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SECTI ON 00010

Bl D SCHEDULE
PART 1 GENERAL
1.1 ENVI RONVENTAL RESTCORATI ON
1.1.1 Eart hwor k and Drai nage .
Uni t
Item Description Quantity Unit Price
0001 CLEARI NG, GRUBBI NG, AND DEMCLI Tl ON 1 Job LS
0002 GENERAL SI TE EXCAVATI ON FOR PRQIECT FACI LI TI ES
A FI RST 8,800 CUBI C YARDS 8, 800 cy .
B OVER 8, 800 CUBI C YARDS 2,200 cy __ .
0003 GENERAL SI TE FI LLS AND EMBANKMENTS FOR PROIECT FAC LI TI ES
A FIRST 21,000 CUBI C YARDS 21, 000 cYy .
B OVER 21,000 CUBI C YARDS 5, 200 cY .
0004 EXCAVATI ON AND DI SPOSAL OF CONSTRUCTI ON DEBRI S,
HOUSEHOLD WASTE, | NERT MATERI AL, TIRES, AND NON- SEGREGATED
WASTE.
A FI RST 400 TONS OF CONSTRUCTI ON DEBRI S 400 Tons __ .
B  OVER 400 TONS OF CONSTRUCTI ON DEBRI S 100 Tons .
C FIRST 70 TONS OF HOUSEHOLD WASTE 70 Tons .
D OVER 70 TONS OF HOUSEHOLD WASTE 30 Tons .
E FIRST 70 TONS OF | NERT MATERI AL 70 Tons .
F  OVER 70 TONS OF | NERT MATERI AL 30 Tons .
G FIRST 15 TONS OF TI RES 15 Tons .
H OVER 15 TONS OF TI RES 10 Tons .
| FIRST 400 TONS OF NON- SEGREGATED M XED WASTE 400 Tons
J OVER 400 TONS OF NON- SEGREGATED M XED WASTE 100 Tons __
0005 STORM DRAI'N PI PI NG AND STRUCTURES 1 Job LS
0006  ARCHI TECTURAL FENCE AND GATES 2,700 LF

1.2 WATER SUPPLY AND DI STRI BUTI ON

1.2.1

Pressurized Water Distribution System

DOCUMENT 00010 Page 1
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0007 VELL RSSWNO. 3 1 Job Ls ___ _.__
0008 WVELL RSSWNO 4 1 Job Ls _ .
0009 VELL RSSWNO. 5 1 Job Ls ___ _.__
0010 VELL RSSWNO. 6 1 Job LS

1.3 HABI TAT

1.3.1 O her Habit at

0011  AQUATI C/ VETLANDY RESERVO R SEEDI NG 2,400 SF__ . .
0012 PRIORITY 1 SEEDI NG 3,570, 000 S . .
0013  TRANSPLANTI NG OF NATI VE TREES 20 Each

1.3.2 Omer Furni shed Pl ants

0014  PLANTING OF 1 GALLON PLANTS 33,000 Each . .
0015  PLANTI NG OF 15 GALLON PLANTS 253 Each . .
0016  PLANTI NG OF 24" BOX PLANTS 167  Each

1.3.3 Irrigation

0017  OVERBANK PERMANENT DRI P

| RRI GATI ON SYSTEM 1 Job LS .
0018 TERRACE AND SLOPE TEMPORARY DRI P

| RRI GATI ON SYSTEM 1 Job LS .
0019  PLANT ESTABLI SHVENT

(12 MONTHS DURATI ON) 1 Job LS

1.3.4 St agi ng Area

0020 SW7TH AVE STAG NG AREA SI TEWORK 1 Job Ls .
0021 SE 7TH ST STAG NG AREA S| TEWORK 1 Job Ls .
0022 SE 16TH ST STAG NG AREA SI TEWORK 1 Job LS

1.3.5 Roads

0023  MAI NTENANCE ROAD (BY OTHERS)

ASPHALTI C CONCRETE FI NAL LI FT 45, 000 sy . . .
0024  TERRACE ROAD 53, 000 ) S
0025  ACCESS ROAD ASPHALTI C CONCRETE 2,000 SY

