNG UPS PANEL (P01)
— I 2UPAC HOSE ACTtVE SiGNALS BETWEEN NEW PLC DISPENSERS (Dli D12) AND DOSiNG REEF DISPENSER CONTROL PANEL (PB) TO BE WSTALLED
- M000US NETWORK TO BE DOThD€D TO NEW PLC DISPENSERS (Dli. 012)

DISPENSER DESIGN ALLOWS FOR A MAXIMUM OF (3) 3/4” AND (1) 1/2” CONDUITS

ALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

H 1/20/17 ECN# CN04474 H 3/29/17 REViSED AS PER CUSTOMER REDUNES ALL EC1ThCAL CONNECTIONS MUST BE COMPLEtED OR ANGI ENERGY SYSTEMS E
CONDUIT/CUSTOMER INTERCONNECT DETAILSMWS ADDED PLC TRANSIt DISPENSER INFO MWS SUPEI?AISED BY QUALWIED PERSONNEL. AND MEET ALL LOCAL AND

JANESViLI.E, WI 53546 EXISTING FLEEt CONTROL PANEL/NEW PLC DISPENSER INTERCONNEtOANG 305 W DELAVAN DR

c
1/11/17 (CR) MAJN MOTOR/PRE—LUBE CONDUCTOR SIZt ,. 2/1/17 ECN# CNO4516 APPliCABLE CODES. REFER TO NEC FOR MORE INFORMATION.

PH: 608—563—2800MWS MATRIX PANELS INTERCONNECTION MWS CHANGES PER CUSTOMER REViEW CUSTOMERwww.angianergy.com Trillium — RIC Las Vegas — IBMF
PROJECT NO.

50453THIS DRAWNG AND INFORMATION THEREIN IS PROPRIETARY12/28/16 CUSTOMER MARKUPS 1/31/17 ECNI CN04510 INFORMATION, AND IS THE SOIl PROPERlY OF ANCI ENERGYUWS UWS CHANGES PER CUSTOMER REViEW SVSTEMS LLC. IT MAY NOT BE COPIED. REPRODUCED OR PRCMDED CONTROLLED DRAWING DRNMWSIDATE ll/l8/l6I N/A
NO. REV.6/5/17 REViSED AS PER CUSTOMER REDUNES H 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRIttEN AUTHORIZATION BY ANGI THIS DRAWiNG COMPUES I I Iuws UWS CHANGES PER CUSTOMER REviEW ENERGY SYSTEMS LLC. ALL COPIES AND REPRODUCTIONS ARE THE USUNGS. DO NOT CHANGE WITHOUT APPROVAL CHK I DATE I 9 TOT

14 I
A80 —50—50453

REV DATE/BY DESCRIPTION REV DATE/BY DESCRIPTION PROPERlY OF ANGI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DENENT.
— I — I

1.’

5

ISITNG)__
P01 UPS PANEL7

4

14O5A —i-n /
T2IWAC (UPS SIWPIJED) POWER 5t1.
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NEW PLC DISPENSER ETHERNET/MODBUS NEFWORK

V

i;;;
IIO.S IIA

BX
RFLD€N RED

SHLD

81K
BELOEN RED

SHW

cThe C

INSTALL 121 OHM
RESISTER AT

LAST DISPENSER

3ENRED

ALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

1/20/17 ECN# CN04474 H 3/29/17 REVISED AS PER CUSTOMER REDUNES ‘JJ ELECTRICAL CONNECTIONS MUST BE COMPIETtD OR ANGI ENERGY SYSTEMS CONDUIT/CUSTOMER INTERCONNECT DETAILSD UWS ADDED PLC TRANSIT DISPENSER INFO UWS SUPERIflSEO BY QUAUITED PERSONNEl, AND MEET ALL LOCAL AND 305 W DEAVAN DR
JANESVILLE. WI 53546 NEW PLC DISPENSERS 1 1, 12 MODBUS AND ETHERNET INTERCONNECTOANGI1/11/17 (CR) MAiN MOTOR/PRE—LUBE CONDUCTOR SIZE C 2/1/17 ECN# CN04516 APPUCA&E COCES. REFER TO NEC FOR MORE INFORMATION.

PH: 808—563—2800UWS MATRIX PANELS INTERCONNECTION UWS CHANGES PER CUSTOMER REViEW CUSTOMERwww.angign.rv.cOm TrilliUm — RTC Las Vegas — IBMF PROJECT NO. 50453— THIS DRAWING AND INFORMATION THEREIN IS PROPRIEtARY
B 12/28/16 CUSTOMER MARKUPS F 1/31/17 ECNN CNO451O INFORMATION. AND IS THE SOLE PROPERTY OF ANGI ENERGY

UWS UWS CHANGES PER CUSTOMER REViEW SYSTEMS LLC IT MAY NOT BE COPIED. REPRODUCED OR PROVIDED CONTROLLED DRAWING DRNMWSI DATE 1 i/is/i6 IE N/A I)RAWING NO. IREV.
4/5/17 REVISED AS PER CUSTOMER REOUNES 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRITTEN AUTHORIZATION BY ANGI THIS DRAWING COUPUES WITH AGENCY I Iuws MWS CHANGES PER CUSTOMER REVIEW ENERGY SYSTEMS ILC. ALL COPIES AND REPRODUCTiONS ARE THE UST1NGS. DO NOT CHANGE WITHOUT ARPROVAL CHK I DATE SHT

REV DATE/BY DESCRIPTION REV DATE/BY DESCRIPTION PROPERW OF ANGI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARUAENT.
— I — 1 o TOT 14 A8 0—50—50453

(EXISTiNG)
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MOOBUS NEIWORK

[] \ /
(r\

DISPENSER 1 1 ETHERNEt [jf4
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.
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_______
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[LLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

1/20/17 ECN CNO4474
H 3/29/17 REViSED AS PER CUSTOMER REDUNES

- ALL ELECTRICAL CONNECTIONS MUST SE COMPLETED OR ANGI ENERGY SYSTEMS TIRE
305 W DEIAVAN DR CONDUIT/CUSTOMER INTERCONNECT DETAILS

D MWS ADDED PLC TRANSIT DISPENSER INFO PAWS
SUPERVISED BY QUAliFIED PERSONNEL, AND MEU ALL LOCAL AND

0

JANESV1UI. WI 53546 NEW PLC DISPENSERS 1 1, 12 POWER/ESD/FUEL MANAGEMENT INTERCONNECT

,, i/ii/17 (CR) MAiN MOTOR/PRE—LUBE CONDUCTOR SIZE 2/1/17 ECN# CNO4516 APPUCASLE CODES. REFER TO NEC FOR MORE INFORMATION.
PH; 608—563—2300

PAWS MATRIX PANELS INTERCONNECTION MWS CHANGES PER CUSTOMER REViEW
CUSTOMERwww.angienergy.com Trillium — RTC Las Vegas — IBMF PROJECT NO.

50453

THIS DRAWING AND INFORMATION THEREIN IS PROPRIETARY
12/28/16 CUSTOMER MARKUPS

F 1/31/17 ECNj CND451O INFORMATION, AND IS ThE SOLE PROPERlY OF ANCI ENERGY
MWS MWS CHANGES PER CUSTOMER REVIEW SYSTEMS LLC. IT MAY NOT BE COPIED, REPRODUCED OR PROVIDED CONTROLLED DRAWING DRNMWSI 11/18/16 SC

N/A J DRAWiNG NO. RE

4/5/17 REViSED AS PER CUSTOMER REDUNES 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRITTEN AUDIORIZAT1ON BY ANGI THIS DRNAING COMPliES WITh ADENCY
“ MWS MWS CHANGES PER CUSTOMER REVIEW ENERGY SYSTEMS LLC. ALL COPIES AND REPRODUCTIONS ARE THE liSTINGS. DO NOT CHANGE WITHOUT APPROVAL CHK 1DATE 1TOT

14 ASO—5O—50453 J
REV DATE/BY DESCRIPTiON REV DATE/DY DESCRIPTION ?ROPERW OF 41401 ENERGY AND SUBJECT TO REIURN ON DEMAND. FROM ENGINEERING DEPARTMENT.

—

NEW PLC DISPENSER POWER

NEW PLC DISPENSER ESD INTERCONNECT

NEW Pi C DISPNSER FUEL MANAGEMENT
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ALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

1/20/17 ECNI CN04474
H

3/29/17 REViSED AS PER CUSTOMER REDUNES
AU ELECTRICAL CONNECTIONS MUST 8€ COMPI.ETED OR ANGI ENERGY syss CONDUIT/CUSTOMER INTERCONNECT DETAILS

MWS ADDED PLC TRANSIT DISPENSER INFO MWS
SUPERVISED BY QUAURED PERSONNEL AND MEET ALL LOCAL AND

JANESV1U.E, WI 53546 NEW SERIES 2 DISPENSER MODSUS NETWORK/FUEL MANAGEMENT INTERCONNECT

0

ANGI

305 W DELAVAN DR, 1/11/17 (CR) MAiN MOTOR/PRE—LUBE CONDUCTOR StZE 2/1/17 ECN# CN04516 APPliCABLE CODES. REFER TO NEC FOR MORE INFORMATiON.
PH 608—563—2800

‘ UWS MATRIX PANELS INTERCONNECTiON MWS CHANGES PER CUSTOMER REVIEW
CUSTOMERwww.angienerqy.com Trillium — RTC Las Vegas — IBMF

PROJECT NO. 50453
THIS DRAWING AND INFORMATION THEREIN IS PROPRIEtARY8

12/28/16 CUSTOMER MARKUPS 1/31/17 ECN CNO451D INFORIATION, AND IS THE SOLE PROPERTY OF ANGI ENERGYUWS UWS CHANGES PER CUSTOMER REW SYSTEMS ICC. It MAY NOT BE CORED. REPRODUCED OR PROVIDED CONTROLLED DRAWING DRNMWSIDATE ll/ls/16ISCALE N/A IDNG NO. REV.
4/5/17 REVISED AS PER CUSTOMER REDUNES

8 1/30/17 ECN# CN04507 TO OTHERS WITHOIJI EXPRESS WRITTEN AIJIHORIZATION BY ANGI THIS DRAWING COMPUES WITH AGENCYUWS UWS CHANGES PER CUSTOMER REVIEW ENERGY SYSTEMS CCC. ALL CORES AND REPRODUCTiONS ARE THE USTINGS. DO NOT CHANGE WITHOUt APPROVAL CHK DATE I SlIT 12 TOT 14 A8 0—50—50453 JREV DATE/BY DESCRIP1TON REV DATE/BY DESCRIPTION PROPERTY OF ANGI ENERGY AND SUBJECT TO REP]RN ON DEMAND. n?ou ENGINEERING DEPARTMENT.
—

—

NEW SERIES 2 DISPENSER MODBUS NETWORK / FUEL MANAGEMENT INTERCONNECT

— NEW SERIES 2 DISPERSERS TO REPLACE PARA TRANSIT DISPENSERS
— EXiSTING PARA TRANSIT DISPENSERS T2OVAC POWER TO BE REUSED
— EXISTING PARR TRANSIT DISPENSERS ETHERNET TO BE REUSED
— EXISTING PARR TRANSIT DISPENSER FUEL I.LANGEMDIT CONNECTIONS TO BE REUSED
- EXISTING PARR TRANSIT DISPENSER CONTROL PANEL TO BE RECONRGURTO FOR ALLEN 1ADLEY ROAO’t IO
- EXISTING PARR TRANSIT DISPENSER CONTROL PANEL I2BAC POWER 10 REMAN AS IS

J J7/y

/f/)- 7c.

b M”
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SITE ETHERNET INTERCONNECTION

MCI’

,1. NEW ETNEIWIET CABLES RUN 10 THE BaSTiNG CP—400 (P4) TO BE EXTEI(D€D TO 1W MANNTB) ETWRNET SWITCH

J — LOCATED AT THE NEW MASTER CONTROL PANEl. (P12).
C ‘ - ALL DOSIWIG ETHERNET CABLES LOCATED AT THE OASThG CP-400 10 DC IXIDIED TO 11€ MANACED ETI4TRNCT SWITCH

I C’ LOCATED AT THE NEW MASTER CONTROL PANEl. (P12).
— NEW ETHERNET CONNECTiON BETWEEN BaSTiNG CP—400 (Pt) AND NEW MASTER CONTROL PM(I. (P12) 10 BE INSTALLED

;)
‘/#&‘-‘ P

tALLOW FOR 10% SPARE CONDUCTORS IN ALL CONDUITS

1/20/17 ECNI CN04474 H 3/29/17 REVISED AS PER CUSTOMER REDUNES NI ELECTRICAL CONNECTIONS MUST BE COMPLEItD OR ANGI ENERGY SYSTEMS CONDUIT/CUSTOMER INTERCONNECT DETAILSD MWS ADDED PLC TRANSIT DISPENSER INFO UWS SUPER1SED BY QUALW1ED PERSONNEL AND MEET AU. LOCAL AND 305 W DELAVAN DR
JM4ESVILLE, WI 53546 SITE ETHERNET INTERCONNECTIONOANGIc

1/11/17 (CR) MAiN MOTOR/PRE—LUBE CONDUCTOR SIZE 6 2/1/17 ECN# CN04516 APPliCABLE CODES. REFER TO NEC FOR MORE INFORMATiON.
PH: 608—563—2800

UWS MATRIX PANELS INTERCONNECTION MWS CHANGES PER CUSTOMER REViEW CUSTOMERwww.cnginrgy.com Trillium — RTC Las Vegas — IBMF PROJECT NO. 50453[HIS DRAWING AND INFORMATiON THEREIN IS PROPRIETARY
12/28/16 CUSTOMER MARKUPS 6

1/31/17 ECNØ CNO45TO INFORMATION, AND IS THE SOI.E PROPERTY OF ANGI ENERGYB MWS UWS CHANGES PER CUSTOMER REViEW s’rsis iiC. IT MAY NOT BE COPIED, REPRODUCED OR PROVIDED CONTROLLED DRAWING DRNMWSI DATE 1 1/1 8/16 SCALE N/A I DRAWING NO. i REV.
4/5/17 REViSED AS PER CUSTOMER REDUNES E 1 /30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRITTEN AUTHORIZATiON BY ANGI THIS DRAWING COMPUES WITH AGENCY I IMWS UWS CHANGES PER CUSTOMER REVIEW ENERGY SYSTEMS LLC. ALL COPIES AND REPRODUCTIONS ARE THE USITNGS. DO NOT CHANGE WITHOUT APPROVAL CHK

—

DATE — 13 TOT 14 A8 0—50 —50453
REV DATE/BY DESCRIPTION REV DATE/BY DESCRIPTiON ?ROPERIY OF ANGI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARTMENT.
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NEW COMPRESSOR DUPLEX SKID ‘D’ (P24)

CONTROL PANEL END

CONDUIT PIT LOCATION #1
D4, D5

NEW COMPRESSOR DUPLEX SKID ‘H’ (P25)

FOR PLI LOCATION DIMENSTIONS, REFER TO DWG# A05—1O—ED—PIT—NO_ENC_3

CONTROL PANEL END

CONDUIT PIT LOCATION #1
H4, H5

,. 1/20/17 ECNI CN04474 3/29/77 REViSED AS PER CUSTOMER REDUNES a ECAL CONNECTIONS MUST BE cO*dpiIWD OR ANGI ENERGY S’STE1AS Illir CONDUIT/CUSTOMER INTERCONNECT DETAILS‘ MWS ADDED PLC 1RANSTT DISPENSER INFO H MWS SUPEIWISED BY OLLWF1U) PERSONNEL, AND MEET ALL LOCAL AND
J45 5354 NEW COMPRESSOR PIT LOCATIONS/CONDUIT CALL OUTOANGI 305 W OELAVAN DR

1/11/17 (CR) MAiN MOTOR/PRE—LUBE CONDUCTOR SIZE — 2/1/17 ECN# CN04516 APPUCA&E CODES. REFtR TO NEC FOR MORE IF(DRMA11ON.
PH: 608—563—2800C MWS MATRIX PANELS INTERCONNEC11ON UWS CHANGES PER CUSTOMER REVIEW www.angIenerqy.com CUSTOMER

TrIIium — RTC Los Vegas — IBME
PROJECT NO.

50453INIS DRAWING AND INFORMATION THEREIN IS PROPRIETARY
s

12/28/16 CUSTOMER MARKUPS 1/31/17 ECN CNO451O INFORMATION. AND IS THE SOLE PROPERIt OF ANGI ENERGY
MWS MWS CHANGES PER CUSTOMER REVIEW SYSTEMS ILC. IT MAY NOT BE COPIED. REPROOUCED OR PRORDED CONTROLLED DRAWING DRNMwSI i 1/18/i 6 SCAII N/A I DRAWING NO. REV.

4/5/17 REViSED AS PER CUSTOMER REDUNES E 1/30/17 ECN# CN04507 TO OTHERS WITHOUT EXPRESS WRITTEN AUTHORIZATION BY ANC1 THIS DRAWING COMPUES WiTH AGENCY IMws MWS CHANGES PER CUSTOMER REViEW ENERGY SYStEMS LLC. ALL COPIES AND REPRODUCTIONS ARE THE LISTINGS DO NOT CHANGE WITHOUT APPROVAL CHK

—

14 TOT 14 A8 0—50—50453 J
REV DATE/BY DESCRIPTiON REV DATE/BY DESCRIPTiON ?ROPERIY OF ANGI ENERGY AND SUBJECT TO RETURN ON DEMAND. FROM ENGINEERING DEPARTMENT.

— I

CONDUIT PIT LOCAT!ON #3
DJ, D6

CONDUIT PIT LOCATION #3
H3, H6

SKID FRAMF VIEWED FROM ABOVE
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- / ///
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c1j;/ 7 , ,

INSIDE, BOTTOM OF ENCLOSURE, VIEWED FROM ABOVE

0.000

3.000

6.500

50453 IBMF SITE, MASTER CONTROL PANEL CONDUIT PENETRATION DETAILS

ANGI ENERGY srns MASTER CONTROL PANEL — AB CONTROL LOGIXMi DICI1SCAL CGICflON5 1 BE COII.ETED OR
305 W DELAVAN DRStWER1SED BY QWLJFE PERSGI*€.. Aà4) IEEt ALL LOCAL AND

JANU.E. WI 5354 IBMF MASTER ENCLOSURE CONDUIT LAYOUTOANGIAPPUCAa.E CODES. TO FOR U0I tM1)OAL
PW 608-563-2600
www.cngl.n.w.com CJSTOtIriIIium

— RTC Las Vegas — SMF/IBMF PRO.CT NO. 50452/50453
e 2/21/17 CHANGES TO CONDUIT CALL 01115 —

iI I)RAt1G N INFORUM1ON 11fRL* PR0PITARY

UWS BASED ON CUSTOMER REQUIREMENTS IIDRMAT10N AN) IS 1W SOIL PIPERW OF ANGI R4ffiGY

A 2/15/17 DEDICATED PENEtRA11ONS FOR USE — 10 ODEDS WSHOUT OC W1TEN M ZATON BY ANGI i; DRANI1G WSf
3YSIEUS UL. if MAY NOT BE COPED, ROWCED OR PR€D CONTROLLED WS 2/2/17 DRAARNG NO. RE’.
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Section No. Section Title

DIVISION 01 GENERAL REQUIREMENTS
011000 Summary

012500 Contract Modification Procedures

012900 Payment Procedures

013100 Project Management and Coordination

013220 Photographic Documentation

016000 Product Requirements

017700 Closeout Procedures

017810 Project Record Documents

017820 Operation and Maintenance Data

018200 Demonstration and Training

019113 CNG Commissioning Requirements

DIVISION 02 Existing Conditions 
020600 Aggregate

022300 Site Clearing and Demolition 

023150 Excavation and Fill

023200 Backfill

023240 Trenching

DIVISION 03  CONCRETE
033000 Cast-In-Place Concrete

DIVISION 04  MASONRY
042200 Concrete Unit Masonry

DIVISION 05  METALS
051200 Structural Steel Framing

053100 Steel Decking

055000 Metal Fabrications

055313 Gratings

DIVISION 07  THERMAL AND MOISTURE PROTECTION
071900 Water Repellents

079200 Joint Sealants

DIVISION 09 FINISHES
099113 Exterior Painting

DIVISION 26  ELECTRICAL

RTC CNG Facilities Upgrades Phase B
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260511 Requirements for Electrical Installations

260519 Low-Voltage Electrical Power Conductors And Cables

260526 Grounding and Bonding For Electrical Systems

260533 Raceway and Boxes For Electrical Systems

260541 Underground Electrical Construction

260800 Commissioning of Elect Systems

262200 Low-Voltage Transformers
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262726 Wiring Devices

263623 Automatic Transfer Switches

264100 Facility Lightning Protection
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DIVISION 28 ELECTRONIC SAFETY AND SECURITY
280500 General Requirements
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281500 Electronic Components 

282300 Video Surveillance 
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CNG Facilities Upgrades – Phase B 01 10 00 - 1 RTC of Southern Nevada
Bid Set  SUMMARY 03/18/2020

SECTION 01 10 00 

SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Work covered by the Contract Documents.
2. Type of the Contract.
3. Work phases.
4. Use of premises.
5. Owner’s Occupancy Requirements.
6. Work restrictions.
7. Parts and Labor Warranty
8. Specification formats and conventions.