1.4 RECREATI ON

1.4.1 Har dscape
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0026  SOFT SURFACE TRAI LS 800 sy _ .
0027  STAG NG AREA ACCESS CONTROL GATE 5 FEach ___ .
0028  MAI NTENANCE ROAD ACCESS CONTROL GATE 15 EBach ____.__
0029 TERRACE ROAD ACCESS CONTROL GATE 7 Each ____.__
1.4.2 Facilities
0030 PEDESTRI AN NODE A 1 Job LS
0031 PEDESTRI AN NODE B 1 Job LS
0032  PEDESTRI AN NODE C 1 Job LS
0033  PEDESTRI AN NODE D 1 Job LS
0034  PEDESTRI AN NODE E 1 Job LS
0035 SEVER SYSTEM 1 Job LS
0036  PORTABLE WATER SYSTEM 1 Job LS
0037 OVERLOXK A 1 Job LS
0038 OVERLOX B 1 Job LS
0039 OVERLOX C 1 Job LS
0040  WATERFALL 1 Job LS
1.5 OPTION | TEMS
1.5.1 Landscape
0041 PRIORITY 2 SEEDI NG 4, 270, 000 SF
0042  SOUTH OVERBANK ( CENTRAL AVE TO
16TH STREET) PLANTI NG 1 Job LS
0043  SOQUTH OVERBANK ( CENTRAL AVE TO
16TH STREET) | RRI GATI ON 1 Job LS
0044  ADDI TI ONAL PLANT ESTABLI SHVENT PERI OD 12 Months __
TOTAL ESTI MATED AMOUNT $

Abbr evi ati ons:

LF = Li near Foot
SF = Squar e Feet
CcY = Cubic Yard
LS = | unp sum

SY = Square Yard
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NOTE: Section 00010 - Solicitation Contract Form
CLAUSES | NCORPORATED BY FULL TEXT

1. Al extensions of the unit prices shown will be subject to verification
by the Governnment. In case of variation between the unit price and the
extension, the unit price will be considered to be the bid.

2. If anodification to a bid based on unit prices is submtted which
provides for a lunp sumadjustnent to the total estimated anount, the
application of the |lunmp sum adjustrment to each unit price in the Price
Schedul e nust be stated. |If it is not stated, the bidder agrees that the
| unp sum adj ustnent shall be applied on a pro rata basis to every unit
price in the Price Schedul e.

3. For the purpose of initial evaluation of bids, the following will be
utilized in resolving arithrmetic di screpancies found on the face of the
Price Schedul e as subnitted by the bidder:

a. Oobviously msplaced decimal points will be corrected;
b. In case of discrepancy between the unit price and the extended
price, the unit price will govern;

c. Apparent errors in extensions of unit prices will be corrected;
d. Apparent errors in addition of lunmp sum and extended prices will be
corrected.

4. For the purpose of bid evaluation, the Government will proceed on the
assunption that the bidder intends the bid to be evaluated on the basis of
unit prices the totals arrived at by the resolution of arithnetic

di screpanci es as provi ded above and the bid will be so reflected on the
abstract of bids.

5. The lunp sum"LS" line itens in the Price Schedul e are not "Estimated
Quantity" line itenms and are not subject to the "Variation in Estinmated
Quantity" contract cl ause.

6. The Contract O ause 52.232-27, "Pronpt Paynent for Construction
Contracts" requires that the nane and address of the contractor official,
to whom paynent is to be sent, be the same as that in the contract or in a
proper Notice of Assignnent.

7. Principal Contracting Oficer. The Contracting Oficer who signs this
contract will be the Principal Contracting Oficer for this contract.
However, any Contracting Officer assigned to the Los Angeles District,
contracting within his authority, may take formal action on this contract
when the Principal Contracting Oficer is unavail able and the action needs
to be taken

8. Anounts and prices shall be indicated in either words or figures, NOT
BOTH.

9. Paynent of Electronic Funds Transfer (EFT) is the nandatory nethod of
paynent. The Contractors attention is directed to Contract C ause No
52.232-33 "Mandatory Information for Electronic Funds Transfer" |ocated in
Secti on 00800.

10. The bidder shall distribute his indirect costs (overhead, profit,
bond, etc.,) over all itens in the Price Schedule. The Governnent will

DOCUMENT 00010 Page 4



Ri o Sal ado, Phoeni x, Phase 1B/ 2 W3B0012

review all submitted Price Schedul es for any unbal ancing of the itens. Any
submitted Price Schedul e deternined to be unbal anced may be consi dered
non-responsi ve and cause the bidder to be ineligible for contract award.

11. The bidder shall furnish |abor, material, equipnent, etc., necessary
to performall work in strict accordance with the terns and conditions set
forth in the contract in include all attachments thereto.

12. Sonme quantities are ESTI MATED, the bidders prices MJST BE FI RM

13. Bidder is cautioned to check his Price Schedule carefully prior to
submission. |If the Price Schedul e contains unit prices, they should be
rounded of f to the second decimal point only NOT EXTENDED FUTHER

14. At the formal bid opening for this solicitation, all hand carried bids
submitted prior to 12:45 p.m on the bid opening date will be accepted in
Room 980 by avail abl e personnel. For the tine period 12:30p.m to 1:00
p.m, bids nust be submitted to Room 980, to the bid-opening officer only.
Bids will not be accepted by any ot her personnel or at any other |ocation
No bid will be accepted after 1:00 p.m The official bid opening tine wll
be called by the Bid OQpening Oficer.

15. Contractor is required to fill in Cage code (Reference Section 00600,
entitled "Required Central Contractor Registration" Mar 1998) and DUNS
Nunber (Reference Section 00600, entitled, "Data Universal Nunbering System
(DUNS) Nunmber" Junl1999) in Block No. 15 on Standard Form 1442, Nane and
Address Bl ock (Cage Code under Code and DUNS No. under Facility Code
respectively).

16. Bidders are to submt prices on all line itens in the Base Bid (0001
through 0040). In addition, bidders nust submt prices on Qptions
(0041-0044). The Governnent contenplates award of one contract to the
responsi ve, responsibl e bidder who submts the | owest bid for the Base Bid
and Opti ons.

17. The Governnent contenplates award on one contract to the responsive,

responsi bl e bi dder who submts the low bid for the total of all the itens
in the Price Schedul e.
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CERTI FI CATE OF CORPORATE PRI NCI PAL

1) IF THE OFFEROR IS A JO NT VENTURE, COWLETE THE FOLLOW NG

(Conpany Nane) (Si gnature) (Title)

(Conpany Narne) (Si ghature) (Title)

(Conpany Narne) (Signhature) (Title)

2) | F THE OFFEROR | S PARTNERSHI P, LI ST FULL NAME OF ALL PARTNERS:
(Conpany Narne) (Signature) (Title)

(Conpany Nane) (Si gnature) (Title)

(Conpany Nare) (Signature) (Title)

3) IF THE OFFEROR | S A CORPCRATI ON, THE FOLLOW NG CERTI FI CATI ON  SHOULD

BE COVPLETED:

CERTI FI CATI ON AS TO CORPCRATE PRI NCI PAL

I, , certify
that | amthe Secretary of the corporation naned as principal in the within

contract; that , Wwho
signed the said contract on behalf of the principal, was the

of the
corporation; that | know his signature and that his signature is genuine;
and that said contract was duly signed, sealed and attested for in behalf
of said corporation by authority of its governing body.

CORPORATE PRI NCI PAL
CORPORATE SEAL

SECRETARY

DOCUMENT 00010 Page 6
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PART 2 PRODUCTS (Not Used)
PART 3  EXECUTI ON (Not Used)

-- End of Section --
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SECTI ON TABLE OF CONTENTS
SION 01 - GENERAL REQUI REMENTS
SECTI ON 01270

MEASUREMENT AND PAYMENT

Cl earing, G ubbing, and Demplition
Measur e

Storm Drain Piping and Structures

Measur e
Well RSSW No. 3

Measur e
Wl | RSSW No. 4

Measur e
Well RSSW No. 5

Measur e
Production Well RSSW No.
Measur e
Over bank Permanent Drip Irrigation System