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification/location: CNG Upgrades at the Sunset Maintenance Facility, Clark 
County – 5165 West Sunset Road, Las Vegas, Nevada, 89118 and at the Integrated Bus 
Maintenance Facility, City of North Las Vegas NV – 3214 Citizens Avenue (cross street 
– Simmons Avenue) North Las Vegas, NV 89032.

B. Owner: The Regional Transportation Commission, 600 S. Grand Central Parkway, Suite 
350, Las Vegas, NV 89106-4512.

C. Engineer; Fuel Solutions, 5755 Uplander Way, Suite A, Culver City, CA 90230.

D. Owner: Regional Transportation Commission, 600 S. Grand Central Parkway, Las 
Vegas NV 89106-4512.

E. The scope of this project is to provide Compressed Natural Gas (CNG) upgrades to the 
Integrated Bus Maintenance Facility (IBMF) and Sunset Maintenance Facility (SMF) 
sites. These upgrades are required to meet the RTC’s CNG fueling needs for the 
conversion of the fleet to CNG fuel. The work/requirements shall include but not be 
limited to, new dispensing equipment, new compression equipment, new/updated 
programming, testing and transition of all new/existing CNG equipment, reorientation of 
the fueling areas at both locations, piping, welding, concrete forming and placement and 
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all required appurtenances to provide CNG fueling support, all labor overtime, extra time, 
shutdowns and off peak hours.

F. The work at the Sunset Maintenance Facility (SMF) 5165 West Sunset Road, Clark 
County shall take precedence over the work at the Integrated Bus Maintenance Facility, 
3120 Citizens Road, North Las Vegas and additional fueling shall be provided to this site 
prior to the removal and relocation of the existing CNG Skid to the IBMF site. 

G. Staging areas at each site have been identified and included in the bid documents.

H. The normal weekly work hours shall be from 7 AM to 5 PM daily, weekend and off hours 
work must be scheduled atleast 72 hours in advance and the Contractor shall include all 
shutdowns, off hours/premium time in the schedule of values. 

I. The general conditions do not allow for overtime/premium time and all prospective 
bidders shall factor these requirements into the bids and schedule of values. 

J. The contractor shall include in the project schedule, schedule of values, off hours/after-
hours work to perform CNG system testing, commissioning and all related CNG 
performance testing. These work hours shall be from 10 PM to 5 AM during the 
workweek or as requested by the Contractor. 

K. The Sunset Maintenance Facility SW Gas MSA is to be removed and replaced during 
the initial phases of construction and this work will create a shutdown that will require the 
GC and his subcontractors to perform weekend work. This weekend work will require the 
GC to install gas piping from the end of the SW Gas MSA to the on-site RTC CNG dryer 
inlet. This work shall be identified in the GC’s schedule, the GC’s schedule of values and 
all related costs shall be identified in the schedule of values. 

L. The work on this SW Gas MSA will be closely coordinated with the installation of the 
required CMU wall at this location. All footings and excavations at this location shall be 
potholed and depths/locations identified to assure the new CMU wall does not conflict 
with the existing field conditions.

M. The GC shall closely coordinate with the RTC’s CNG Maintenance Contractor (Trillium) 
and shall assure all existing CNG field conditions, new equipment installations and 
programming of all equipment are identified and factored into each project schedule.

N. The GC shall coordinate with Pac van and provide a new Mobile Mini to be installed at 
the SMF site. The purchase and delivery, installation and work related to this equipment 
shall be included in the schedule of values.

O. The GC shall assure that all shutdowns, hot work welding-work restrictions and all work 
related restrictions are clearly identified as part of the bid package to all subcontractors 
and shall provide this information to all bidding subcontractors. The GC shall be 
responsible for all costs, delays and compensation regarding overtime, extra time, 
shutdowns, work restrictions, and all related restrictions and shall have no claim for 
compensation for these charges. 

P. The Contractor will be responsible to perform subsurface footing/conflict/utility 
exploration and will develop a Utility Designation Plan, which includes Existing 
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Footings/Conduit Conflict Schedule and submit for the Owner’s review. The costs of this 
work is identified as part of a Bid Allowance. 

Q. The Contactor shall identify any/all UG conflicts and shall be responsible for any such 
issues that appear during construction. The Contractor shall also perform all required 
detailed site surveys including topographical surveys of the existing footing, curb and all  
elevations as identified in the design documents to assist in the completion of the 
proposed area concrete installation, drainage and shall perform all surveys that assist in 
the design process. Contractor shall be responsible for any/all missing, omitted 
information that leads to construction field issues, changes or requests for 
compensation. The Contractor shall have no claim for compensation regarding results 
attributed to unforeseen/existing conditions, new installations, surveys and survey 
results.

R. The GC shall be responsible for any/all damage caused/created by the GC’s 
subcontractors and own personnel. The GC shall have no claim for compensation 
regarding any damage created/caused, the GC shall assure that all needed and 
necessary precautions are undertaken and any damage caused/created shall be 
fixed/corrected at no cost to the Owner and the GC shall make no claim for 
compensation, change order or any form of compensation.

S. The Contractor shall assure that all contracts with subcontractors/suppliers/etc. shall 
comply with the base contract requirements and the Contractor or his subcontractors 
shall have no claim for reimbursement for base contract requirements that could be 
missing or omitted in the subcontractors contracts. In addition, the Contractor or 
subcontractors shall not be entitled to compensation for any errors and omissions 
between the base contract requirements and subcontractor contracts, e.g. GC includes 
base contract work in their schedule of values and should subcontractors omit this work 
– they shall not be compensated via contingency, change orders, etc.

T. The Contractor shall submit a written construction plan to the RTC that will be used for 
the basis of his construction activities. The GC shall identify/address proposed 
construction phasing, staging, and field office needs; parking requirements during 
construction; construction equipment storage. Use of public roadways; protection of 
properties; dirt/debris mitigation; soil and environmental conditions; known hazardous 
material remediation; storm water drainage management; temporary facilities; traffic 
management; noise and vibration control; work hours, including, number of shifts and 
weekends. Temporary road closures, crane installation/usage or detours; emergency 
vehicle provisions; maintenance of access to all properties; public and worker safety 
protections; and maintenance of construction work zones. 

U. This plan shall also address all shutdowns, all hot work, all overtime, weekend, partial 
shift and related construction work.

V. The GC is responsible for all coordination activities and shall include costs in the 
schedule of values for all coordination, including coordination with SW Gas, NV Energy 
and all entities having jurisdiction. These costs shall include and not be limited to CNG 
equipment removals, CNG equipment relocations, structural steel installation, and 
equipment/piping installation. As well as cmu wall/steel fence 
installations/footing/excavations, equipment installations/removals, trucking, rigging, 
cranes, shutdowns, overtime, extra time, weekend work, all field installations and 
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concrete removals/placement. The failure to properly coordinate these elements does 
not relieve the GC or his subcontractors of their contractual responsibility and no party 
shall be compensated for the failure to coordinate all contract work. 

W. The GC shall assure that all bid items are included in each bid received and shall be 
responsible for bids that are missing base bid/contract work.

X. The GC shall be responsible for all cranes, rigging and related installations and shall 
have no claim for compensation for any related work regarding the removal 
of/reinstallation at the IBMF site, of the existing SMF CNG compressor skid, all 
installations that will take place within/under the existing canopy roofs and all related 
installations and removals.

Y. The GC shall assure all installations are properly coordinated and that any interferences 
encountered are identified prior to the start of any changes to any element, structural, 
mechanical, piping, electrical, etc. The GC is responsible for all coordination with new 
and existing conditions and shall have no claim for additional compensation regarding 
contractor – subcontractor coordination.

Z. The GC shall coordinate will all entity having jurisdiction and shall include all 3rd party 
commissioning and review costs such as special inspection requirements, wet sealed 
letters/reports, testing and inspection plans, reports/final reports and all related costs. 
Such costs shall be included in the schedule of values. The failure to research these 
issues and include these costs will be responsibility of the GC and his subcontractors 
and the Owner shall not be responsible for these costs/charges.

AA. The GC shall confirm compliance with "Scope Gap" which means contract work 
performed by the Contractor or Subcontractor that shall not allow additional charges to 
contract, charges to contingency and other charges. Scope Gap shall exclude 
differences in scope between the contractor and any subcontractor/supplier 
contract/invoice or agreement, shall exclude charges for any demolition, and shall 
exclude premium labor rates – including overtime, weekend work, shift differential, hot 
work, and holiday work. It shall exclude any interferences or obstructions, shall exclude 
site grading, paving, landscaping and shall exclude all CNG related service, hardware 
and software. The Contractor shall be responsible to inform all subcontractors and 
suppliers that all base contract requirements “flow down” through all contracts, 
agreements and invoices per the general conditions.          

BB. The GC shall be responsible to carefully identify all existing field conditions and provide 
the Owner with accurate as-built drawings for all existing and new elements, installed 
equipment, UG and Above Ground issues. 

1.4 SUMMARY OF WORK

The work for this Contract shall be phased so that existing compression (Total SCFM) at 
the Sunset Maintenance Facility (SMF) and Integrated Bus Maintenance Facility are 
NOT decreased during construction. Further, the work at the SMF site shall take priority 
over the work at the IBMF and the total compression shall be increased at the SMF site 
prior to the removal and relocation of the existing compressor skid to the IBMF site.
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The General Contractor shall assure that the SMF work shall take priority and shall have 
no claim for compensation should the General Contractor encounter delays or monetary/ 
schedule impact in regard to increasing the current compression at the SMF site due to 
any unforeseen conditions.

The SMF Work shall include, but not be limited to the following;

Installed (3) new twin compressor skids, with all related piping, (5) new storage bottles 
with all structural steel framing/supports, removal of (1) existing CNG compressor skid 
and relocation to IBMF, (1) new prefabricated field office, new supply regulator(s). New 
supply ESD valves(s), new trolley beams, new access control/CCTV and related security 
equipment, electrical equipment – MSA, MSB, MSD, new lighting and all crane – rigging 
and related work, all concrete/electrical demolition and removals as required. The 
remainder of CMU wall and steel security wall, Topographical survey(s), UG surveys and 
investigations and all identification of all UG conflicts, interferences and issues. This 
work shall include all temporary power, temporary lighting and any temporary equipment 
needed/required to complete this work.

The work/requirements shall include all CNG equipment programming of new and 
existing CNG equipment, once programming is completed/prior to Substantial 
Completion, the GC shall be responsible for the maintenance of all new and existing 
CNG equipment, to include all faults, all alerts and all related issues with new and 
existing CNG related equipment.

The IBMF Work shall include, but not be limited to the following;

Installation of a (1) new twin compressor skids, with all related piping, (6) new storage 
bottles with all structural steel framing/supports, installation of (1) existing CNG 
compressor skid from the SMF site. (1) new priority valve panel, (3) new Paratransit 
dispensers, the removal of two existing Fixed Route dispensers and the installation of (2) 
new Fixed Route dispensers, Defueler modification, new supply regulator(s), new supply 
ESD valves(s),  new trolley beams, new access control/CCTV and related security 
equipment, electrical equipment – MSE and related equipment. New lighting and all 
crane – rigging and related work, all concrete/electrical demolition and removals as 
required, remainder of CMU wall and steel security wall, Topographical survey(s), UG 
surveys and investigations and all identification of all UG conflicts, interferences and 
issues.

The work/requirements at both sites shall include all required concrete, mechanical, 
electrical and related demolition/removals, all crane work, rigging required to remove 
and install all new CNG and CNG related equipment, all labor, equipment and materials, 
all programming, all electrical work, all CNG process piping, all safety/security upgrades 
– CMU walls, steel wall, access control, CCTV, cameras. CNG programming, 
maintenance of CNG and CNG related equipment and shall include all CNG equipment 
programming of new and existing CNG equipment, once programming is completed and 
prior to Substantial Completion. The GC shall be responsible for the maintenance of all 
new and existing CNG equipment, to include all faults, all alerts and all related issues 
with new and existing CNG related equipment.
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This work shall include all surveys, site/underground investigations, including: 
excavation, trenching, utilities protection, paving repairs for utility crossings, piping and 
conduits, sidewalk protection, landscaping repair, security equipment, split-system air-
conditioning work, access control work, trench plating/protection, pull strings, 
hangers/supports and security devices.

The General Contractor shall be responsible to insure all contract requirements are 
included in their own and the subcontractor’s contract and any failure to include any 
base bid and contract requirements is the responsibility of the general contractor. The 
RTC shall not be responsible to provide compensation from either Contingency or any 
other funding source for such issues.

The General Contractor is the responsible party to insure that the all contracts include all 
base bid and contract requirements e.g. all demolitions, all shutdowns, all overtime 
hours, weekend work, all hot work, all partial shutdowns and requests for removals and 
any such related work identified – including all scope gap related requests.

The Contractor shall assure proper coordination between all trades, sequencing, 
scheduling – overtime, hot work, shutdowns, cost effectiveness, and construction 
suggestions that will improve the overall Project.

The Contractor shall provide a written 1 year parts and labor warranty from the date of 
Substantial Completion for all CNG related equipment, compressors, dispensers, etc., 
installed in this contract, all costs associated with this warranty shall be included in the 
contractor’s schedule of values. The warranty shall include operating issues, vibration 
issues, fueling issues and all issues not specifically covered under the existing CNG 
maintenance contract and shall be identified by a specific Warranty line item in the 
schedule of values.

The Contractor shall provide a written 5-year parts and labor warranty for all Division 28 
– CCTV and ACAM equipment/programming/commissioning and systems warranty.

The Contractor shall provide a standard 1-year parts and labor warranty for all remaining 
equipment, systems and installations.

1.5 USE OF PREMISES

General: Contractor shall coordinate with the Owner and Bus Operator to identify a 
suitable area – as required/approved (see enclosed) – for the storage of materials, 
staging area. Contractor’s use of existing premises is limited by the operations of 
vehicles, passenger service and transfers and shall be clearly defined based on the 
Contractor’s proposed work sequence. The General Contractor shall include all costs 
related to the use of the existing premises and shall have no claim for compensation for 
this issue.
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1.6 WORK SEQUENCE/STAGING

Before commencing Work, the contractor will submit a list of drawings, all related 
drawings and a detailed schedule showing the sequence, commencement dates and 
completion dates for the Owner’s review and approval.

The GC shall perform a thorough UG investigation of new UG elements are to be 
installed and shall provide the results of this investigation to the RTC for review.

The General Contractor shall coordinate all base contract work, shutdowns, hot work, 
overtime, weekend work and related activities 72 hours in advance of the scheduled 
work. Failure to provide such advance notice is the responsibility of the General 
Contractor.

The General Contractor shall not perform any additional work, change order/contingency 
work prior to advance written approval from the Owner and within proximity of base 
contract work. As such, work shall be segregated from the base contract work and shall 
not interfere with base contract work or site operations.

The RTC has identified locations at both the Sunset Maintenance Facility (SMF) 5165 
West Sunset Road, Clark County and at the Integrated Bus Maintenance Facility, 3120 
Citizens Road, North Las Vegas for laydown/staging areas and this information is 
enclosed in the bid drawings.

The General Contractor shall not declare substantial completion until all requirements in 
the commissioning specification are completed, submitted reviewed, accepted and 
agreed to by the Owner. Substantial Completion shall only take place after final 
programming has been completed, demonstrated to be operable – minimum 5 calendar 
days and accepted by the Owner.

1.7 WORK RESTRICTIONS

General: Contractor shall coordinate with the Owner and Bus Operator to identify a 
suitable area as required/approved by the Owner for the storage of materials, staging 
area – see 1.6. Contractor’s use of existing premises is limited by the operations of 
vehicles, passenger service and transfers and shall be clearly defined based on the 
Contractor’s proposed work sequence.

The General Contractor shall be responsible to schedule hot work, overtime/weekend 
work, short shift work, shutdowns and all related CNG related work. The Contractor and 
subcontractors shall have no claim for additional compensation for any such work via 
contingency, change order or any other charge to this project. This includes Hot Work 
permits and compliance with all required OSHA regulations.

Issued For Bid 03/18/2020

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



CNG Facilities Upgrades – Phase B 01 10 00 - 8 RTC of Southern Nevada
Bid Set  SUMMARY 03/18/2020

PART 2 - PRODUCTS (Not used)

PART 3 - EXECUTION (Not used)

END OF SECTION 01 10 00
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SECTION 01 25 00 

CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and 
processing Contract modifications and Contingency charges.

B. Related Sections include the following:

1. Division 1 Section "Product Requirements" for administrative procedures for 
handling requests for substitutions made after Contract award. 

1.3 MINOR CHANGES IN THE WORK

A. The Regional Transportation Commission of Southern Nevada (RTC) will issue 
supplemental instructions authorizing Minor Changes in the Work, not involving 
adjustment to the Contract Sum or the Contract Time, on a form designated by 
Construction Manager.

1.4 PROPOSAL/CONTINGENCY REQUESTS

A. Owner-Initiated Proposal Requests: The Owner will issue a detailed description of 
proposed changes in the Work that may require adjustment to the Contract Sum or the 
Contract Time.  If necessary, the description will include supplemental or revised 
Drawings and Specifications.

1. Proposal Requests issued by the Construction Manager are for information only.  
Do not consider them instructions either to stop work in progress or to execute 
the proposed change.

2. Within time specified in Proposal Request after receipt of Proposal Request, 
submit a quotation estimating cost adjustments to the Contract Sum and the 
Contract Time necessary to execute the change.

a. Include a list of quantities of products required or eliminated and unit costs, 
with total amount of purchases and credits to be made.  If requested, 
furnish survey data to substantiate quantities.

Issued For Bid 03/18/2020

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



CNG Facility Upgrades – Phase B 01 25 00 - 2 RTC of Southern Nevada
Bid Set CONTRACT MODIFICATION PROCEDURES 03/18/2020

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts 
of trade discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's Construction Schedule that indicates the 

effect of the change, including, but not limited to, changes in activity 
duration, start and finish times, and activity relationship.  Use available total 
float before requesting an extension of the Contract Time.

e. Provide all identified documentation prior to the start of any change or 
contingency work. The contractor shall be responsible for all costs, 
equipment, labor/labor charges, delays and related impacts should the 
general contractor start such change/contingency work without prior written 
approval.  

B. Contractor-Initiated/Contingency Proposals:  The contractor shall not commence with 
any contractor-initiated/contingency work without the review and written approval of the 
Owner. If the contractor proceeds with such work without prior notification/approval from 
the Owner, the contractor shall be responsible for the costs and delays that this change 
order work may incur. The contractor shall not submit a Contractor Initiated proposal that 
is missing labor rates, invoices, bills of lading and all related supporting documentation 
that is related to that proposal. The Contractor shall provide all back up documentation 
prior to requesting a “meeting” or negotiation, and shall have no claim for compensation 
for any Contractor-Initiated Change/Contingency or other related request for 
compensation should the contractor fail to provide the required documentation. 

If latent or unforeseen conditions require modifications to the Contract, Contractor may 
propose changes by submitting a request for a change to Construction Manager, prior to 
the start or initiation of any work, in writing. The general contractor and his 
subcontractors, waive their right for compensation, should such claimed additional work 
start without the Owner’s, knowledge or consent.

The contractor shall not initiate, track or identify “contingency charges/changes” prior to 
written approval and direction from the Owner for all such changes. These changes shall 
not be “labor and material” changes. Any such changes will be rejected and the general 
contractor shall be responsible for all identified costs, charges to labor and material 
changes. 

If the contractor seek to change any design element shown in the documents, drawings 
or specifications, without previous approval from the Owner being provided to the 
Contractor in writing prior to implementing any changes. The Contractor shall provide 
design drawings and details for all such changes that are inconsistent with the approved 
construction drawings, specifications. The Contractor shall submit wet sealed drawings, 
documents to support these noted changes and shall be approved by the authority 
having jurisdiction when warranted. 

The contractor shall assure that all electrical design documents/requirements related to 
ANGI’s provided equipment and inter connection drawings are accurate prior to 
submission. As construction issues, changes to conduit routing, electrical rough-ins and 
related electrical work shall be the responsibility of the GC and all coordination of such 
work shall be the responsibility of the GC. The GC shall have no claim for compensation 
for these issues.
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The contractor shall not be compensated or seek compensation via contingency/ change 
orders for issues, changes or differences between the Owner’s contract with the GC and 
the GC’s contract’s with subcontractors, suppliers and all contracts, without prior written 
approval. The GC shall be responsible for all relates costs, charges in regard to any/all 
differences, changes or issues arise between the Owner’s - GC’s contract and the 
subcontractor/suppliers contract the GC shall be responsible for all costs and related 
issues. This issues, include but are not limited to, request for overtime, extra time, 
weekend/holiday work, out of scope and scope gap issues – Owner /GC contract 
includes all overtime, extra time, such requests will be denied compensation through any 
form including change order, contingency, etc. Other such requests for compensation for 
partial shift work, hot work, any/all shutdowns, shall also be denied as the Owner /GC 
contract includes all such requests. These requests will be denied compensation through 
any form including change order, contingency, etc. The GC shall not seek or be 
reimbursed for claimed additional work by the GC subcontractor or any entity that this is 
party to the GC.

The GC shall be responsible to assure that all Bid and Base Contract/Issued for 
Construction documents and requirements are included in the GC’s contract with all 
subcontractors, suppliers and shall not seek/or receive compensation for GC’s failure to 
include all general conditions and contract requirements in these contracts.

The Owner shall be held harmless from all requested compensation and the GC shall 
not seek reimbursement through any form – change order, contingency, etc. should the 
GC ignore these requirements, such requests will be denied without review or 
consideration. The GC is responsible for the contract and contract requirements 
between the GC and all subcontractors, suppliers, etc. Should the GC fail to ensure that 
all base contract requirements “flow down” to all second tier contracts, then the 
GC/Contractor shall be responsible for all related costs, schedule impacts and 
operations impacts.     

Identified below are some of the typical examples that the Contractor cannot claim as 
additional compensation/contingency changes/charges, as well as the steps to be taken 
prior to the start and approval of such change/contingency work. 

1. Underground and subsurface contractor-initiated proposals, to the contingency/ 
compensation for subsurface interferences, footing changes, underground work, 
etc. will not be considered as the Contractor is responsible for all field surveys 
and the identification of such conflicts. These conflicts, interferences and 
changes are to be identified during the preconstruction phase, by the contractor, 
and the contractor shall not be compensated for failing to identify these 
subsurface/underground issues. Such elements are to be included in the base 
bid, contract set and final GMP and the contractor shall be responsible for all 
costs, all charges, all permit changes/charges and shall have no claim for 
compensation. 

2. Demolition and removal proposals shall not be considered change/contingency 
work, this includes all labor, materials, equipment, removals, for all concrete, 
electrical, mechanical, structural, steel and related demolition activities and 
related charges and are the responsibility of general contractor/GC and 
subcontractors.
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3. Crane, rigging, piping, electrical, mechanical, piping and all related charges, 
costs and expenses shall not be considered change/contingency work, this 
includes all labor, materials, equipment, removals, installations and related 
charges and are the responsibility of general contractor/GC and subcontractors. 
The removal and reinstallation of CNG compressors shall include all electrical 
connections, CNG and mechanical connections (removals and reinstallations) 
and all related work to remove and reinstall equipment.

4. CNG programming and all related work, charged, costs and expenses shall not 
be considered change/contingency work, this includes all labor, materials, 
equipment, removals, installations and related charges and are the  responsibility 
of general contractor/GC and subcontractors.

5. Any damage to new and existing systems, equipment and facilities caused by the 
general contractor/GC and all subcontractors shall not be considered 
change/contingency work, this includes all labor, materials, equipment, removals, 
installations and related charges and are the responsibility of general 
contractor/GC and subcontractors.

6. All site grading, paving, landscaping, relocation/height adjustments to all 
concrete pads, supports, foundations shall not be considered 
change/contingency work, this includes all labor, materials, equipment, removals, 
installations and related charges and are the responsibility of general 
contractor/GC and subcontractors.

7. All CNG relates services, hardware, software as necessary and required to 
implement and operate the new/existing CNG fueling system shall not be 
considered change/contingency work and is the responsibility of the general 
contractor/GC and subcontractors.

8. All electrical installations and demolition that occur during construction, the GC 
shall review all design documents and assure that all electrical installations are 
clear of interferences and possible conflicts and shall have no claim for 
compensation.

9. All charges for premium time, overtime, shift differential, partial time and hot 
work, weekends, holidays shall not be considered change/contingency work, and 
are the responsibility of the general contractor/GC and subcontractors.

10. The removal and relocation of all existing CNG and CNG related equipment such 
as SMF Skid removal and relocation from the SMF site to the IBMF site. The 
contractor shall include all costs related to this work, e.g. rigging, skating, cranes, 
chain falls, hoists, labor, materials and coordination with all subcontractors. This 
shall include removal and reinstallation costs, charges and related rigging.  

11. The contractor shall include a statement outlining reasons for the change and the 
effect of the change on the Work.  Provide a complete description of the 
proposed change.  Indicate the effect of the proposed change on the Contract 
Sum and the Contract Time, prior to the start of any change/contingency work.

12. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey 
data to substantiate quantities.

13. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts.

14. Include costs of labor and supervision directly attributable to the specific change.
15. Include an updated Contractor's Construction Schedule that indicates the effect 

of the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time.
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16. Comply with requirements in Division 1 Section "Product Requirements" if the 
proposed change requires substitution of one product or system for product or 
system specified.

C. Proposal Request Form:  Use form included designated by Construction Manager.

1.5 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Proposal Request, the Construction Manager will issue a 
Change Order for signatures of Owner and Contractor on form included per the General 
Conditions.

1.6 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive:  the Construction Manager may issue a Construction 
Change Directive.  Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order.

1. Construction Change Directive contains a complete description of change in the 
Work.  It also designates method to be followed to determine change in the 
Contract Sum or the Contract Time.

B. Documentation:  Maintain detailed records on a time and material basis of work required 
by the Construction Change Directive.

1. After completion of change, submit an itemized account and supporting data 
necessary to substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 25 00
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SECTION 01 29 00

PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements necessary to prepare 
and process Applications for Payment.

1.3 DEFINITIONS

A. Schedule of Values:  A signed statement furnished by Contractor allocating portions of 
the Contract Sum to various portions of the Work and used as the basis for reviewing 
Contractor's Applications for Payment.

1.4 SCHEDULE OF VALUES

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule. The Schedule shall be in a format approved by the 
Construction Manager.

1. Correlate line items in the Schedule of Values with other required administrative 
forms and schedules, including the following:

a. Application for Payment forms with Continuation Sheets.
b. Submittals Schedule.
c. Progress Photos,
d. Red line drawings
e. Contractor's Construction Schedule.

2. Submit the Schedule of Values to Construction Manager no more than 15 days after 
Notice to Proceed for review and approval.     

3. The General Contractor shall submit an un-notarized Pencil payment application with 
each and every month’s application that is submitted for processing. The Pencil shall 
be reviewed, signed and returned by the Owner to the General Contractor prior to 
the submission of the Final payment application. 
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4. The General Contractor shall submit progress photos with each FINAL payment 
application

5. The General Contractor shall submit/produce all red line drawings for RTC review 
with each payment application for review. Failure to provide/produce these red line 
drawings will delay the processing of each payment application and the General 
Contractor shall be responsible for these drawings.

6. The General Contractor shall submit all final red line drawings with the Final Invoice 
and part of the Final Payment. Failure to provide/produce these drawings will delay 
processing of this payment. These drawings are to be submitted via hard copy and 
pdf/zip drive copy to the Owner for review and acceptance. 

7. The General Contractor and all subcontractors/suppliers and vendors performing 
work on this project shall have no claim for additional compensation for the 
generation, maintenance and submittal of these red line drawings. 

8. The General Contractor shall not submit any future (next month) payment application 
is until the current/previous month’s payment application has been review, approved 
and processed.

B. Format and Content:  Use the Project Manual table of contents as a guide to establish 
line items for the Schedule of Values.  Provide at least one line item for each 
Specification Section.

1. Identification:  Include the following Project identification on the Schedule of Values:

a. Project name/number and location.
b. Contractor's name and address.
c. Date of submittal.

2. Arrange the Schedule of Values in tabular form with separate columns to indicate the 
following for each item listed:

a. Related Specification Section or Division.
b. Description of the Work.
c. Name of subcontractor.
d. Name of manufacturer or fabricator.
e. Name of supplier.
f. Change Orders (numbers) that affect value.
g. Dollar value.

1) Percentage of the Contract Sum to nearest one-hundredth percent, 
adjusted to total 100 percent.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with the 
Project Manual table of contents.  Provide several line items for principal subcontract 
amounts, where appropriate.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
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5. Provide a separate line item in the Schedule of Values for each part of the Work 
where Applications for Payment may include materials or equipment purchased or 
fabricated and stored, but not installed.

a. Differentiate between items stored on-site and items stored off-site.  If specified, 
include evidence of insurance or bonded warehousing.

6. Provide separate line items in the Schedule of Values for initial cost of materials, for 
each subsequent stage of completion, and for total installed value of that part of the 
Work.

7. Each item in the Schedule of Values and Applications for Payment shall be 
complete.  Include total cost and proportionate share of general overhead and profit 
for each item.

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be either shown as separate line items in the Schedule of 
Values or distributed as general overhead expense, at Contractor's option.

8. Schedule Updating:  Update and resubmit the Schedule of Values before the next 
Applications for Payment when Change Orders or Construction Change Directives 
result in a change in the Contract Sum.

1.5 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and 
payments as certified by Construction Manager and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment involve additional requirements.

B. Payment Application Times:  Progress payments shall be submitted to the Construction 
Manager as stated in GC 29.  The period covered by each Application for Payment is 
one month, ending on the last day of each month.

C. Payment Application Forms:  Use AIA format or similar format.

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a 
person authorized to sign legal documents on behalf of Contractor.  Construction 
Manager will return incomplete applications without action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction 
Schedule.  Use updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued 
before last day of construction period covered by application.

E. Transmittal:  Submit 2 signed and notarized original copies of each Application for 
Payment to Construction Manager by a method ensuring receipt within 24 hours.  All 
copies shall include waivers of lien and similar attachments if required.
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1. Transmit each copy with a transmittal form listing attachments and recording 
appropriate information about application.

F. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 
mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien arising 
out of the Contract and related to the Work covered by the payment.

1. Submit partial waivers on each item for amount requested in previous application, 
after deduction for retainage, on each item.

2. When an application shows completion of an item, submit final or full waivers.

3. Owner reserves the right to designate which entities involved in the Work must 
submit waivers.

4. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable to 
Owner.

G. Initial Application for Payment:  Administrative actions and submittals that must precede 
or coincide with submittal of first Application for Payment include the following:

1. List of subcontractors.

2. Schedule of Values.

3. Contractor's Construction Schedule (preliminary if not final).

4. Products list.

5. Schedule of unit prices.

6. Submittals Schedule (preliminary if not final).

7. List of Contractor's staff assignments.

8. List of Contractor's principal consultants.

9. Copies of building permits.

10. Copies of authorizations and licenses from authorities having jurisdiction for 
performance of the Work.

11. Initial progress report.

12. Report of preconstruction conference.

13. Certificates of insurance and insurance policies.

14. Performance and payment bonds.

15. Data needed to acquire Owner's insurance.

16. Initial settlement survey and damage report if required.

H. Application for Payment at Substantial Completion:  After issuing the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent 
completion for portion of the Work claimed as substantially complete.
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1. Include documentation supporting claim that the Work is substantially complete and 
a statement showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work.

I. Final Payment Application:  Submit final Application for Payment with releases and 
supporting documentation not previously submitted and accepted, including, but not 
limited, to the following:

1. Evidence of completion of Project closeout requirements.

2. Insurance certificates for products and completed operations where required and 
proof that taxes, fees, and similar obligations were paid.

3. Updated final statement, accounting for final changes to the Contract Sum.

4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."

5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."

6. AIA Document G707, "Consent of Surety to Final Payment."

7. Evidence that claims have been settled.

8. Final meter readings for utilities, a measured record of stored fuel, and similar data 
as of date of Substantial Completion or when Owner took possession of and 
assumed responsibility for corresponding elements of the Work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 29 00

Issued For Bid 03/18/2020

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



CNG Facilities Upgrades – Phase B 01 31 00 - 1 RTC of Southern Nevada
Bid Set PROJECT MANAGEMENT AND COORDINATION 03/18/2020

SECTION 01 31 00

PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations 
on Project including, but not limited to, the following:

1. Coordination/Shop (As Built) Drawings.

2. Deferred Submittals.

3. Administrative and supervisory personnel.

4. Project meetings.

5. Requests for Interpretation (RFIs).

B. Related Sections include the following:

1. Division 1 Section "Construction Progress Documentation" for preparing and 
submitting Contractor's Construction Schedule. 

2. Division 1 Section "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract 
Documents.

1.4 COORDINATION

A. Coordination:  The GC/contractor shall be responsible to coordinate all construction 
operations, field activities, identify shutdowns, including deferred submittals, wet sealed 
drawings review and submittal, fabrication of construction elements, coordination with 
subcontractors, suppliers, and all entities to ensure efficient and orderly installation of 
each part of the Work.  Coordinate construction operations, with SW Gas, NV Energy, 
LVVWD and entities having jurisdiction. This coordination shall include contract work in 
different contract Specification Sections that depend on each other for proper 
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installation, coordination, connection, and operation. This coordination also includes all 
removals, demolition, rigging, crane operations, all demolition activities and all contract 
related work.

1. Schedule construction operations, installations and sequence required to obtain the 
best results where installation of one part of the Work depends on installation of 
other components, before or after its own installation. If the work requires working 
after hours, shift differentials, hot work and weekends, the GC shall be responsible 
for all coordination, all related costs, labor, equipment, cranes and related charges. 
The Owner shall not be charged for this work and the contractor is responsible to 
coordinate these activities.

2. The GC and all subcontractors are responsible to perform field investigations to 
assure all Design Documents are accurate and constructible. The failure to perform 
these tasks shall not relieve the GC and all subcontractors of these responsibilities 
and these parties shall have no claim for compensation for any/all field discrepancies 
encountered/identified during construction. 

3. The GC shall coordinate with RTC’s 3rd Party CNG Contractor (Trillium), ANGI and 
all related suppliers to provide all interconnection drawings, details and related 
electrical work. The GC shall have no claim for additional compensation during the 
construction phase any work related to these interconnection drawings, details and 
related electrical work. Failure to not provide such details is the responsibility of the 
GC and his subcontractors.   

4. The GC shall be responsible to coordinate all programming and shall provide the 
required Master Control Plan programming and Master Control Plan narrative. This 
plan shall include/identify each installation – party responsible – and shall be 
included in the project schedule. This plan shall also include all startups and related 
lists of required maintenance and or repairs to assure the system remains 
operational.

5. The GC shall not make claim or request compensation for any damage to new or 
existing/uncovered surfaces, ground wire, concrete removal and replacement that 
may occur during construction activities. Such damage is the responsibility of the GC 
to identify, provide protection, identify to all parties and assure all repairs are made at 
no cost to the Owner. The GC is responsible to identify and factor such issues into 
the bid documents. 

6. The GC is responsible for his means and methods and should any damage or 
shutdowns take place as a result of this failure to properly supervise field activities, 
then the GC shall have no claim for compensation. The GC is responsible to provide 
field supervision for all field activities per the contract requirements and the GC is 
responsible to supervise these activities. 

7. The GC shall schedule and coordinate all hot work and welding within the CNG 
Fueling areas at each site. This work may be performed during a 6-hour window (2 
hours prep and 4 hours actual work) during the typical work week – Monday thru 
Friday and all bidders and subcontractors shall be notified by the GC of this 
requirement to be included in the contracts. The GC shall have no claim for 
compensation for any additional, missed or scheduled hours that were billed, e.g. 

Issued For Bid 03/18/2020

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



CNG Facilities Upgrades – Phase B 01 31 00 - 3 RTC of Southern Nevada
Bid Set PROJECT MANAGEMENT AND COORDINATION 03/18/2020

subcontractor’s minimum work period is a typical 8, 7 or 6-hour work day and only 4 
hours are worked during hot work or welding. The GC shall be responsible for this 
coordination and all related costs associated with this work.

8. The GC shall have no claim for compensation regarding any site work, down time for 
all shutdown, hot work and welding. The GC shall make no assumptions and shall 
base all shutdown, hot work and welding periods based on actual approved hours. 
The RTC is not responsible for any assumptions made by the GC and his 
subcontractors and the RTC shall not be responsible for any compensation 
requested based on these assumptions. 

9. The GC shall make no claim for additional compensation for any base contract work 
that was not “bought out” or coordinated with the respective subcontractor during bid. 
The GC is responsible for all costs associated with the coordination of all base 
contract work and shall have no claim for additional compensation, this includes but 
is not limited to crane work rigging, skating and all related installations and removals. 
Per the contract, requirements that GC shall review and assure all flow down 
requirements and contract requirements are include in all contracts, without 
exception. 

10. The SMF and IBMF facilities are open 24 hours per day, 7 days per week all year 
long. The contractor shall make note of this fact and coordinate/plan accordingly.

11. The GC shall submit a sequencing plan that includes all identified CNG upgrades 
work, including the removal and replacement of existing equipment, staging area(s), 
placement of dumpsters, cranes, related equipment and the coordination with the 
RTC and all affected third party contractors. This plan(s) shall be submitted to the 
Owner for review and approval prior to the start of all related work. All work at the 
SMF site shall take precedence over work at the IBMF site and the Contractor shall 
identify this in the baseline project schedule.

12. The GC shall not request substantial completion until all commissioning 
requirements have been completed and the Final CNG systems and equipment 
(Phase A and Phase B) have been tested and accepted by the Owner.

13. The GC/contractor is required to assure that the means and methods used to 
perform the base contract work does not damage equipment, tools, systems and 
conduit located at each site. The contractor may be required to respond to inquiries 
and emergencies that result from this work and shall respond immediately.

14. Means and methods are the responsibility of the GC and their subcontractors.

15. Coordinate installation of different components with other contractors to ensure 
maximum accessibility for required maintenance, service, and repair.

16. The GC shall be responsible for conflicts of fabricated work, installed work and 
issues that arise due to these conflicts, including all costs related to the correction of 
such conflicts. The GC shall have no claim for compensation via either contingency, 
change or other form related to these conflicts and the noted corrections. 

17. The GC is responsible for all demolition work, including electrical, mechanical, gas, 
concrete and all related removals. These costs shall be included in the schedule of 
values and the failure to identify and include all demolition is the responsibility of the 
GC. 
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18. The GC shall carefully review the IBMF and SMF site Geotech reports and identify all 
issues that shall impact construction and site operations. The contractor shall include 
all costs associated with these Geotech reports.  

19. The GC is responsible for all coordination work between subcontractors and installed 
elements and shall no claim for additional compensation should such instances arise 
or be identified. The use of coordination drawings and strict adherence to all contract 
requirements shall assure such issues are resolved without additional costs or 
impact.

20. The GC shall make adequate provisions to accommodate items scheduled for later 
installation.

21. The GC shall carefully review all provided as-built drawings and information and shall 
identify all issues that shall impact operations 

22. Where availability of space is limited, coordinate installation of different components 
to ensure maximum performance and accessibility for required maintenance, service, 
and repair of all components, including mechanical and electrical.

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of 
attendees at meetings. The GC shall incorporate all comments, changes and additions 
to all distributed meeting minutes and update/distribute these meeting minutes prior to 
the next meeting. Failure to perform these tasks in a thorough and accurate manner will 
result in the GC being in non-compliance with the base contract requirements an NCR 
(Non Conformance Report) shall be issued by the Owner documenting this failure and 
the corrective action to be taken by the GC to assure non-recurrence. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of 
their Work is required.

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors to avoid 
conflicts and to ensure orderly progress of the Work.  Such administrative activities 
include, but are not limited to, the following:

1. Preparation of Contractor's Construction Schedule.

2. Preparation of the Schedule of Values.

3. Installation and removal of temporary facilities and controls.

4. Delivery and processing of submittals.

5. Progress meetings.

6. Preinstallation conferences.

7. Project closeout activities.

8. Startup and adjustment of systems.

9. Project closeout activities.
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D. E2020 will provide the Project Management Information System (PMIS).  The Contractor 
is required to use the RTC’s internet based collaborative PMIS website, managed by 
E2020 Technology, Inc., to conduct all day to day communication and collaboration with 
other project team members.  This use shall include all submissions to the Engineer and 
the Inspector including but not limited to daily report, shop-drawing submittals, RFI, 
Change Order request.  The contractor shall equip the fieldsite office with a computer 
and a broadband connection such as a DSL or broadband wireless connection suitable 
for accessing the project management website and shall maintain this connection thru 
the course of construction and closeout.

1.5 SUBMITTALS

A. Submittal log: Prepare and submit for review a detailed submittal log per CSI and submit 
this document to the Construction Manager not more than 30 Days after Notice to 
Proceed. 

B. Coordination/Shop Drawings:  Prepare and submit for review Coordination/Shop 
Drawings for all mechanical work, compressor work, CNG equipment removals and 
installations, all electrical work, all wiring diagrams, single line diagrams. Including all 
excavation, trenching and backfilling, all masonry wall excavation and installations, all 
demolition, including removals and relocations prior to the start of any identified work 
prior to the start of such work. If limited space availability necessitates maximum 
utilization of space for efficient installation of different components or if coordination is 
required for, installation of products and materials fabricated for each facility and by 
separate entities.

1. Content:  Project-specific information, drawn accurately to scale.  Do not base 
Coordination Drawings on reproductions of the Contract Documents or standard 
printed data.  Include the following information, as applicable:

a. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems.

b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of 

dimensions that appear to be in conflict with submitted equipment and minimum 
clearance requirements.  Provide alternate sketches to Architect for resolution of 
such conflicts.  Minor dimension changes and difficult installations will not be 
considered changes to the Contract.

2. Sheet Size:  At least 8-12 by 11 inches but no larger than 30 by 40 inches (750 by 
1000 mm).

3. Number of Copies:  Submit three opaque copies of each submittal.  Construction 
Manager will return one copy.

a. Submit five copies where Coordination/Shop Drawings are required for operation 
and maintenance manuals.  Construction Manager will retain four copies; 
remainder will be returned.
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4. All coordination/shop drawings, once the referenced work is executed and completed 
shall be submitted as As-Built drawings to the Owner for review.

5. All coordination/shop/as built drawings shall not be provided/submitted on the bid or 
contract drawings. The contractor may use the contract drawing backgrounds, but 
marked up/modified contract drawings shall not be provided for review. 

6. As-built drawings shall be clearly identified as “As built” on each drawing.

7. As-built drawings shall be generated for all drawings that identified any changes, 
discrepancies from the approved base contract drawings and must be annotated on 
each drawing with the change, request for information, bulletin, etc. that 
created/caused the noted change.

C. Key Personnel Names:  Within 15 days of construction award, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at 
Project site.  Identify individuals and their duties and responsibilities; list addresses and 
telephone numbers, including home and office telephone numbers.  Provide names, 
addresses, and telephone numbers of individuals assigned as standbys in the absence 
of individuals assigned to Project.

1. Superintendent:  The Contractor shall designate a superintendent who shall be 
employed by the Contractor and shall be authorized to act on behalf of the 
Contractor, to receive contract modifications, and be responsible for informing others 
in Contractor’s employ or subcontractors of changes to the Work.

a. Contractor shall not replace superintendent except in case of emergency as 
approved by the Owner.  Any subsequent substitution, if approved, will require 
full-time presence on-site of Contractor’s project manager in addition to 
superintendent.

b. Superintendent shall be present at Site for a minimum of eight (8) hours each 
day that construction work is progressing, or that is a normal business day until 
all punch list items have been completed.  The superintendent shall also be 
present at the Site during all work performed at other than the above listed times.

c. The Contractor shall arrange to have the superintendent available by cellular 
phone and/or radio on a 24-hour a day, seven days a week basis throughout the 
term of the construction contract.

1.6 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless 
otherwise indicated.

1. Attendees:  Inform participants and others involved, and individuals whose presence 
is required, of date and time of each meeting.  Notify Construction Manager and 
Architect of scheduled meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited 
attendees.
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3. Minutes:  Construction Manager to record significant discussions and agreements 
achieved.  Distribute the meeting minutes to everyone concerned, within 24 hours of 
each meeting.

a. Incorporate all comments, changes and issues to each meeting minutes 
without exception and distribute these revised minutes at least 36 hours prior 
to the next weekly bi-weekly meeting. 

b. Should the author make changes because of the comments received, than 
the attendees shall have an opportunity to review and offer additional 
comments and changes prior to the next meeting and the minutes will not be 
considered final until all open comments, changes are incorporated.

c. Distribute all Final minutes once all parties have agreed these minutes are 
final.  

B. Preconstruction Conference:  Owner shall schedule a preconstruction conference before 
starting construction, at a time convenient to Construction Manager, and Architect, but 
no later than 15 days after execution of the Agreement.  Hold the conference at Project 
site or another convenient location.  Conduct the meeting to review responsibilities and 
personnel assignments.

1. Attendees:  Authorized representatives of Construction Manager, Architect, and their 
consultants; Contractor and its superintendent; major subcontractors; suppliers; and 
other concerned parties shall attend the conference.  All participants at the 
conference shall be familiar with Project and authorized to conclude matters relating 
to the Work.

2. Agenda:  Contractor to discuss items of significance that could affect progress, 
including the following:

a. Tentative construction schedule.
b. Critical work sequencing and long-lead items.
c. Designation of key personnel and their duties.
d. Procedures for processing field decisions and Change Orders.
e. Procedures for RFIs.
f. Procedures for testing and inspecting.
g. Procedures for processing Applications for Payment.
h. Distribution of the Contract Documents.
i. Submittal procedures.
j. Preparation of Record Documents.
k. Owner's occupancy requirements.
l. Responsibility for temporary facilities and controls.
m. Parking availability.
n. Office, work, and storage areas.
o. Equipment deliveries and priorities.
p. First aid.
q. Security.
r. Progress cleaning.
s. Working hours. 

3. Minutes:  record meeting minutes and distribute minutes of the current meeting, 
no later than 24 hours, to each party present and to parties who should have 
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been present, if the meetings take place weekly.  Distribute no later than 3 
calendar days if the meetings take place every other week.    
a. Incorporate all comments, changes and issues to each meeting minutes 

without exception and distribute these revised minutes at least 36 hours 
prior to the next weekly bi-weekly meeting.

b. Should the author make changes because of the comments received, than 
the attendees shall have an opportunity to review and offer additional 
comments and changes prior to the next meeting and the minutes will not 
be considered final until all open comments, changes are incorporated.

c. Distribute all Final minutes once all parties have agreed these minutes are 
final.  

4. Schedule Updating:  revise Contractor's Construction Schedule after each 
progress meeting where revisions to the schedule have been made or 
recognized.  Issue revised schedule concurrently with the report of each meeting.

C. Pre installation Conferences: Contractor to conduct a pre installation conference at 
Project site before each construction activity that requires coordination with other 
construction at least 1 week prior to the start of each activity.

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in 
or affected by the installation and its coordination or integration with other materials 
and installations that have preceded or will follow, shall attend the meeting.  Advise 
Construction Manager of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following:

a. The Contract Documents.
b. Related RFIs.
c. Related Change Orders.
d. Purchases.
e. Deliveries.
f. Submittals.
g. Review of mockups.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Weather limitations.
l. Manufacturer's written recommendations.
m. Guarantee requirements.
n. Compatibility of materials.
o. Acceptability of substrates.
p. Temporary facilities and controls.
q. Space and access limitations.
r. Regulations of authorities having jurisdiction.
s. Testing and inspecting requirements.
t. Installation procedures.
u. Coordination with other work.
v. Required performance results.
w. Protection of adjacent work.
x. Protection of construction and personnel.
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y. Access to utility easements by utility companies.

3. Record significant conference discussions, agreements, and disagreements, 
including required corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties 
who should have been present.

5. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date.

D. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates 
of meetings with preparation of payment requests.

1. Attendees:  In addition to representatives of the Owner and the Construction 
Manager, each contractor, subcontractor, supplier, and other entity concerned with 
current progress or involved in planning, coordination, or performance of future 
activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  
Review other items of significance that could affect progress.  Include topics for 
discussion as appropriate to status of Project.  

3. Minutes:  record meeting minutes and distribute minutes of the current meeting, no 
later than 24 hours, to each party present and to parties who should have been 
present, if the meetings take place weekly.  Distribute no later than 3 calendar days if 
the meetings take place every other week.

a. Incorporate all comments, changes and issues to each meeting minutes 
without exception and distribute these revised minutes at least 36 hours 
prior to the next weekly bi-weekly meeting.

b. Should the author make changes because of the comments received, than 
the attendees shall have an opportunity to review and offer additional 
comments and changes prior to the next meeting and the minutes will not 
be considered final until all open comments, changes are incorporated.

c. Distribute all Final minutes once all parties have agreed these minutes are 
final.  

4.       Schedule Updating:  revise Contractor's Construction Schedule after each 
progress meeting where revisions to the schedule have been made or 
recognized.  Issue revised schedule concurrently with the report of each meeting.

a. Contractor's Construction Schedule:  Review progress since the last meeting.  
Determine whether each activity is on time, ahead of schedule, or behind 
schedule, in relation to Contractor's Construction Schedule.  Determine how 
construction behind schedule will be expedited; secure commitments from parties 
involved to do so.  Discuss whether schedule revisions are required to ensure 
that current and subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.
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b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
17) Pending changes.
18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

1.7 REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract 
Documents, and if not possible to request interpretation at Project meeting, prepare and 
submit an RFI in the form specified.

1. RFIs shall originate with the Contractor.  RFI’s submitted by entities other than 
Contractor will be returned with no response.

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work 
or work of subcontractors.

3. The GC shall not submit an RFI for preconstruction work that was missed or omitted 
and these RFI’s shall be deemed frivolous.

B. Frivolous RFIs.  Contractor will be assessed the cost of the Construction Manager and 
design professional's time and materials for unnecessary or frivolous RFIs.

C. Content of the RFI:  Include a detailed, legible description of item needing interpretation 
and the following:

1. Project name.

2. Date.

3. Name of Contractor.

4. Name of Construction Manager.
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5. RFI number, numbered sequentially.

6. Specification Section number and title and related paragraphs, as appropriate.

7. Drawing number and detail references, as appropriate.

8. Field dimensions and conditions, as appropriate.

9. Contractor has suggested solution(s).  If Contractor's solution(s) affect the Contract 
Time or the Contract Sum, Contractor shall state impact in the RFI.

10. Contractor's signature.

11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, 
Shop Drawings, As-Built Drawings and other information necessary to fully describe 
items needing interpretation.

a. Supplementary drawings prepared by Contractor shall include dimensions, 
thicknesses, structural grid references, and details of affected materials, 
assemblies, and attachments.

D. Hard-Copy RFIs:  Form at end of this Section.

1. Identify each page of attachments with the RFI number and sequential page number.

E. Software-Generated RFIs:  Software-generated form with substantially the same content 
as indicated above.

1. Attachments shall be electronic files in Adobe Acrobat PDF format.

F. Construction Manager's Action:  Submit RFIs to Construction Manager will review each 
RFI, determine action required, and return it.  Allow seven working days for response for 
each RFI.  RFIs received after 1:00 p.m. will be considered as received the following 
working day.

1. The following RFIs will be returned by the Construction Manager without action:

a. Requests for approval of submittals.

b. Requests for approval of substitutions.

c. Requests for coordination information already indicated in the Contract 
Documents.

d. Requests for adjustments in the Contract Time or the Contract Sum.

e. Requests for interpretation of actions on submittals.

f. Incomplete RFIs or RFIs with numerous errors.

2. Action may include a request for additional information, in which case time for 
response will start again.

3. Action on RFIs that may result in a change to the Contract Time or the Contract Sum 
may be eligible for Contractor to submit Change Proposal according to Division 1 
Section "Contract Modification Procedures."
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a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Construction Manager in writing within 5 days of receipt 
of the RFI response.

G. On receipt of Construction Manager's action, update the RFI log and immediately 
distribute the RFI response to affected parties.  Review response and notify Construction 
Manager within five days if Contractor disagrees with response.

H. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 
number.  Submit log weekly. Include the following:

1. Project name.

2. Name and address of Contractor.

3. Name and address of Construction Manager.

4. RFI number including RFIs that were dropped and not submitted.

5. RFI description.

6. Date the RFI was submitted.

7. Date response was received.

8. Identification of related Minor Change in the Work, Construction Change Directive, 
and Proposal Request, as appropriate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 01 32 20

PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for the following:

1. Periodic construction photographs, every 2 months progress.

B. Related Sections include the following:

1. Division 1 Section "Submittal Procedures" for submitting photographic 
documentation.

1.3 SUBMITTALS

A. Key Plan:  Submit key plan of Project site and building with notation of vantage points 
marked for location and direction of each photograph prior to each payment application.  
Include same label information as corresponding set of photographs to the Owner.

B. Construction Photographs:  Submit three prints of each photographic view with every 
payment application during the duration to the Owner for review and record with each 
identified payment application to the RTC.

1. Format:  8-by-10-inch full-color image prints on 8 ½ inch by 11 inch single-weight 
commercial-grade photographic paper, enclosed back to back in clear plastic sleeves 
that are punched for standard 3-ring binder.

2. Identification:  On back of each print, provide an applied label or rubber-stamped 
impression with the following information:

a. Name of Project.
b. Contract Number
c. Phase.
d. Orientation of view.
e. Date photograph was taken.
f. Name and address of photographer.
g. Photographer’s numbered identification of exposure.
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3. Digital Images:  Submit a complete set of digital image electronic files with each 
submittal of prints on CD-ROM.  Identify electronic media with date photographs 
were taken.  Submit images that have same aspect ratio as the sensor, 
uncropped during each two-month period and for the entire project and as a 
complete package.

1.4 QUALITY ASSURANCE

A. Photographer Qualifications:  An individual who has been regularly engaged as a 
professional photographer of construction projects and is acceptable to the Owner.

1.5 USAGE RIGHTS

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation.

PART 2 - PRODUCTS

2.1 PHOTOGRAPHIC MEDIA

A. Digital Images:  Provide images in uncompressed TIFF format, produced by a digital 
camera with minimum sensor size of 4.0 megapixels, and at an image resolution of not 
less than 1024 by 768 pixels.

PART 3 - EXECUTION

3.1 CONSTRUCTION PHOTOGRAPHS

A. General:  Take photographs using the maximum range of depth of field, and that are in 
focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not 
be accepted.

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location.

B. Periodic Construction Photographs:  Take photographs monthly as evidence of existing 
project conditions.  Select vantage points to show status of construction and progress 
since last photographs were taken.

END OF SECTION 01 32 20
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SECTION 01 60 00

PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for selection of 
products for use in Project; product delivery, storage, and handling; manufacturers' 
standard warranties on products; special warranties; product substitutions; and 
comparable products.

B. Related Sections include the following:

1. Division 1 Section "References" for applicable industry standards for products 
specified.

2. Division 1 Section "Closeout Procedures" for submitting warranties for Contract 
closeout.

1.3 DEFINITIONS

A. Products:  Items purchased for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent.

1. Named Products:  Items identified by manufacturer's product name, including make 
or model number or other designation shown or listed in manufacturer's published 
product literature that is current as of date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project 
or facility.  Products salvaged or recycled from other projects are not considered new 
products.

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process, or where indicated as a product substitution, to have the indicated qualities 
related to type, function, dimension, in-service performance, physical properties, 
appearance, and other characteristics that equal or exceed those of specified 
product.

B. Substitutions:  Changes in products, materials, equipment, and methods of construction 
from those required by the Contract Documents and proposed by Contractor.
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C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 
named and accompanied by the words "basis of design," including make or model 
number or other designation, to establish the significant qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of other named 
manufacturers.

1.4 SUBMITTALS

A. Product List:  Submit a list, in tabular from, showing specified products.  Include generic 
names of products required.  Include manufacturer's name and proprietary product 
names for each product. The RTC requires the submittal of all shop drawings, as built 
drawings, all electrical underground drawings, all electrical, programming and related 
point I/O’s – of the final installation.

1. Coordinate product list with Contractor's Construction Schedule and the Submittals 
Schedule.

2. Form:  Tabulate information for each product under the following column headings:

a. Specification Section number and title.
b. Generic name used in the Contract Documents.
c. Proprietary name, model number, and similar designations.
d. Manufacturer's name and address.
e. Supplier's name and address.
f. Installer's name and address.
g. Projected delivery date or time span of delivery period.
h. Identification of items that require early submittal approval for scheduled delivery 

date.

3. Initial Submittal:  Within 30 calendar days after date of commencement of the Work, 
submit 5 copies of initial product list per submittal log.  Include a written explanation 
for omissions of data and for variations from Contract requirements.

a. At Contractor's option, initial submittal may be limited to product selections and 
designations that must be established early in Contract period.

4. Completed List:  Within 60 calendar days after date of commencement of the Work, 
submit 5 copies of completed product list.  Include a written explanation for 
omissions of data and for variations from Contract requirements.

5. Construction Manager’s Action:  Construction Manager will respond in writing to 
Contractor within 15 days of receipt of completed product list.  Architect's response 
will include a list of unacceptable product selections and a brief explanation of 
reasons for this action.  Architect's response, or lack of response, does not constitute 
a waiver of requirement to comply with the Contract Documents.

B. Substitution Requests:  Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles.
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1. Substitution Request Form:  Use form provided by Owner.

2. Documentation:  Show compliance with requirements for substitutions and the 
following, as applicable:

a. Statement indicating why specified material or product cannot be provided.
b. Coordination information, including a list of changes or modifications needed to 

other parts of the Work and to construction performed by Owner and separate 
contractors that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitution with those 
of the Work specified.  Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated.

d. Product Data, including drawings and descriptions of products and fabrication 
and installation procedures.

e. Samples, where applicable or requested.
f. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners.
g. Material test reports from a qualified testing agency indicating and interpreting 

test results for compliance with requirements indicated.
h. Research/evaluation reports evidencing compliance with building code in effect 

for Project, from a model code organization acceptable to authorities having 
jurisdiction.

i. Detailed comparison of Contractor's Construction Schedule using proposed 
substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be 
provided within the Contract Time, include letter from manufacturer, on 
manufacturer's letterhead, stating lack of availability or delays in delivery.

j. Cost information, including a proposal of change, if any, in the Contract Sum.
k. Contractor's certification that proposed substitution complies with requirements 

in the Contract Documents and is appropriate for applications indicated.
l. Contractor's waiver of rights to additional payment or time that may 

subsequently become necessary because of failure of proposed substitution to 
produce indicated results.

3. Construction Manager’s Action:  If necessary, Construction Manager will request 
additional information or documentation for evaluation within 7 calendar days of 
receipt of a request for substitution.  Construction Manager will notify Contractor of 
acceptance or rejection of proposed substitution within 15 work days of receipt of 
request, or 7 calendar days of receipt of additional information or documentation, 
whichever is later.

a. Form of Acceptance:  Change Order.
b. Use product specified if Construction Manager cannot make a decision on use 

of a proposed substitution within time allocated.

C. Comparable Product Requests:  Submit three copies of each request for consideration.  
Identify product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles.
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1. Construction Manager’s Action:  If necessary, Construction Manager will request 
additional information or documentation for evaluation within one week of receipt of a 
comparable product request.  Construction Manager will notify Contractor of approval 
or rejection of proposed comparable product request within 15 days of receipt of 
request, or 7 days of receipt of additional information or documentation, whichever is 
later.

a. Form of Approval: As specified in Division 1 Section "Submittal Procedures."

b. Use product specified if Construction Manager cannot make a decision on use 
of a comparable product request within time allocated.

D. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1 
Section "Submittal Procedures."  Show compliance with requirements.

1.5 QUALITY ASSURANCE

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, product selected shall be compatible with products 
previously selected, even if previously selected products were also options.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions.

B. Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items 
that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, 
and other losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and 
to ensure that products are undamaged and properly protected.

C. Storage:

1. Store products to allow for inspection and measurement of quantity or counting of 
units.

2. Store materials in a manner that will not endanger Project structure.
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3. Store products that are subject to damage by the elements, under cover in a 
weather-tight enclosure above ground, with ventilation adequate to prevent 
condensation.

4. Store cementitious products and materials on elevated platforms.

5. Store foam plastic from exposure to sunlight, except to extent necessary for period of 
installation and concealment.

6. Comply with product manufacturer's written instructions for temperature, humidity, 
ventilation, and weather-protection requirements for storage.

7. Protect stored products from damage and liquids from freezing.

1.7 PRODUCT WARRANTIES

Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. The Contractor shall provide a 1 year parts 
and labor warranty from the date of Substantial Completion for all CNG equipment, 
compressors, dispensers, etc., installed in this contract, all costs associated with this 
warranty shall be included in the contractor’s schedule of values. The warranty shall 
include operating issues, vibration issues, fueling issues and all issues not specifically 
covered under the existing CNG maintenance contract.

A. Manufacturer's Warranty:  Preprinted written warranty published by individual 
manufacturer for a particular product and specifically endorsed by manufacturer to 
Owner.

1. Special Warranty:  Written warranty required by or incorporated into the Contract 
Documents, either to extend time limit provided by manufacturer's warranty or to 
provide more rights for Owner.

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution.  Submit a draft for approval before final execution.

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed.

2. Specified Form:  When specified forms are included with the Specifications, prepare 
a written document using appropriate form properly executed.

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Procedures."
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PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, that are undamaged and, unless otherwise indicated, that are new at time of 
installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect.

2. Standard Products:  If available, and unless custom products or nonstandard options 
are specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict 
with requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect will make 
selection.

5. Where products are accompanied by the term "match sample," sample to be 
matched is Architect's.

6. Descriptive, performance, and reference standard requirements in the Specifications 
establish "salient characteristics" of products.

B. Product Selection Procedures:

1. Product:  Where Specifications name a single product and manufacturer, provide the 
named product that complies with requirements.

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with 
requirements.

3. Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed that complies with requirements.

4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide 
a product by one of the manufacturers listed that complies with requirements.

5. Available Products:  Where Specifications include a list of names of both products 
and manufacturers, provide one of the products listed, or an unnamed product, that 
complies with requirements.  Comply with provisions in Part 2 "Comparable 
Products" Article for consideration of an unnamed product.

6. Available Manufacturers:  Where Specifications include a list of manufacturers, 
provide a product by one of the manufacturers listed, or an unnamed manufacturer, 
that complies with requirements.  Comply with provisions in Part 2 "Comparable 
Products" Article for consideration of an unnamed product.
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7. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional 
requirements on Drawings are based on a specific product or system, provide the 
specified product or system.  Comply with provisions in Part 2 "Product 
Substitutions" Article for consideration of an unnamed product or system.

8. Basis-of-Design Product:  Where Specifications name a product and include a list of 
manufacturers, provide the specified product or a comparable product by one of the 
other named manufacturers.  Drawings and Specifications indicate sizes, profiles, 
dimensions, and other characteristics that are based on the product named.  Comply 
with provisions in Part 2 "Comparable Products" Article for consideration of an 
unnamed product by the other named manufacturers.

9. Visual Selection Specification:  Where Specifications include the phrase "as selected 
from manufacturer's colors, patterns, textures" or a similar phrase, select a product 
that complies with other specified requirements.

a. Standard Range:  Where Specifications include the phrase "standard range of 
colors, patterns, textures" or similar phrase, Architect will select color, pattern, 
density, or texture from manufacturer's product line that does not include 
premium items.

b. Full Range:  Where Specifications include the phrase "full range of colors, 
patterns, textures" or similar phrase, Architect will select color, pattern, density, 
or texture from manufacturer's product line that includes both standard and 
premium items.

2.2 PRODUCT SUBSTITUTIONS

A. Timing:  Construction Manager will consider requests for substitution if received within 
10 calendar days after the Notice to Proceed.  Requests received after that time may be 
considered or rejected at discretion of Construction Manager.

B. Conditions:  Construction Manager will consider Contractor's request for substitution 
when the following conditions are satisfied.  If the following conditions are not satisfied, 
Construction Manager will return requests without action, except to record 
noncompliance with these requirements:

1. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include compensation 
to Construction Manager and Architect for redesign and evaluation services, 
increased cost of other construction by Owner, and similar considerations.

2. Requested substitution does not require extensive revisions to the Contract 
Documents.

3. Requested substitution is consistent with the Contract Documents and will produce 
indicated results.

4. Substitution request is fully documented and properly submitted.
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5. Requested substitution will not adversely affect Contractor's Construction Schedule.

6. Requested substitution has received necessary approvals of authorities having 
jurisdiction.

7. Requested substitution is compatible with other portions of the Work.

8. Requested substitution has been coordinated with other portions of the Work.

9. Requested substitution provides specified warranty.

10. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved.

2.3 COMPARABLE PRODUCTS

A. Conditions:  Construction Manager will consider Contractor's request for comparable 
product when the following conditions are satisfied.  If the following conditions are not 
satisfied, Construction Manager will return requests without action, except to record 
noncompliance with these requirements:

1. Evidence that the proposed product does not require extensive revisions to the 
Contract Documents that it is consistent with the Contract Documents and will 
produce the indicated results, and that it is compatible with other portions of the 
Work.

2. Detailed comparison of significant qualities of proposed product with those named in 
the Specifications.  Significant qualities include attributes such as performance, 
weight, size, durability, visual effect, and specific features and requirements 
indicated.

3. Evidence that proposed product provides specified warranty.

4. List of similar installations for completed projects with project names and addresses 
and names and addresses of architects and owners, if requested.

5. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 60 00
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SECTION 01 77 00

CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following:

1. Inspection procedures.
2. Substantial completion
3. Warranties.
4. Final cleaning.

B. Related Sections include the following:

1. Division 1 Section "Payment Procedures" for requirements for Applications for 
Payment for Substantial and Final Completion. 

2. Division 1 Section "Execution Requirements" for progress cleaning of Project site. 
3. Division 1 Section "Project Record Documents" for submitting Record Drawings, 

Record Specifications, and Record Product Data. 
4. Division 1 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
5. Division 1 Section "Demonstration and Training" for requirements for instructing 

Owner's personnel. 
6. Divisions 2 through 41 Sections for specific closeout and related requirements for the 

Work in those Sections.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for determining date of Substantial 
Completion, the Contractor shall complete the following.  List items below that are 
incomplete in request.

1. Complete all tasks identified in Commissioning Specification 01 91 13, the GC shall 
not declare or schedule substantial completion until all tasks identified in this 
specification are completed, submitted, reviewed and approved by the Owner.

2. Prepare a list of items to be completed and corrected (punch list), the value of items 
on the list, and reasons why the Work is not complete.
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3. Perform programming on all new and existing CNG equipment and provide the 
Owner with written documentation to support that the programming has been
completed and is acceptable.

4. Provide the Owner with all test results of all CNG equipment and systems.
5. Advise Owner of pending insurance changeover requirements.
6. Submit specific warranties, workmanship bonds, maintenance service agreements, 

final certifications, and similar documents.
7. Obtain and submit releases permitting Owner unrestricted use of the Work and 

access to services and utilities.  Include occupancy permits, operating certificates, 
and similar releases.

8. Prepare and submit As Built Drawings/Project Record Documents, operation and 
maintenance manuals, damage or settlement surveys, property surveys, and similar 
final record information.

9. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable.

10. Make final changeover of permanent locks and deliver keys to Owner.  Advise 
Owner's personnel of changeover in security provisions.

11. Complete startup testing of systems.
12. Submit test/adjust/balance records.
13. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements.
14. Advise Owner of changeover in utilities.
15. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance.
16. Complete final cleaning requirements, including touchup painting.
17. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects.

B. Inspection:  Submit a written request for inspection for Substantial Completion to the 
Construction Manager no more than 72 Hours prior to the scheduled Inspection.  On 
receipt of request, Construction Manager will either proceed with inspection or notify 
Contractor of unfulfilled requirements.  Construction Manager will prepare the Certificate 
of Substantial Completion after inspection or will notify Contractor of items, either on 
Contractor's list or additional items identified by Architect, that must be completed or 
corrected and the full use of the facility must be recognized prior to the issuance of 
substantial completion certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final Completion.

1.4 FINAL ACCEPTANCE

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 
Completion, complete the following:

1. Submit a final Application for Payment according to Division 1 Section "Payment
Procedures."

2. Submit certified copy of Project Manager’s Substantial Completion inspection list of 
items to be completed or corrected (punch list), endorsed and dated by Architect.  
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The certified copy of the list shall state that each item has been completed or 
otherwise resolved for acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements.

4. Submit pest-control final inspection report and warranty.
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.
6. The Contractor shall complete all open punch list items identified during substantial 

completion within 30 Calendar Days prior to the issuance of Final Acceptance. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 
request, Construction Manager will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Construction Manager will prepare a final Certificate for 
Payment after inspection or will notify Contractor of construction that must be completed 
or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections 
as incomplete is completed or corrected.

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation:  Submit three copies of list.  Include name and identification of each space 
and area affected by construction operations for incomplete items and items needing 
correction including, if necessary, areas disturbed by Contractor that are outside the 
limits of construction.

1. Organize list of spaces in sequential order, starting with exterior areas first.
2. Organize items applying to each space by major element, including categories for 

ceiling, individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Construction Manager.
d. Name of Contractor.
e. Page number.

1.6 WARRANTIES

A. The Contractor shall provide a 1 year parts and labor warranty from the date of 
Substantial Completion for all CNG equipment, compressors, dispensers, etc., installed 
in this contract, all costs associated with this warranty shall be included in the 
contractor’s schedule of values.

B. Organize warranty documents into an orderly sequence based on the table of contents 
of the Project Manual.
1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 
8-1/2-by-11-inch (215-by-280-mm) paper.
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2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  
Mark tab to identify the product or installation.  Provide a typed description of the 
product or installation, including the name of the product and the name, address, and 
telephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor.

C. Provide additional copies of each warranty to include in operation and maintenance 
manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste material, 
litter, and other foreign substances.

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 
other foreign deposits.

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface.

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site.

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 
condition, free of stains, films, and similar foreign substances.  Avoid disturbing 
natural weathering of exterior surfaces.  Restore reflective surfaces to their 
original condition.
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f. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar 
spaces.

g. Sweep concrete floors broom clean in unoccupied spaces.
h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain.
i. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compounds and other noticeable, vision-obscuring materials.  
Replace chipped or broken glass and other damaged transparent materials.  
Polish mirrors and glass, taking care not to scratch surfaces.

j. Remove labels that are not permanent.
k. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired 
or restored or that already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates.

l. Wipe surfaces of mechanical and electrical equipment and similar equipment.  
Remove excess lubrication, paint and mortar droppings, and other foreign 
substances.

m. Replace parts subject to unusual operating conditions.
n. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure.
o. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills.
p. Clean ducts, blowers, and coils if units were operated without filters during 

construction.
q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  

Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures.

r. Leave Project clean and ready for occupancy.

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection 
and rid Project of rodents, insects, and other pests.  Prepare a report.

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully.

END OF SECTION 01 77 00
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SECTION 01 78 10

PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following:

1. Record, Shop Drawings.
2. Record Specifications.
3. Record Product Data.

B. Related Sections include the following:

1. Division 1 Section "Closeout Procedures" for general closeout procedures. 
2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
3. Divisions 2 through 41 Sections for specific requirements for Project Record 

Documents of the Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings:  Comply with the following:

1. Number of Copies:  Submit copies of Record Drawings as follows:

a. Initial Submittal:  The Contractor and all subcontractors shall submit one set of 
plots from corrected Record CAD Drawings and one set of marked-up Record 
Prints.  Construction Manager will initial and date each plot and mark whether 
general scope of changes, additional information recorded, and quality of 
drafting are acceptable.  Construction Manager will return plots and prints for 
organizing into sets, printing, binding, and final submittal.

b. Final Submittal:  Submit one set of marked-up Record Prints, one set of Record 
CAD Drawing files, one set of Record CAD Drawing plots, and three copies 
printed from record plots.  Plot and print each Full Size Drawings, whether or not 
changes and additional information were recorded.

1) Electronic Media:  CD-R.
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B. Record Specifications:  Submit one copy of Project's Specifications, including addenda 
and contract modifications.

C. Record Product Data:  Submit one copy of each Product Data submittal.

1. Where Record Product Data is required as part of operation and maintenance 
manuals, submit marked-up Product Data as an insert in manual instead of submittal 
as Record Product Data.

PART 2 - PRODUCTS

2.1 RECORD – AS-BUILT DRAWINGS

A. Record Prints:  The Contractor shall maintain one set of blue- or black-line white prints of 
the Contract Drawings, all related Shop and As-Built Drawings.

1. Preparation:  Mark Record – As-Built Prints to show the actual installation where 
installation varies from that shown originally.  Require individual or entity who 
obtained record data, whether individual or entity is Installer, subcontractor, or similar 
entity, to prepare the marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later.

b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it.  Record and check the 

markup before enclosing concealed installations.

2. Content:  Types of items requiring marking include, but are not limited to, the 
following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Depths of foundations below first floor.
d. Locations and depths of underground utilities.
e. Revisions to routing of piping and conduits.
f. Revisions to electrical circuitry.
g. Actual equipment locations.
h. Duct size and routing.
i. Locations of concealed internal utilities.
j. Changes made by Change Order or Construction Change Directive.
k. Changes made following Project Manager’s written orders.
l. Details not on the original Contract Drawings.
m. Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.

1. Mark the Contract Drawings or Shop Drawings, whichever is most capable of 
showing actual physical conditions, completely and accurately.  If Shop Drawings are 
marked, show cross-reference on the Contract Drawings.
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2. Mark record/as-built sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at same location.

3. Mark important additional information that was either shown schematically or omitted 
from original Drawings.

4. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable.

B. Record CAD Drawings:  Immediately before inspection for Certificate of Substantial 
Completion, review marked-up Record Prints with Construction Manager.  When 
authorized, prepare a full set of corrected CAD Drawings of the Contract Drawings, as 
follows:

1. Format:  Same CAD program, version, and operating system as the original Contract 
Drawings.

2. Format:  DWG.
3. Incorporate changes and additional information previously marked on Record Prints.  

Delete, redraw, and add details and notations where applicable.
4. Refer instances of uncertainty to Architect through Construction Manager for 

resolution.
5. Architect will furnish Contractor one set of CAD Drawings of the Contract Drawings 

for use in recording information.

a. Architect makes no representations as to the accuracy or completeness of CAD 
Drawings as they relate to the Contract Drawings.

C. Newly Prepared Record/As-Built Drawings:  The Contractor shall prepare new Drawings 
instead of preparing Record/As-Built Drawings where Construction Manager determines 
that neither the original Contract Drawings nor Shop Drawings are suitable to show 
actual installation.

1. New Drawings may be required when a Change Order is issued as a result of 
accepting an alternate, substitution, or other modification.

2. Consult Construction Manager for proper scale and scope of detailing and notations 
required to record the actual physical installation and its relation to other 
construction.  Integrate newly prepared Record Drawings into Record Drawing sets; 
comply with procedures for formatting, organizing, copying, binding, and submitting.

D. Format:  The Contractor shall identify and date each Record/As-Built Drawing; include 
the designation "PROJECT RECORD/AS-BUILT DRAWING" in a prominent location.

1. Record Prints:  Organize prints and newly prepared Record Drawings into 
manageable sets.  Bind each set with durable paper cover sheets.  Include 
identification on cover sheets.

2. Record Transparencies:  Organize into unbound sets matching Record Prints.  Place 
transparencies in durable tube-type drawing containers with end caps.  Mark end cap 
of each container with identification.  If container does not include a complete set, 
identify Drawings included.

3. Record CAD Drawings:  Organize CAD information into separate electronic files that 
correspond to each sheet of the Contract Drawings.  Name each file with the sheet 
identification.  Include identification in each CAD file.
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4. Identification:  As follows:

a. Project name.
b. Date.
c. Designation "PROJECT RECORD/AS-BUILT DRAWINGS."
d. Name of Architect and Construction Manager.
e. Name of Contractor.

2.2 RECORD SPECIFICATIONS

A. Preparation:  Mark Specifications to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications.

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information 
necessary to provide a record of selections made.

4. For each principal product, indicate whether Record Product Data has been 
submitted in operation and maintenance manuals instead of submitted as Record 
Product Data.

2.3 RECORD PRODUCT DATA

A. Preparation:  Mark Product Data to indicate the actual product installation where 
installation varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation.

2.4 MISCELLANEOUS RECORD SUBMITTALS

A. The Contractor shall provide a 1 year parts and labor warranty from the date of 
Substantial Completion – for all CNG equipment, compressors, dispensers, etc., 
installed. All costs associated with this warranty shall be included in the contractor’s 
schedule of values for record purposes.

B. Assemble miscellaneous records required by other Specification Sections for 
miscellaneous record keeping and submittal in connection with actual performance of 
the Work.  Bind or file miscellaneous records and identify each, ready for continued use 
and reference.
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PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for 
Project Record Document purposes.  Post changes and modifications to Project Record 
Documents as they occur; do not wait until the end of Project.

B. Maintenance of Record/As-built Documents and Samples:  Store Record Documents 
and Samples in the field office apart from the Contract Documents used for construction.  
Do not use Project Record Documents for construction purposes.  Maintain Record 
Documents in good order and in a clean, dry, legible condition, protected from 
deterioration and loss.  Provide access to Project Record Documents for Construction 
Manager's reference during normal working hours and provide such drawings to the 
Owner for record purposes.

END OF SECTION 01 78 10
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SECTION 01 78 20

OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing 
operation and maintenance manuals, including the following:

1. Operation and maintenance documentation directory.
2. Warranty
3. Emergency manuals.
4. Operation manuals for systems, subsystems, and equipment.
5. Maintenance manuals for the care and maintenance of products, materials, finishes 

and systems and equipment.

B. Related Sections include the following:
Division 1 Section "Submittal Procedures" for submitting copies of submittals for operation and 
maintenance manuals. 
Division 1 Section "Closeout Procedures" for submitting operation and maintenance manuals. 
Division 1 Section "Project Record Documents" for preparing Record Drawings for operation 
and maintenance manuals. 
Divisions 2 through 41 Sections for specific operation and maintenance manual requirements 
for the Work in those Sections.

1.3 DEFINITIONS

A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction.

B. Subsystem:  A portion of a system with characteristics similar to a system.

1.4 SUBMITTALS

A. Initial Submittal:  Submit 2 draft copies of each manual at least 15 days before 
requesting inspection for Substantial Completion of the requested equipment systems.  
Include a complete operation and maintenance directory.  Construction Manager will 
return one copy of draft and mark whether general scope and content of manual are 
acceptable.
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B. Final Submittal:  Submit two copies of each manual in final form at least 15 days before 
final inspection.  Construction Manager will return copy with comments within 15 days 
after final inspection.

1. Correct or modify each manual to comply with Construction Manager’s comments.  
Submit 3 copies of each corrected manual within 15 working days of receipt of 
Construction Manager’s comments.

1.5 COORDINATION

A. The GC shall not request substantial completion until all commissioning requirements 
have been completed and the Final CNG systems and equipment (Phase A and Phase 
B) have been tested and accepted by the Owner.

B. Where operation and maintenance documentation includes information on installations 
by more than one factory-authorized service representative, assemble and coordinate 
information furnished by representatives and prepare manuals.

C. Upon issuance of Substantial Completion, closeout of the project shall commence as 
shall the submittal of all operations and maintenance manuals. 

1.6 WARRANTY

A. The Contractor shall provide a 1 year parts and labor warranty from the date of 
Substantial Completion for all CNG equipment, compressors, dispensers, etc., installed 
at each site of this contract, all costs associated with this warranty shall be included in 
the contractor’s schedule of values. The warranty shall include operating issues, 
vibration issues, fueling issues and all issues not specifically covered under the existing 
CNG maintenance contract. The warranty costs shall be identified as a separate line 
item in the schedule of values.

PART 2 - PRODUCTS

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Organization:  Include a section in the directory for each of the following:

1. List of documents.

2. List of systems.

3. List of equipment.

4. Table of contents.

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to 
operation and maintenance manuals that contain information about each system.
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C. List of Equipment:  List equipment for each system, organized alphabetically by system.  
For pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents:  Include a table of contents for each emergency, operation, and 
maintenance manual.

E. Identification:  In the documentation directory and in each operation and maintenance 
manual, identify each system, subsystem, and piece of equipment with same 
designation used in the Contract Documents.  If no designation exists, assign a 
designation according to ASHRAE Guideline 4, "Preparation of Operating and 
Maintenance Documentation for Building Systems."

2.2 MANUALS, GENERAL

A. Organization:  Unless otherwise indicated, organize each manual into a separate section 
for each system and subsystem, and a separate section for each piece of equipment not 
part of a system.  Each manual shall contain the following materials, in the order listed:

1. Title page.

2. Table of contents.

3. Manual contents.

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following 
information:

1. Subject matter included in manual.

2. Name and address of Project.

3. Name and address of Owner.

4. Date of submittal.

5. Name, address, and telephone number of Contractor.

6. Name and address of Construction Manager.

7. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual.

1. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set.

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder.

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) 

Issued For Bid 03/18/2020

DocuSign Envelope ID: 3030335D-CFAD-450E-AF65-A50513A09A12



CNG Facilities Upgrade – Phase B 01 78 20 - 4 RTC of Southern Nevada
Bid set OPERATION AND MAINTENANCE DATA 03/18/2020

paper; with clear plastic sleeve on spine to hold label describing contents and with 
pockets inside covers to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, 
organize data in each binder into groupings by subsystem and related 
components.  Cross-reference other binders if necessary to provide essential 
information for proper operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets.

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark 
each tab to indicate contents.  Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to 
Specification Section number and title of Project Manual.

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software diskettes for computerized electronic equipment.

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond 
paper.

5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages 
and use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in 
labeled envelopes and bind envelopes in rear of manual.  At appropriate 
locations in manual, insert typewritten pages indicating drawing titles, 
descriptions of contents, and drawing locations.

2.3 EMERGENCY MANUALS

A. Content:  Organize manual into a separate section for each of the following:

1. Type of emergency.

2. Emergency instructions.

3. Emergency procedures.

B. Type of Emergency:  Where applicable for each type of emergency indicated below, 
include instructions and procedures for each system, subsystem, piece of equipment, 
and component:

1. Fire.

2. Flood.

3. Gas leak.

4. Water leak.
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5. Power failure.

6. Water outage.

7. System, subsystem, or equipment failure.

8. Chemical release or spill.

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error 
messages, and similar codes and signals.  Include responsibilities of Owner's operating 
personnel for notification of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures:  Include the following, as applicable:

1. Instructions on stopping.

2. Shutdown instructions for each type of emergency.

3. Operating instructions for conditions outside normal operating limits.

4. Required sequences for electric or electronic systems.

5. Special operating instructions and procedures.

2.4 OPERATION MANUALS

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions.

2. Performance and design criteria if Contractor is delegated design responsibility.

3. Operating standards.

4. Operating procedures.

5. Operating logs.

6. Wiring diagrams.

7. Control diagrams/Operating Logic.

8. Piped system diagrams.

9. Precautions against improper use.

10. HVAC/Duct Drawings.

11. Approved Coordination Drawings, as required.

12. License requirements including inspection and renewal dates.

B. Descriptions:  Include the following:

1. Product name and model number.

2. Manufacturer's name.

3. Equipment identification with serial number of each component.
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4. Equipment function.

5. Operating characteristics.

6. Limiting conditions.

7. Performance curves.

8. Engineering data and tests.

9. Complete nomenclature and number of replacement parts.

C. Operating Procedures:  Include the following, as applicable:

1. Startup procedures.

2. Equipment or system break-in procedures.

3. Routine and normal operating instructions.

4. Regulation and control procedures.

5. Instructions on stopping.

6. Normal shutdown instructions.

7. Seasonal and weekend operating instructions.

8. Required sequences for electric or electronic systems.

9. Special operating instructions and procedures.

10. Spare/critical parts and functions.

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed.

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required 
for identification.

F. HVAC/Duct Systems, as installed including all volume dampers, fire/smoke dampers, 
VAV’s, AHU’s, etc.

2.5 PRODUCT MAINTENANCE MANUAL

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair 
materials and sources, and warranties and bonds, as described below.

B. Source Information:  List each product included in manual, identified by product name 
and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-
reference Specification Section number and title in Project Manual.

C. Product Information:  Include the following, as applicable:

1. Product name and model number.

2. Manufacturer's name.
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3. Color, pattern, and texture.

4. Material and chemical composition.

5. Reordering information for specially manufactured products.

D. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following:

1. Inspection procedures.

2. Types of cleaning agents to be used and methods of cleaning.

3. List of cleaning agents and methods of cleaning detrimental to product.

4. Schedule for routine cleaning and maintenance.

5. Repair instructions.

E. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services.

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 
include source information, manufacturers' maintenance documentation, maintenance 
procedures, maintenance and service schedules, spare parts list and source information, 
maintenance service contracts, and warranty and bond information, as described below.

B. Source Information:  List each system, subsystem, and piece of equipment included in 
manual, identified by product name and arranged to match manual's table of contents.  
For each product, list name, address, and telephone number of Installer or supplier and 
maintenance service agent, and cross-reference Specification Section number and title 
in Project Manual.

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment:

1. Standard printed maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including 
disassembly and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures:  Include the following information and items that detail 
essential maintenance procedures:
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1. Test and inspection instructions.

2. Troubleshooting guide.

3. Precautions against improper maintenance.

4. Disassembly; component removal, repair, and replacement; and reassembly 
instructions.

5. Aligning, adjusting, and checking instructions.

6. Demonstration and training videotape, if available.

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list 
of required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance.

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance documentation 
and local sources of maintenance materials and related services.

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name 
and telephone number of service agent.

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that 
provides an organized reference to emergency, operation, and maintenance manuals.

B. Emergency Manual:  Assemble a complete set of emergency information indicating 
procedures for use by emergency personnel and by Owner's operating personnel for 
types of emergencies indicated.

C. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating 
care and maintenance of each product, material, and finish incorporated into the Work.

D. Operation and Maintenance Manuals:  Assemble a complete set of operation and 
maintenance data indicating operation and maintenance of each system, subsystem, 
and piece of equipment not part of a system.
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1. Engage a factory-authorized service representative to assemble and prepare 
information for each system, subsystem, and piece of equipment not part of a 
system.

2. Prepare a separate manual for each system and subsystem, in the form of an 
instructional manual for use by Owner's operating personnel.

E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, 
include only sheets pertinent to product or component installed.  Mark each sheet to 
identify each product or component incorporated into the Work.  If data include more 
than one item in a tabular format, identify each item using appropriate references from 
the Contract Documents.  Identify data applicable to the Work and delete references to 
information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available 
and where the information is necessary for proper operation and maintenance of 
equipment or systems.

F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
Record Drawings to ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and maintenance 
manuals.

2. Comply with requirements of newly prepared Record Drawings in Division 1 Section 
"Project Record Documents."

G. Comply with Section "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation and Owner’s direction.

END OF SECTION 01 78 20
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SECTION 01 82 00

DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for instructing Owner's 
personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training videotapes.

B. Related Sections include the following:

1. Division 1 Section "Project Management and Coordination" for requirements for pre 
instruction conferences. 

1.3 SUBMITTALS

A. Instruction Program: Submit two copies of outline of instructional program for 
demonstration and training, including a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning 
objective and outline for each training module.

1. At completion of training, submit two complete training manuals for Owner's use.

2. All demonstration and training sessions shall be videotaped and that media 
submitted to the Owner

B. Qualification Data:  For facilitator – name, address and qualifications.

C. Attendance Record:  For each training module, submit list of participants and length of 
instruction time.

D. Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test.

E. Demonstration and Training Videotapes:  Submit two copies of each video to the Owner 
for review and approval within seven days of end of each training module.
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1. Identification:  On each copy, provide an applied label with the following information:

a. Name of Project.
b. Name and address of photographer.
c. Name of Construction Manager.
d. Name of Contractor.
e. Date videotape was recorded.
f. Description of vantage point, indicating location, direction (by compass point), 

and elevation or story of construction.

2. Transcript:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) paper, punched and bound 
in heavy-duty, 3-ring, vinyl-covered binders.  Mark appropriate identification on front 
and spine of each binder.  Include a cover sheet with same label information as the 
corresponding videotape.  Include name of Project and date of videotape on each 
page.

3. Video Tape each individual session as directed by the Construction Manager.

1.4 QUALITY ASSURANCE

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that 
indicated for this Project, and whose work has resulted in training or education with a 
record of successful learning performance.

B. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Division 1 Section "Quality Requirements," experienced in operation and 
maintenance procedures and training.

C. Photographer Qualifications:  A professional photographer who is experienced 
photographing construction projects.

D. Preinstruction Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination."  Review 
methods and procedures related to demonstration and training including, but not limited 
to, the following:
1. Inspect and discuss locations and other facilities required for instruction.
2. Review and finalize instruction schedule and verify availability of educational 

materials, instructors' personnel, audiovisual equipment, and facilities needed to 
avoid 
delays.

3. Review required content of instruction.
4. For instruction that must occur outside, review weather and forecasted weather 

conditions and procedures to follow if conditions are unfavorable.

1.5 COORDINATION

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations.
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B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content.

C. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals.  Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect.

PART 2 - PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and equipment not part of a system, as required by individual 
Specification Sections, included but not limited to following:

1. Motorized doors, including overhead coiling and sectional doors.
2. Maintenance equipment, including vehicle lifts, paint booth equipment and systems, 

vehicle wash equipment and systems, parts and tool lifts, fueling equipment and 
systems, and traffic control devices.

3. Fire-protection systems, including fire alarm and fire-extinguishing systems.
4. Gas detection systems.
5. Automated Fare Retrieval systems.
6. Vehicle management systems.
7. Intrusion detection systems.
8. Conveying systems, including parts and tool lifts and cranes.
9. HVAC systems, including air-handling equipment, air distribution systems and 

terminal equipment and devices.
10. HVAC instrumentation and controls.
11. Electrical service and distribution, including transformers switchboards, panelboards 

and motor controls.
12. Packaged engine generators, including transfer switches.
13. Lighting equipment and controls.
14. Communication systems, including voice and data equipment.

B. Training Modules:  Develop a learning objective and teaching outline for each module.  
Include a description of specific skills and knowledge that participant is expected to 
master.  For each module, include instruction for the following:

1. Basis of System Design, Operational Requirements, and Criteria:  Include the 
following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.
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2. Documentation:  Review the following items in detail:

a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project Record Documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.

3. Emergencies:  Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations:  Include the following, as applicable:

a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

5. Adjustments:  Include the following:

a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting:  Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance:  Include the following:

a. Inspection procedures.
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b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs:  Include the following:

a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and 
training module.  Assemble training modules into a combined training manual.

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and Owner for 
number of participants, instruction times, and location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 
maintain systems, subsystems, and equipment not part of a system.

1. Owner will furnish Contractor with names and positions of participants.

C. Scheduling:  Coordinate with the RTC for an approved date, time and location to perform 
all demonstration and training. Provide all needed and necessary equipment to complete 
the demonstration and training.

1. Schedule training with Owner with at least fourteen days' advance notice.

D. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove 
instructional equipment.  Restore systems and equipment to condition existing before 
initial training use.

END OF SECTION 01 82 00
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SECTION 01 91 13 – CNG COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY OF EQUIPMENT AND CNG REQUIREMENTS

A. Related Documents and tasks to be provided and tasks to be performed:
1. All Contract Drawings and general provisions of the Contract apply to this Section.
2. All current and new programming and programming documentation shall be 

submitted.  Additionally, new programming in forms of narrative and PLC 
language shall be provided as part of this contract. This shall include all 
preliminary and final programming. 

3. Interconnection drawings and details shall be submitted as part of this project and 
these shall include all new and existing information, CNG equipment, 
interconnection details, and all final CNG related information/installations.

4. Performance and demonstration of the connectivity of the CNG system at/to RTC 
Field Offices as part of this contract in the presence of the Owner.

5. The contractor shall provide a list of all repair and maintenance items that have 
occurred and may occur.

6. The contractor shall provide complete commissioning checklists that are to include 
the new PLC programing, all retrofitted/existing CNG equipment with Point I/O’s 
and analog vibration sensors/ transmitter and shall include points for verification of 
all terminations, IP addresses, etc. 

7. Compliance with all authority having jurisdiction requirements including hiring 3rd 
party engineers to review all design and testing information and all North Las 
Vegas/Clark County special inspection requirements. This shall include all 
schedule impacts, documentation, fees and all related costs and shall be include 
in the schedule of values.

8. Provide all master PLC Narratives, in writing, in compliance with the all 
requirements and identify and deviations from the existing site narratives.

9. Provide a listing of all normal wear and tear on the CNG equipment and assure all 
related costs are included in the schedule of values and all related subcontractors 
contracts. The GC shall no claim for compensation for is failure to not include 
these costs in the schedule of values/all subcontracts.

10. Provide a breakdown of all shutdowns, hot work and related CNG fueling 
interruptions at both sites and include all costs for overtime, extra work, weekend, 
shift differential for this and all related work.  The GC shall have no claim for 
compensation for the failure to not include these costs in the schedule of 
values/all subcontracts.

11. Provide all Operation and Maintenance Manuals for all CNG and CNG related 
equipment for this project.

12. Provide all shop and field testing and startup documentation for all installed CNG 
equipment at both sites.

13. Provide all shop and field inspections, testing and acceptance documentation for 
all installed CNG equipment.

14. All operational documentation – completed and verified regarding the warranty.
15. and any warranty issues that have taken place during this project.
16. All instrumentation and controls, including ESD operations for all CNG equipment.
17. All Motor starter panel documentation for all CNG related equipment.
18. All Factory test results of all CNG and CNG related equipment.
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19. Documentation of functional testing. 
20. All Performance testing – including Final test results and all calculations 

performed at both sites.
21. Temperature Compensation test results.
22. Initial and Final Vibration analysis reports for all CNG equipment, performed at 

both sites.
23. Proportional Flow Dispenser Test Results on all paired CNG dispensers installed 

during this project (as applicable).
24. Documentation of reliability tests. 

B. Required Manufacturers and Services.
1. Main Equipment. All CNG compressor skids, valve panels, motor-starter 

assemblies, and dispensers shall be provided by ANGI Energy Systems. Startup 
and commissioning of all ANGI-supplied equipment shall be supervised by 
technicians employed by ANGI or by technicians that are approved by ANGI to 
perform such work.

2. Automation. All PLC programming, connections and modifications shall be 
performed by technicians employed by Trillium CNG.

C. Section Includes:
1. General requirements that apply to implementation of testing, acceptance and 

commissioning of new and modified compressed natural gas (CNG) fueling 
systems, assemblies and components that are to be commissioned as one 
complete system at both sites. The Contractor shall not declare Substantial 
Completion until all commissioning documents, requirements and identified tasks 
have been completed by the Contractor and submitted to/accepted by the Owner. 
The Owner shall either accept or provide written comments on documentation 
from the Contractor within five business days of each submittal referenced in this 
paragraph.

2. All related programming and interconnection drawings and details shall be 
completed and accepted by the Owner prior to the issuance of Substantial 
Completion.

D. Related Sections:
1. Division 43 Section “CNG Equipment” and “CNG Construction”.
And all related sections.

E. Criteria for Reliability Test

Table of Test Criteria

# Fault Criteria

1 Final Discharge Pressure High Fault C

2 Suction Inlet Pressure High Fault C

3 Suction Inlet Pressure Low Fault N

4 Compressor Vibration High Fault C

5 Cooler Vibration High Fault C

6 Compressor Motor Fault C

7 Receiver Tank Pressure Broken Wire Fault C
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8 Receiver Tank Pressure - High Fault N

9 Any Stage Pressure Broken Wire Fault C

10 Any Stage Discharge Pressure High Fault C

11 Any Stage Temperature High Fault C

12 Any Stage Discharge Pressure low Fault C

13 Any Stage Temperature low Fault N

14 Final Discharge Pressure Broken Wire C

15 Pre Lube Min Pressure Overtime Fault N*

16 Pre Lube Pressure Overtime Fault N*

17 Pre Lube Motor Fault C

18 Fan Motor Fault N

19 Oil Level Low Fault N

20 Compressor oil temperature fault C

21 Maximum Starts per Hour exceeded Fault N*

22 ESD fault N*

23 Local kill switch fault N

24 Any Stage Temperature Low Fault C

25 Gas leak detection C

26 Cooler fan temperature high fault C

27 Cooler temperature low fault C

28 Control air pressure high fault N

29 Control air pressure low fault N

Criteria Remedy

C Critical: Test failed and needs to be repeated after problem is fixed. 

N Noncritical: Fix the problem and verify cause of fault is resolved. 

4 x N If 4 or more faults with N criteria occur, test may be considered as failed. 

* Determine cause. May trigger retest depending on nature of problem. 

1.2 REFERENCES  

A. General:
1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 
greatest protection and highest standard shall apply in all instances.

2. Unless otherwise noted, the referenced standard edition is the current one at the 
time of commencement of the Work.

3. Refer to Division 43 Section "CNG Equipment" and “CNG Construction” for codes 
and standards, and other general requirements.

1.3 DESCRIPTION

A. Purpose. All CNG systems, equipment and all related hardware shall be factory tested 
and approved. Shall be operational tested and approved, and shall be programmed 
and commissioned in order to achieve the following specific objectives:
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1. Verification and documentation, as submitted to the Owner, that all CNG 
systems/equipment as installed, started, and operates properly pursuant to the 
requirements of the contract documents and manufacturer's specifications, 
instructions and recommendations. This includes the testing, verification and 
documentation regarding the daily operation of the CNG programming to control all 
equipment at both sites.

2. To verify and document that all CNG equipment, systems and related equipment is 
operating effectively and fueling within the specified time frames. This shall include 
a thorough review of all programming and documentation that the completed CNG 
systems for this project and all previously installed CNG equipment are operating 
as specified.

3. This verification shall include the Owner’s review and approval of all start up 
services. The contractor shall have no claim for compensation for any start up 
failure of any/all CNG equipment at both SMF and IBMF sites. The GC is  
responsible for all coordination, all installations, and the verification of all 
operations.

4. The GC shall identify and document all deficient systems/equipment and 
installations as early as possible to facilitate timely corrective action minimizing 
negative schedule impacts at both sites.

5. The GC shall notify the Owner of all deficiencies at both sites that negatively 
impact fueling operations and document the deficiency and corrective taken and 
promptly submit to the Owner.

6. The GC shall notify the Owner of all alerts, alarms and any/all programming 
changes and shall not reset, change or update any software or hardware settings, 
programming or other related changes/updates without written approval from the 
Owner. This shall include issues with vibration, noise and other related alarms and 
alerts. 

7. Verify and document that all CNG systems and equipment receive complete 
operational checkout by installing contractors, vendors and manufacturers and 
provide all related documentation.

8. Verify, schedule and document all CNG equipment and system performance.
9. Verify and validate that the Owner's operating personnel are adequately trained on 

the operation and maintenance of building equipment and systems.
10. Verify, in writing, the completeness of Operations and Maintenance Data.
11. As part of the commissioning process, the GC shall perform a performance test 

that shall record the highest pressure of the buffers, video record – continuously – 
the PLC operational screen during these tests, record ambient temperature before 
and after the test, record buffer pressures prior to the start and after the 
completion, and record all measurements during this test. See Appendix A of this 
specification section for instruction and test recording form of the performance 
test. 

12. The commissioning process does not reduce the responsibility of the Contractors 
or Vendors to perform and complete all Work in accordance with the requirements 
of the Contract Documents.

13. The contractor shall provide a list of all repair and maintenance items that have 
occurred and may occur.

14. The contractor shall provide complete commissioning checklists that are to include 
the new master PLC, all retrofitted/existing CNG equipment with Point I/O’s and 
shall include points for verification of all terminations, IP addresses, etc. 
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15. Compliance with all entity having jurisdiction requirements including hiring 3rd 
party engineers to review all design and testing information and all North Las 
Vegas/Clark County special inspection requirements.

16. Provide all ANGI mater PLC Narratives, in writing, in compliance with the all 
requirements and identify and deviations from the Preconstruction or existing site 
narratives.

17. Provide a listing of all normal wear and tear on the CNG equipment and assure all 
related costs are included in the schedule of values and all related subcontractors 
contracts. The GC shall no claim for compensation for is failure to not include 
these costs in the schedule of values/all subcontracts.

18. Provide a breakdown of all shutdowns, hot work and related CNG fueling 
interruptions at both sites and include all costs for overtime, extra work, weekend, 
shift differential for this and all related work.  The GC shall no claim for 
compensation for is failure to not include these costs in the schedule of value or in 
any subcontractor agreement.

19. Each of the two project site locations shall be commissioned independently, 
including site-specific documentation as required.

20. Commissioning of all CNG equipment and systems shall take place and be 
completed and accepted prior to the GC requesting and receiving Substantial 
Completion for this project. 

B. Prerequisites. Commissioning will commence after:
1. The CNG programming has been uploaded and operational, without issue for 20 

consecutive calendar days. The GC demonstrate and submit the results of this 
verification to the Owner for review and acceptance.  

2. All new CNG and CNG related equipment has been installed and operated for 10 
consecutive calendar days without issue – GC to provide documentation to 
support this operation.

3. Preliminary punch list items are scheduled and completed by GC and submitted to 
the Owner for review.

4. Equipment manufacturer’s pre-start checklist has been completed for all CNG and 
submitted to the Owner for review.

5. Upon completion of all programming, all CNG systems shall be tested for 10 
consecutive calendar days with the new programming operating at each site – 
SMF and IBMF.

C. Sequence. The steps associated with commissioning of new or modified equipment 
under this project, are outlined below:
1. Step One – Initial programming upload and testing/verification to accommodate 

for new and modified equipment.
2. Step Two – Installation Verification.
3. Step Three – Initial System Start-Up.
4. Step Four – Initial Functional and Performance Testing.
5. Step Five – Final programming and testing/verification, including debugging and 

program updates as needed, and including documentation.
6. Step Six – Schedule all required field testing for demonstration of new and 

existing CNG systems and equipment for review and acceptance.
7. Step Seven – Final Field Functional Performance testing of all new/existing CNG 

systems. 
8. Step Eight – Perform reliability test.
9. Step Nine – Owner review and verification of all results.
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10. Step Ten – Re-demonstration of all Field Functional Performance testing of all 
new/existing CNG systems. 

11. Step Eleven – Owner Follow up and review

D. Training. Operational staff training is essential to the commission process and will run 
concurrently with steps one through nine.

E. Team. The Commissioning Team will include representatives of the Owner, 
Construction and Installing Contractors, Equipment Manufacturer, and Construction 
Contractor’s Commissioning Agent - Trillium.  Equipment manufacturer’s 
representatives will be present for start-up as specified in the equipment specification 
sections and for equipment training.

1.4 SYSTEMS TO BE COMMISSIONED

A. Commissioning will be performed on the following new and modified systems and 
equipment:
1. New and relocated CNG compressor skids.
2. Modifications to all existing CNG equipment.
3. Relocated CNG compressor skid(s).
4. New and existing/ modified CNG programming operations.
5. New and existing/ modified interconnection details.
6. New and existing/ modified Motor-starter assemblies.
7. New and existing/ modified ‘Matrix’ valve panels.
8. New and existing/ modified PLC controllers.
9. New and existing/ modified CNG dispensers.
10. Previously installed emergency generators operating under final load including 

new transfer switches.
11. Gas site-supply regulators.
12. Mobile office structure at SMF.
13. Access-control system.
14. Video-surveillance system.
15. Gas detection system.
16. ESD system including home-run and addressable functionality.
17. Fire alarm system.
18. Complete integrated CNG system at IBMF.
19. Complete integrated CNG system at SMF.

B. Commissioning of each system listed in paragraph 1.4.A shall be documented by the 
Contractor and approved by the Owner.

1.5 SUBMITTALS

A. Submit under provisions of Division 43 Section and Division 01 Section "General 
Requirements."

B. Commissioning Plan and all commissioning activities must be executed/completed and 
accepted by the Owner prior to Substantial Completion.

C. List of all consumable materials that the GC is responsible to provide and install at no 
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cost to the Owner, up to Final Acceptance.

D. Commissioning Plan as prepared by the Contractor or his Commissioning Agent. A 
plan shall be provided specific to each facility site and each plan shall include:
1. Schedule
2. Programming narrative
3. Fault Logs for the previous 30 calendar days CNG equipment
4. Shop/As built drawings – submitted and with approval
5. Specific equipment factory test data
6. Equipment & system checklist

E. Contractor or his Commissioning Agent shall provide Functional Performance Tests 
(FPT) procedures for the above listed systems.  Contractor or his Commissioning 
Agent shall provide system narrative descriptions as part of the FPT procedures.

1.6 DEFINITIONS

A. Acceptable Performance:  That level of performance, by equipment and systems, that 
meets the standards as defined by the equipment/system’s manufacturer and the 
construction contract documents.  “Acceptable Performance” is confirmed through Pre-
functional and Functional Performance testing.

B. Commissioning (Contractor):  The process of testing, verification and documentation to 
demonstrate to the Owner and Contractor that systems and equipment function 
properly, both individually and as a system, in order to meet the facilities operating 
requirements.

C. Commissioning Authority (Contractor): The Owner’s representative during 
commissioning, provides Quality Assurance of the Contractor’s Commissioning efforts, 
and is the Owner’s systems and equipment technical representative.  The Contractor 
does not have authority to authorize modifications to the requirements of the Contract 
Documents.

D. Commissioning Issues Log (Master Deficiency and Resolution Log):  A Contractor-
maintained sequential listing of all issues brought to light during the commissioning 
process briefly describing each issue and its eventual disposition, dated and with 
indication of the party who has assumed responsibility for resolution. The form is 
provided by the Contractor, distributed in MS Excel format to all commissioning team 
members at regular intervals, and reviewed at commissioning meetings to facilitate 
tracking and resolution of Contractor issues.  

E. Commissioning Plan: A document prepared/submitted by the Contractor, which defines 
all tasks and responsibilities throughout the commissioning process, including pre-
functional, functional, and performance period testing. It outlines specific tests for the 
Contractor to perform, and the means of documenting the outcome of those tests. 
Documentation is done primarily though the completion of checklists, in order to test 
and document system and equipment performance in accordance with the technical 
specifications and the equipment manufacturers field quality control requirements.  The 
process integrates training, as defined in Division 43, into the Contractor’s 
requirements for functional and performance testing. The Contractor with relevant input 
from Contractor’s team members develops the Contractor’s plan.
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F. Commissioning Process: The process of demonstrating to the Owner that systems are 
installed, functionally tested and capable of being operated and maintained to perform 
in conformity with the construction documents and manufacturer’s standards.  The 
commissioning process encompasses and coordinates the traditionally separate 
functions of equipment start-up, control system calibration, testing adjusting and 
balancing, performance testing, acceptance, system documentation and training. 

G. Commissioning Status Report / Schedule Form:  A Table listing all equipment to be 
commissioned grouped by system, with fields corresponding to each commissioning 
stage, form and/or milestone.  The fields may be filled with either a percentage 
indicating progress, or a date indicating a work plan.  Remarks are referenced as 
required.

H. Final Commissioning Test Documentation: The compilation of all documents generated 
throughout the Commissioning process, to include: Completed and signed Pre-
functional Tests, organized by system; completed and signed Functional Tests, 
organized by system; completed and signed Performance Period Testing reports, 
organized by system; Final Commissioning Issues Log; TAB reports; Commissioning 
meeting minutes.

I. Functional Performance Testing (FPT):  The dynamic testing of systems (rather than 
just components) under full operation (e.g., the Air Handler is tested interactively with 
the heating hot water system functions to see if the pump ramps up and down to 
maintain the differential pressure set point, the heat exchangers are controlled properly 
to produce hot water at set point, and room comfort set points are maintained without 
excessive energy waste as loads vary).  The plan for this testing developed by the 
Contractor and executed by the Contractor. The Contractor performs Quality 
Assurance of the execution of the FPT.

J. Functional Performance Testing Plan (FPTP) and Forms: These are components of the 
Contractor Plan, and include the specific functional performance test procedures, 
checklists and documentation, in a sequential written form, developed by the 
ContractorA, to be executed by the Contractor.   

K. OEM: Original Equipment Manufacturer or equipment vendor or supplier of equipment.

L. Pre-Functional Test Plan (PFTP): This is a component of the Contractor Plan and 
covers all Pre-functional testing.  It is prepared jointly by the Owner/Contractor, and 
executed by the Contractor. The Pre-Functional Test Plan includes all Pre-functional 
checklists, which consists primarily of “static” checks and tests, designed to ensure the 
equipment to be commissioned has been installed properly, and is ready for Functional 
Performance Testing.

M. Pre-Functional Tests and Checklists:  Pre-functional Checklists are used to document 
and certify verification of completion of the steps necessary prior to Functional 
Performance Testing, such as installation, cleaning, start up, TAB, etc.  

N. Simulated Condition: Condition that is created for testing the response of a system 
(e.g., applying a hair dryer to a space temperature sensor to see the response in a 
reheat coil valve).
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O. Simulated Signal: Disconnecting a sensor and using a signal generator to send an 
amperage, resistance or pressure to the transducer and DDC system to simulate a 
sensor value.

P.  "Scope Gap" which means contract work performed by the Contractor or 
Subcontractor that shall not allow for additional charges to contract, charges to 
contingency and other charges. Scope Gap shall exclude differences in scope between 
the contractor and any subcontractor/supplier contract/invoice or agreement, shall 
exclude charges for any demolition, shall exclude premium labor rates – including 
overtime, weekend work, shift differential, hot work, holiday work. It shall exclude any 
interferences or obstructions, shall exclude site grading, paving, landscaping and shall 
exclude all CNG related service, hardware and software. The Contractor shall be 
responsible to inform all subcontractors and suppliers that all base contract 
requirements “flow down” through all contracts, agreements and invoices          

Q. Startup: The initial starting or activating of dynamic equipment including executing pre-
functional checklist items.  Refers to the equipment manufacturer’s field quality control 
process and procedures required to activate equipment.

R. System(s): Group of components and equipment functioning as a unit or performing a 
common function.  (i.e. Chilled Water System: consisting of pumps piping, coils, valves, 
fittings, controls, expansion tanks, air relief, chemical treatment, etc.).

S. System Components: Equipment that act/operate “individually” but are essential to the 
operation of a System. System Components for HVAC, for example, would include 
fans with motors, compressors, chillers, VAV boxes, dampers and pumps. For the 
purposes of this Section, “conveyance” mediums, such as ducts and pipes, are not 
considered System Components. 

T. Test Equipment Calibration Certifications: Reports of traceable calibration of test 
equipment to NIST standards by certified agencies or equivalent.

U. Test Procedures: The step-by-step process, which must be executed to test the 
performance of a given set of functions and/or operational modes.

V. Test Requirements: Requirements specifying what modes and functions, etc. shall be 
tested.  The test requirements are not the detailed test procedures.  The test 
requirements are specified in the Contract Documents.

PART 2 - PRODUCTS

2.1 COMMISSIONING PLAN

A. The GC shall provide a detailed commissioning plan which shall outline the 
organization, scheduling, team members, and documentation pertaining to the overall 
commissioning process, testing, operating parameters and expected final results.

B. The final results shall include time of day, daily temperatures, operating parameters, 
compression outputs, fueling parameters, actual fuel times and dispensing time frames 
on a GGE per minute basis at both for each site as a whole system (variations in 
dispenser flow rate of less than 5% are acceptable). 
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2.2 NARRATIVE DESCRIPTIONS

A. A summary narrative description of the design intents of the systems and their intended 
modes of sequences of operation.

2.3 FUNCTIONAL PERFORMANCE TESTS (FPT) PROCEDURES

A. The FPT procedures at the minimum shall consist of the following sections:
1. Narrative Description:

a. This section provides a narrative description of the design intents of the 
systems and their intended modes of sequences of operation.

2. Testing Prerequisites:
a. This section contains verification that primary mechanical, electrical, and 

controls systems that support or interact with the system that the FPT is 
prepared against are completed, tested and operational.

3. Installation Verification:
a. This section contains verification that the system installation is completed 

and is ready for commissioning.
4. Commencement of Functional Performance Testing:

a. This section records the date and time of the start of system commissioning.
5. System Condition Prior to Staring Performance Testing:

a. This section records the current set points and parameters of the system at 
the start of commissioning.

6. Functional Performance Test: 
a. This section shall provide the following:

1) Sequential steps required to set parameters and conditions required to 
test component and functions throughout intended ranges of operation.

2) Full range of checks and tests carried out to determine if electric and 
pneumatic connections, components, subsystems, systems and 
interfaces between systems function in accordance with the contract 
documents and design intents.

3) All modes and sequences of control operations, interlocks and 
conditional control responses and specified responses to abnormal 
emergency conditions. 

7. End of Functional Performance Test:
a. This section records the date and time of the end of system commissioning.

8. Field Notes:
a. This section records notes or remarks during system commissioning. 

9. List systems modifications, not required by the Contract Documents, but provided 
by the Contractor.  List other questions regarding such system modifications.

10. List problems discovered during commissioning that were corrected.
11. List problems discovered during commissioning that were not corrected.  
12. List recommended party that should take action on these problems.

PART 3 - EXECUTION

3.1 GENERAL

A. The Contractor shall be responsible for performing procedures presented in 
specification and contract drawings as detailed in the Functional Performance Tests 
(FPT).  Members of the designated Commissioning Team shall witness various 
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portions of the commissioning process.  Responsibilities for these activities are listed in 
the following paragraphs.  Commissioning Team members shall sign-off on appropriate 
sections after verifying installation, operation, or documentation.  Final sign-off shall be 
by the Owner and Commissioning Agent. 

B. Any test ports, gauges, test equipment, etc., needed to accomplish the functional 
performance tests shall be provided by Contractor.

C. Contractor shall provide to the Commissioning Team documentation of calibration of 
controls.  Documentation shall include dates, setpoints, calibration coefficients, control 
loop verification, and other data required to verify system check-out.  Documentation 
shall be dated and initialed by field engineer or technician performing the work.

3.2 OPERATIONAL STAFF TRAINING

A. System narrative descriptions will be prepared by the Commissioning Team and 
supported by flow diagrams, one line diagrams, and appropriate specification sections 
for major systems to be commissioned.  The Commissioning Team will coordinate 
“system description” meetings with members of facility management and maintenance 
department groups to review system description documentation.  The meetings will 
provide an overview of major system features, components, and arrangements.

B. The Contractor and associated manufacturer’s representatives shall provide required 
training to operational staff after the system description meetings have occurred.  The 
Contractor training sessions shall provide a more detailed analogy of systems 
operation and maintenance.  

3.3 INSTRUMENTATION

A. Test Instrumentation. Instrumentation will be provided by the Contractor.  Instruments 
used for measurements shall be accurate.  Calibration histories for each instrument 
shall be available for examination.  Calibration and maintenance of instruments shall 
be in accordance with the requirements of NIST or other bodies as agreed between the 
Owner and Contractor.

3.4 DOCUMENTATION

A. The installing Contractor shall be responsible for collection of pertinent data during 
system start-up and functional performance testing.  The Contractor shall submit to the 
Commissioning Agent documentation of tests performed prior to and after system start-
up.  Documentation shall also include start-up procedures as approved by 
Commissioning Team.

B. Documentation is to be electronically type written on 8-1/2 by 11 inches paper and 
published as a bound and text-searchable PDF.  Indicate the project name, number, 
volume number, and volume title on the end panel of each binder.

C. Provide a title sheet for each volume and list the following:
1. Volume Title and Section Name and Number requiring this submittal.
2. Project name, project number, and address.
3. Contractor name, address, and phone number.
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4. Name, title, signature, and date of person making the submittal.
5. Name of Owner, a blank line for signature, and the date of person accepting the 

submittal.
6. Name, address, and phone number of Commission Agent; a blank line for 

signature; and date of person accepting the submittal.

D. Provide a Table of Contents for multiple submittals.  List each submittal and page 
number.  Number each page, centered on the bottom in sequential numerical order.  
Provide tabs for multiple submittals in a single binder.

3.5 STEP ONE - INSTALLATION VERIFICATION

A. General Commissioning responsibilities:
1. Before system start-up begins, the Commission Team shall conduct a final 

installation verification audit.  The Contractor shall be responsible for completion 
of work including change orders and punch list items to the Owner’s satisfaction.  
The audit shall include, but not be limited to, checking of:
a. Piping specialties including balance, control, and isolation valves.
b. Ductwork specialty items including turning devices, balance, fire, smoke, 

control dampers, and access doors.
c. Control sensor types and location.
d. Identification of piping, valves, equipment, controls, etc.
e. Major equipment, pumps, valves, starters, gauges, thermometers, etc.
f. Documentation of prestart-up tests performed, including manufacturer’s 

factory tests.
2. If work is found to be incomplete, incorrect, or non-functional, the Contractor shall 

correct the deficiency before system start-up work proceeds.

3.6 STEP TWO - SYSTEM START-UP

A. General Commissioning Responsibilities:
1. A start-up plan shall be developed and submitted by the installing Contractor for 

all new and modified equipment, piping and systems.  Start-up plan to include the 
following:
a. Flushing and cleaning of pipe.
b. Filters, strainers, and screens.
c. Valve positions.
d. Electrical tests.
e. Pressure tests.
f. Safeties.
g. Manufacturer’s checklists.
h. Manufacturer’s tests.

2. The start-up plan will be reviewed and a prestart-up inspection performed by 
designated members of the Commissioning Team.  The installing Contractor shall 
commence with system start-up after approval has been given to start-up plan and 
the prestart-up inspection is completed.  Designated members of the 
Commissioning Team shall witness system start-up and list system and 
equipment deficiencies noted during start-up.  The Contractor shall take corrective 
action on system deficiencies noted and demonstrate to the Commissioning Team 
member’s suitable system operation.
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3. Designated systems requiring test and balance work shall have this activity 
commence after systems have successfully completed start-up.  System and 
equipment deficiencies observed during this activity is to be noted and corrected.

3.7 STEP THREE - FUNCTIONAL PERFORMANCE TESTING

A. General Commissioning Responsibilities:
1. Functional Performance Testing begins after operational testing, adjusting, and 

balancing of the systems have been completed by the Contractor; and the System 
Description and Hands-on Training sessions have been completed.

2. The objective of the Functional Performance Testing is to advance the building 
systems from a state of substantial completion to full dynamic operation in 
accordance with the specified design requirements and design intent.

3. Attaining this object will be accomplished by developing individual systems testing 
protocols which, when implemented by the Contractor, will allow the 
Commissioning Team to observe, evaluate, identify deficiencies, recommend 
modifications, tune, and document the systems and systems equipment 
performance over a range of load and functional levels.

4. Functional Performance tests for the systems to be commissioned are defined in 
the Commissioning Plan.  These tests are intended to be conclusive but may 
require minor modifications as system operation dictates.

PART 4 - APPENDIX

See following page for Appendix A. 
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APPENDIX A

Performance Test Recording Form

END OF SECTION 019113
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SECTION 02 06 00

AGGREGATE

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Aggregate materials for fill, drainage, and grading purposes.

1.2 REFERENCES

A. AASHTO M147 - Materials for Aggregate and Soil-Aggregate.

B. AASHTO T180 - Moisture-Density Relations of Soils Using a 10-lb (4.54 kg) 
Rammer and an 18-in.  (457 mm) Drop.

C. ASTM C 136 - Sieve Analysis of Fine and Coarse Aggregates.

D. ASTM D 1557 - Moisture-Density Relations of Soils and Soil-Aggregate Mixtures 
Using 10 pound (4.54 Kg) Rammer and 18 inch (457 mm) Drop.

E. ASTM D 2487 - Classification of Soils for Engineering Purposes.

F. ASTM D 2922 - Density of Soil and Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth).

G. ASTM D 3017 - Moisture Content of Soil and Soil-Aggregate in Place by Nuclear 
Methods (Shallow Depth).

H. ASTM D 4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

1.3 SUBMITTALS

A. Samples:  Submit, in air-tight containers, 2-pound sample of each type of 
aggregate to testing laboratory.

B. Materials Source:  Submit name of imported materials suppliers.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with Uniform Standard Specifications for Public 
Works’ Construction Off-Site Improvements, Clark County Area, Nevada, latest 
edition and Clark County Public Works Supplements and all related jurisdictional 
requirements.

B. Maintain one copy on site.
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PART 2 - PRODUCTS

2.1 COARSE AGGREGATE MATERIALS

A. Aggregate Base Courses Type 1 and Type II:  Conforming to Uniform Standard 
Specifications for Public Works’ Construction Off-Site Improvements, Clark 
County Area, Nevada, latest edition and Clark County Public Works Supplements 
and all related jurisdictional requirements.

B. Aggregate for Bituminous Courses:  Conforming to Uniform Standard 
Specifications for Public Works’ Construction Off-Site Improvements, Clark 
County Area, Nevada, latest edition and Clark County Public Works Supplements 
and all related jurisdictional requirements.

C. Gravel Mulch (Decomposed Granite):  Coarse Stone:  washed stone; free of 
shale, clay, friable material and debris; graded in accordance with ASTM C 136; 
within the following limits:

Sieve Size Percent Passing

3 inches 100

2 inches 90 to100

1.5 inch 70 to 100

3/4-inch 0 to 50

3/8-inch 0 to 10

No. 8 0 to 5

No. 200 0 to 3

D. Aggregate for Portland Cement Products:  Conforming to Uniform Standard 
Specifications for Public Works’ Construction Off-Site Improvements, Clark 
County Area, Nevada, latest edition and Clark County Public Works Supplements 
and all related jurisdictional requirements.

2.2 SOURCE QUALITY CONTROL

A. Aggregate Material - Testing and Analysis:  Perform in accordance with Uniform 
Standard Specifications for Public Works’ Construction Off-Site Improvements, 
Clark County Area, Nevada, latest edition and Clark County Public Works 
Supplements and all related jurisdictional requirements .

B. If tests indicate materials do not meet specified requirements, change material or 
material source and retest.

C. Provide materials of each type from same source throughout the Work.

PART 3 - EXECUTION

3.1 STOCKPILING
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A. Stockpile materials on site at locations designated by Owner.

B. Stockpile in sufficient quantities to meet Project schedule and requirements.

C. Separate differing materials with dividers or stockpile apart to prevent mixing.

D. Direct surface water away from stockpile site so as to prevent erosion or 
deterioration of materials.

E. Materials shall be stockpiled on impervious material and covered over with same 
material, until disposed of.

3.2 STOCKPILE CLEANUP

A. Remove stockpile, leave area in a clean and neat condition.  Grade site surface 
to prevent free standing surface water.

END OF SECTION 020600
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SECTION 02 23 00

SITE CLEARING- LEVELING/DEMOLITION/SUBSURFACE INVESTIGATION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Removal of surface debris; removal of large rocks, debris, any plant life, and 
topsoil excavation.

B. Removal and demolition of all concrete pads, bases, footings, and all related 
concrete appurtenances, removals and excavation.

C. Removal and demolition of all electrical conduit, pads, supports, and all related 
electrical appurtenances. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT PER GMP

A. Site Clearing/CNG Fueling Area Leveling: Measured by the square yard.  
Separate payment.  Payment is included in the GMP and failure to include these 
costs will not relieve the contractor of his responsibility to perform this work at no 
cost to the owner.

B. The Contractor will perform subsurface utility exploration will develop/submit a 
Utility Designation Plan, which includes all existing footings/conduit conflict 
schedule for the Owner’s review. The Contactor shall identify any/all UG conflicts 
and shall be responsible for any such issues that appear during construction. 

C. The Contractor shall also perform all required detailed site surveys including 
topographical surveys of the existing footing, curb and all  elevations as identified 
in the design documents to assist in the completion of the proposed area 
concrete installation, drainage and shall perform all surveys that assist in the 
design process. Contractor shall be  responsible for any/all missing, omitted 
information that leads to construction field issues, changes or requests for 
compensation.

D. The removal and demolition of all concrete pads that are to be identified by the 
Contractor shall be identified and included in the schedule of values. Failure to 
identify all concrete demolition will not relieve the contractor of the costs and 
schedule impact to perform this work. The Contractor shall have no remedy for 
the failure to identify this work.

E. The removal and demolition of all electrical pads that are to be identified by the 
Contractor shall be identified and included in the schedule of values. Failure to 
identify all concrete demolition will not relieve the contractor of the costs and 
schedule impact to perform this work. The Contractor shall have no remedy for 
the failure to identify this work.

F. The Contractor shall include all site grading and leveling as part of this schedule 
of values at both sites and shall include all related costs in the schedule of 
values.
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PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

3.1 PREPARATION

A. Verify that existing elevations are identified and provide all site markings 
required. 

B. Identify a waste area for placing removed materials.

3.2 PROTECTION

A. Locate, identify, and protect utilities that remain, from damage.

B. Protect bench marks, survey control points, and existing structures from damage 
or displacement.

3.3 CLEARING

A. Clear areas required for access to site and execution of Work.

B. Remove all excess dirt, concrete, electrical equipment from the site. 

3.4 REMOVAL

A. Remove debris, rock, and extracted plant life from site.

3.5 TOPSOIL EXCAVATION

A. Excavate topsoil from areas to be further excavated, relandscaped, or regraded, 
without mixing with foreign materials for use in finish grading.

B. Stockpile in area designated on site to depth not exceeding 8 feet and protect 
from erosion.  Material shall be stockpiled on impervious material on 36 mil 
Hypalon material and covered over with the same material, until disposal.

C. Remove excess topsoil not intended for reuse, from site.

END OF SECTION 02 23 00
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SECTION 02 31 50 

EXCAVATION AND FILL

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Excavating for areas within the CNG Fueling areas, roads, parking areas, and site 
grading; paving and landscaping and excavating for foundations and site structures.

1.2 SUBMITTALS

A. Samples: Submit, in air-tight container, 2 pound sample of each type of fill to testing 
laboratory, as directed by the Owner.

B. Materials Source: Submit name of imported materials source

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION 

3.1 PREPARATION

A. Identify required lines, levels, contours and datum locations.

B. Locate, identify and protect utilities that remain from damage.

C. Notify utility company to remove and relocate utilities.

D. Protect plant life, lawns, rock outcroppings and other features remaining as a portion of 
final landscaping.  Repair and match landscaping finish materials, including decorative 
rock and gravel, after completion of utility trenching and backfill.

E. Protect bench marks, survey control points, existing structures, fences, sidewalks, 
paving, parking lots, bumpers and curbs from excavating equipment and vehicular 
traffic. 

3.2 EXCAVATING

A. Underpin adjacent structures which may be damaged during excavating work.

B. Excavate subsoil to accommodate building foundations, slabs on grade, paving, 
parking lots, site structures and construction operations.
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C. Compact disturbed load bearing soil in direct contact with foundations to original 
bearing capacity. 

D. Slope banks with machine to angle of repose or less until shored. 

E. Do not interfere with 45 degree bearing splay of foundations.

F. Grade top perimeter of excavating to prevent surface water from draining into 
excavation.

G. Hand trim excavation; Remove loose matter. 

H. Remove lumped subsoil, boulders and rock up to 1/3 cubic yard measured by volume 
from site.

I. Notify Owner of any unexpected subsurface conditions and discontinue affected Work 
in area until notified to resume Work.

J. Correct areas over excavated with backfill and compact replacement as specified for 
authorized excavation or replace with fill concrete as directed.

K. Stockpile excavated material in area designated on site in accordance with Sections 02 
06 00 and 02 23 00; remove excess or unsuitable material from site.

L. Provide steel roadway plates of sufficient strength in the parking lot area of excavation 
to assure traffic flow is not interrupted.

3.3 FIELD QUALITY CONTROL

A. Provide visual inspection of bearing surfaces.

B. Perform work in accordance with Uniform Standards Specifications for Public Works’ 
Construction Off-Site Improvements and all related jurisdictional requirements. 

3.4 PROTECTION

A. Prevent displacement of loose soils from falling into excavation; maintain soil stability.

B. Protect bottom of excavations and soil adjacent to and beneath foundation from 
freezing.

C. Protect structures, utilities and other facilities from damage caused by settlement. 
lateral movement, undermining, washout and other hazards created by earth 
operations.

END OF SECTION 02 31 50
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SECTION 02 32 00

BACKFILL

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Site filling and backfilling, fill under slabs on grade, fill under paving, fill under 
sidewalks, and fill under parking lots consolidation and compaction as scheduled. 

1.2 REFERENCES

A. AASHTO T180 – Moisture-Density Relations of Soils using a 10-lb (4.54 kg) Rammer 
and an 18-in. (457 mm) Drop.

B. ASTM D 1556 – Density of Soil in Place by the Sand Cone Method

C. ASTM D 1557 – Moisture-Density Relations of Soils and Soil-Aggregate Mixtures 
Using a 10 pound (4.54 kg) Rammer and 18-in. (457 mm) Drop.

D. ASTM D 2922 – Density of Soil and Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth).

E. ASTM D 3017 – Moisture Content of Soil and Soil-Aggregate in Place by Nuclear 
Methods (Shallow Depth).

F. ASTM D 4253 – Maximum Index Density AND Unit Weight of Soils Using a Vibratory 
Table. 

1.3 SUBMITTALS

A. Samples: Submit, in air-tight container, 2 pound sample of each type of fill to testing 
laboratory, as directed by the Owner.

B. Materials Source: Submit name of imported materials source

PART 2 - PRODUCTS 

2.1 FILL MATERIALS

A. Aggregate Base Courses Type 1 and Type II – As specified in Section 02060.
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B. Structural Fill: Conforming to Uniform Standard Specifications for Public Works’ 
Construction Off-Site Improvements and all related jurisdictional requirements. 

C. Concrete: Lean concrete conforming to Section 033000 with compressive strength of 
150 pounds per square inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION

A. Very subdrainage, damproofing or weatherproofing installation has been inspected.

B. Verify structural ability of unsupported walls to support loads imposed by fill. 

3.2 PREPARATION

A. Compact subgrade to density requirements for subsequent backfill materials.

B. Cutout soft areas of subgrade not capable of compaction in place. Backfill with 
Aggregate Base Course Type II fill and compact to density equal to or greater than 
requirements for subsequent fill materials. 

C. Scarify and proof roll subgrade surface to a depth 8 inches to identify soft spots; fill and 
compact to density equal to or greater than requirements for subsequent fill materials.

3.3 BACKFILLING 

A. Backfill areas to contours and elevations with unfrozen materials.

B. Systematically backfill to allow for maximum time for natural settlement. Do not backfill 
porous, wet, frozen, spongy subgrade surfaces.

C. Place and compact backfill materials to Uniform Standard Specifications for Public 
Works’ Construction Off-Site Improvements, and conformance with all related 
jurisdiction requirements. 

D. Employ a placement method that does not disturb or damage other work.

E. Maintain optimum moisture content of backfill materials to attain required compaction 
density.

F. Backfill against supported foundation walls. Do not backfill against unsupported 
foundation walls. 
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G. Backfill simultaneously on each side of unsupported foundation walls until support are 
in place.

H. Make gradual grade changes. Blend slope into level areas.

I. Remove surplus backfill materials from site.

J. Leave fill material stockpile areas free from excess fill materials.

3.4 TOLERANCES

A. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required 
elevations.

B. Top Surface and General Backfilling: Plus or minus 1 inch from required elevations.

3.5 FIELD QUALITY CONTROL

A. Compaction testing will be in accordance with ASTM D 1557.

B. If tests indicate work does not meet specified requirements, remove work, replace and 
retest.

C. Frequency of Tests: In accordance and conforming to Uniform Standard Specifications 
for Public Works’ Construction Off-Site Improvements and all related jurisdictional 
requirements.

3.6 PROTECTION OF UNFINISHED WORK

A. Reshape and re-compact fills subjected to vehicular traffic.

B. Provide required metal traffic plates to protect this work.

END OF SECTION 02 32 00
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SECTION 02 32 40

TRENCHING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Excavating trenches for utilities from 5 feet outside building to municipal utilities; 
compacted fill from top of utility bedding to subgrade elevations; and backfilling 
and compaction.

1.2 RELATED SECTIONS

A. Section 02 06 00 - Aggregate.

B. Section 02 31 50 - Excavation and Fill.

C. Section 02 32 00 – Backfill.

D. Section 03 30 00 - Cast-in-Place Concrete:  Concrete materials.

E. Section 28 05 28 - Raceway and Boxes.

1.3 REFERENCES

A. AASHTO T180 - Moisture-Density Relations of Soils Using a 10-lb (4.54 kg) 
Rammer and an 18-in.  (457 mm) Drop.

B. ASTM D 1556 - Density of Soil in Place by the Sand-Cone Method.

C. ASTM D 1557 - Moisture-Density Relations of Soils and Soil-Aggregate Mixtures 
Using 10 pound (4.54 Kg) Rammer and 18 inch (457 mm) Drop.

D. ASTM D 2922 - Density of Soil and Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth).

E. ASTM D 3017 - Moisture Content of Soil and Soil-Aggregate Mixtures.

1.4 DEFINITIONS

A. Utility:  Any buried pipe, duct, conduit, or cable.

1.5 SUBMITTALS

A. Submit details of sheeting and bracing proposed for use to A/E for review prior to 
the start of any trenching.
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1.6 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.7 COORDINATION

A. Verify Work associated with lower elevation utilities is complete before placing 
higher elevation utilities.

B. Utilize all existing Geotech reports and assure compliance with all code 
requirements.  

PART 2 - PRODUCTS

2.1 FILL MATERIALS

A. Approved Fill Material:  As specified in and in accordance with the Uniform 
Design and Construction Standards for Potable Water Systems and Design and 
Construction Standards for Waste Water Collection Systems, latest editions.

B. Structural Fill:  As specified bore hole locations, findings of subsurface materials 
and recommendations.

C. Concrete:  Structural concrete conforming to Section 033000.

PART 3 - EXECUTION

3.1 LINES AND GRADES

A. Grades:
1. Lay pipes true to lines and grades indicated.
2. Maintain grade alignment of pipe by use of string line parallel with grade 

line and vertically above centerline of pipe.  Establish line on level batter 
boards at intervals of not more than 25 feet.  Batter boards shall span 
trench and be rigidly anchored to substantial posts driven into ground on 
each side of trench.  Set three adjacent batter boards before laying pipe 
to provide check on grades and line.  Determine elevation and position of 
string line from elevation and position of offset points or stakes located 
along pipe route.  Pipe shall not be laid using side lines for line or grade.

3. As alternative means of establishing alignment and grade, utilize "Laser-
Beam" instrument with competent operator.

B. Location of Conduits:
1. Location and approximate depths of proposed conduits shall be as shown 

on Drawings.
2. Owner reserves right to make changes in lines, grades, and depths of 

conduits and manholes.

3.2 PREPARATION
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A. Identify required lines, levels, contours, and datum locations.

B. Protect plant life, lawns, rock outcropping and other features remaining as a 
portion of final landscaping.

C. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs 
from excavating equipment and vehicular traffic.

D. Maintain and protect above and below grade utilities which are to remain.

E. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with 
approved material and compact to density equal to or greater than requirements 
for subsequent backfill material.

3.3 EXCAVATING

A. Excavate subsoil required for utilities to municipal utilities.

B. Cut trenches sufficiently wide to enable installation and allow inspection.  
Remove water or materials that interfere with Work.

C. Do not interfere with 45-degree bearing splay of foundations.

D. Hand trim excavation.  Hand trim for bell and spigot pipe joints.  Remove loose 
matter.

E. Remove lumped subsoil, boulders, and rock up to 1/3-cubic yard, measured by 
volume.  

F. Correct areas over excavated areas with backfill and compact replacement as 
specified for authorized excavation or replace with fill concrete as directed.

G. Stockpile excavated material in area designated on site and remove excess 
material not being used, from site.  

3.4 TRENCHING

A. Excavations:
1. Excavate so that conduit can be laid and jointed properly.  Make trench 

so that conduit can be laid to alignment and depth as shown on Drawings; 
excavate only so far in advance of conduit laying as permitted by Owner.  
Excavation shall not be more than 2 feet wider at bottom than outside 
diameter of pipe or structure.  If there is no interference with construction 
or adjacent property, and if soil permits, side walls of excavation may be 
sloped starting at a point 2 feet above top of conduit.

2. Excavate trench to depth required to provide uniform and continuous 
bearing and support for conduit on bedding material at every point 
between joints, except where conduit slings or other lifting tackle are 
withdrawn.

3. Excavation Below Grade:
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a. Where excavation indicates that the subsurface materials at the 
bottom of the trench are in a loose or soft state, the Contractor 
shall be advised to excavate to a depth where suitable material is 
encountered, as directed by the Owner.

b. Where the bottom of the trench has been excavated by mistake to 
a greater depth than required, the Contractor shall refill this area 
using approved material.  No additional compensation shall be 
given to the Contractor.  Refilling with earth to bring the bottom of 
the trench to the proper grade will not be permitted.

4. Excavation within 24 inches of existing utilities shall be governed by the 
respective utility.

B. Trenching in Advance of Conduit Laying:  Trench for conduit lines shall not be 
opened for distance of more than 200 feet at any one time, unless authorized by 
Owner.  At no time will more than 50 feet of trench be left open at end of a 
working day.  Provide protection of open trench, as reviewed by Owner.

3.5 SHEETING AND BRACING

A. General:
1. Sheeting and bracing of excavations shall conform to latest statutes of 

State of Nevada governing safety of workers in construction industry.  
When necessary, install sheeting and bracing to prevent ground 
movement that may cause damage or settlement to adjacent structures, 
pipelines, and utilities.  Repair damage due to settlement because of 
failure to use sheeting or because of inadequate bracing, or through 
negligence or fault in any other manner.

2. Shore, sheet, brace, or slope sides of trenches in unsuitable, loose, or 
soft material, 5 feet or more in depth, or otherwise support by means of 
sufficient strength to protect employees working within.

B. Sheeting Requirements:
1. Where excavations are made with vertical sides which require supporting, 

sheeting and bracing shall be of sufficient strength to sustain sides of 
excavations and shall prevent movement which could in any way injure 
Workers or adjacent structures, or diminish working space sufficiently to 
delay Work.  Take precautions where there is additional pressure due to 
presence of other structures.

2. Select sheeting and bracing of sufficient dimensions and strength to 
adequately support sides of trenches and excavations.  Submit details of 
sheeting and bracing proposed for use to Owner for review.

3. Timber sheeting shall conform in quality to select structural Douglas Fir 
lumber and shall be sound, live timber, free from sap, large checks, 
shakes, loose or decayed knots, worm holes, and other imperfections 
which may impair its strength or durability.

4. In wet excavation, use grooved sheeting to prevent passage of soil.  Fill 
voids between sheeting and face of excavation with suitable material 
rammed in place.

5. Remove sheeting and bracing before completion of Work, unless 
otherwise directed in writing by Owner.  Cut off sheeting which is left in 
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place 18 inches below original ground surface or as directed by Owner.  
Untreated wood will not be allowed to be left in place.

3.6 BACKFILLING

A. Backfill trenches to contours and elevations with unfrozen fill materials.

B. Systematically backfill to allow maximum time for natural settlement.  Do not 
backfill over porous, wet, frozen, or spongy subgrade surfaces.

C. Approved Fill Material:  Place and compact material in equal continuous layers 
not exceeding 8-inches compacted depth.

D. Employ placement method that does not disturb or damage foundation perimeter 
drainage, utilities in trench.

E. Maintain optimum moisture content of fill materials to attain required compaction 
density.

F. Remove surplus fill materials from site.

G. Leave fill material stockpile areas completely free of excess fill materials.

3.7 TOLERANCES

A. Top Surface of Backfilling Under Paved Areas:  Plus or minus 0.08-foot from 
required elevations.

B. Top Surface of General Backfilling:  Plus or minus 0.08-foot from required 
elevations.

3.8 FIELD QUALITY CONTROL

A. Compaction testing will be performed in accordance with ASTM D 1556, ASTM D 
1557, AASHTO T180, ASTM D 2922, and ASTM D 3017.

B. If tests indicate Work does not meet specified requirements, remove Work, 
replace, compact, and retest.

C. Frequency of Tests:  As specified in and in accordance with the Uniform Design 
and Construction Standards for Potable Water Systems and Design and 
Construction Standards for Waste Water Collection Systems, latest editions.

3.9 PROTECTION OF FINISHED WORK

A. Reshape and recompact fills subjected to vehicular traffic during construction.

3.10 SCHEDULE
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A. Duct Bank:  Cover duct and bedding with approved fill material, to subgrade 
elevation, compacted to 95 percent.

END OF SECTION 02 32 40
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following:

1. Footings.
2. Foundation walls.
3. Slabs-on-grade.
4. CMU wall footings
5. Steel security fence footings
6. Concrete toppings and sealants.
7. Building frame members.
8. Building walls.

1.3 DEFINITIONS

A. Cementitious Materials:  Portland cement alone or in combination with one or more of 
the following: blended hydraulic cement, fly ash and other pozzolans, ground 
granulated blast-furnace slag, and silica fume; subject to compliance with 
requirements.

1.4 BUY AMERICA COMPLIANCE 

A. The contractor shall comply with the applicable Buy America requirements set forth in 
49 U.S.C 5323(j) and the applicable regulations in 49 C.F.R Part 661, as amended. If 
the contractor procures any capital items with Federal Funds, it is the Contractor’s 
responsibility to obtain the Buy America certification required under such regulations

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.
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B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 
and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup 
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 
connections, tie spacing, hoop spacing, and supports for concrete reinforcement.

D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified 
professional engineer detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping 
formwork, shoring removal, and installing and removing reshoring.

E. Samples:  For waterstops vapor retarder.

F. Welding certificates.

G. Qualification Data:  For Installer manufacturer testing agency.

H. Material Test Reports:  For the following, from a qualified testing agency, indicating 
compliance with requirements:

1. Aggregates.

I. Material Certificates:  For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.
4. Steel reinforcement and accessories.
5. Waterstops.
6. Curing compounds.
7. Floor and slab treatments.
8. Bonding agents.
9. Adhesives.
10. Vapor retarders.
11. Semirigid joint filler.
12. Joint-filler strips.
13. Repair materials.

J. Floor surface flatness and levelness measurements to determine compliance with 
specified tolerances.

K. Field quality-control test and inspection reports.

L. Minutes of pre-installation conference.
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1.6 QUALITY ASSURANCE

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified 
as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician.

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94 requirements for production 
facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities."

C. Testing Agency Qualifications:  An independent agency, acceptable to authorities 
having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing 
indicated, as documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-01 or an equivalent certification 
program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician - Grade I.  
Testing Agency laboratory supervisor shall be an ACI-certified Concrete 
Laboratory Testing Technician - Grade II.

D. Source Limitations:  Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from one source, and 
obtain admixtures through one source from a single manufacturer.

E. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural 
Welding Code--Reinforcing Steel."

F. ACI Publications:  Comply with the following unless modified by requirements in the 
Contract Documents:

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 and 
Section 7, "Lightweight Concrete."

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

G. Concrete Testing Service:  Engage a qualified independent testing agency to perform 
material evaluation tests and to design concrete mixtures.

H. Mockups:  Cast concrete slab-on-grade and formed-surface panels to demonstrate 
typical joints, surface finish, texture, tolerances, and standard of workmanship.

1. Build panel approximately 200 sq. ft. for slab-on-grade and 100 sq. ft. for formed 
surface in the location indicated or, if not indicated, as directed by Architect.

2. Approved panels may become part of the completed Work if undisturbed at time 
of Substantial Completion.
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I. Pre-installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination."

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials.  Require representatives of 
each entity directly concerned with cast-in-place concrete to attend, including the 
following:

a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
d. Concrete subcontractor.

2. Review special inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold- and hot-weather concreting 
procedures, curing procedures, construction contraction and isolation joints, and 
joint-filler strips, semirigid joint fillers, forms and form removal limitations, shoring 
and reshoring procedures, vapor-retarder installation, anchor rod and anchorage 
device installation tolerances, steel reinforcement installation, floor and slab 
flatness and levelness measurement, concrete repair procedures, and concrete 
protection.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent 
bending and damage.  Avoid damaging coatings on steel reinforcement.

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, 
and other contaminants.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection:

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, products specified.

2. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified.

2.2 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, 
true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize 
number of joints.
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1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows:

a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and 

edge sealed.
c. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved 
material.  Provide lumber dressed on at least two edges and one side for tight fit.

C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced 
plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt 
irregularities not exceeding specified formwork surface class.  Provide units with 
sufficient wall thickness to resist plastic concrete loads without detrimental deformation.

D. Pan-Type Forms:  Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation.

E. Void Forms:  Biodegradable paper surface, treated for moisture resistance, structurally 
sufficient to support weight of plastic concrete and other superimposed loads.

F. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

G. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form 
removal.

H. Form-Release Agent:  Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and will not impair subsequent 
treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

I. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in 
diameter in concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing.

2.3 STEEL REINFORCEMENT

A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed.
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