Measur e
Terrace and Slope Drip Irrigation System

Measur e
Pl ant Est abl i shment

Measur e
, SW7th Avenue Staging Area Sitework

Measur e
, SE 7th Street Staging Area Sitework

Measur e
, SE 16th Street Staging Area Sitework

Measur e
, Pedestrian Node A

Measur e
, Pedestrian Node B

Measur e
, Pedestrian Node C

Phoeni x,
Dl VI
GENERAL
SUBM TTALS
LUVP SUM PAYMENT | TEMS
1 Item No. 1,
2.1.1 Paynment
2.1.2 Unit of
2 Item No. 5,
2.2.1 Paynent
2.2.2 Unit of
3 Item No. 7,
2.3.1 Payment
2.4.1 Unit of
4 Item No. 8,
2.4.1 Paynent
2.4.2 Unit of
5 Item No. 9,
2.5.1 Payment
2.5.2 Unit of
6 Item No. 10,
2.6.1 Paynent
2.6.2 Unit of
7 Item No. 17,
2.7.1 Payment
2.7.2 Unit of
8 Item No. 18,
2.8.1 Paynent
2.8.2 Unit of
9 Item No. 19,
2.9.1 Payment
2.9.2 Unit of
10 Item No. 20
2.10.1 Paynent
2.10.2 Unit of
11 Item No. 21
2.11.1 Paynment
2.11.2 Unit of
12 Item No. 22
2.12.1 Paynent
2.12.2 Unit of
13 Item No. 30
2.13.1 Paynment
2.13.2 Unit of
14 Item No. 31
2.14.1 Paynent
2.14.2 Unit of
15 Item No. 32
.2.15.1 Paynment

SECTI ON 01270 Page 1
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2.15.2 Unit of Measure

16 Item No. 33, Pedestrian Node D
.2.16.1 Payment
.2.16.2 Unit of Measure

17 ltem No. 34, Pedestrian Node E
.2.17.1 Paynent
.2.17.2 Unit of Measure

18 Item No. 35, Sewer System
.2.18.1 Payment
.2.18.2 Unit of Measure

19 Item No. 36, Potable Water System
.2.19.1 Paynent
.2.19.2 Unit of Measure

20 Item No. 37, Overlook A
.2.20.1 Payment
.2.20.2 Unit of Measure

21 ltem No. 38, Overlook B
.2.21.1 Paynent
.2.21.2 Unit of Measure

22 Item No. 39, Overlook C
.2.22.1 Payment
.2.22.2 Unit of Measure

23 ltem No. 40, Waterfall
.2.23.1 Paynent
.2.23.2 Unit of Measure

24 Item No. 42, Option No. 7 South Overbank (Central Avenue to

16th Street) Planting

.2.24.1 Paynment
.2.24.2 Unit of Measure
.25 Item No. 43, Option No. 8 South Overbank (Central Avenue to

16th Street) Irrigation

.2.25.1 Paynent
.2.25.2 Unit of Measure

UNI T PRI CE PAYMENT | TEMS

.1 Items No. 2a and 2b, Ceneral Site Excavation for Project

Faci li
3 1 Paynent
3 2 Measur enent
3 3 Unit of Measure
2 Itens No. 3a and 3b, CGeneral Site Fills and Enbanknents for
Project Facilities
3.2.1 Paynment
3.2.2 Measur enent
3.2.3 Unit of Measure
3 Items No. 4a through 4j, Excavation and Di sposal of
Construction Debris, Household Waste, Tires, Inert Material, and,
Non- segregated M xed \Wast ee
. 3. Paynment
3. Measur enent
3. Unit of Measure
tem No. 6, Architectural Fence and Gates
Payment
Measur enent
tems No. 11, Aquatic/Wetl and/ Reservoir Seeding
Payment
Measur enent
Unit of Measure
tem No. 12, Priority 1 Seeding
Payment

WO WWwwoIwwkwww
oo p
R~ WNEFE T NF T WN P
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2 Measur enent
3 Unit of Measure
Items No. 13, Transplanting of Trees
1 Payment

2 Measur enent
.3 Unit of Measure

|

1

2

3

|

oo

NN~

Payment
Measur enent
Unit of Measure

WwhrPrPrWRERRPWER
© o™
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nal Lift

9.1 Paynent

9.2 Measur enent

9.3 Unit of Measure

Bwww

tem No. 24, Terrace Roads
Payment
Measur enent
Unit of Measure
tem No. 25, Access Road Asphaltic Concrete
Payment
Measur enent
Unit of Measure
tem No. 26, Soft Surface Trails
Payment
Measur enent
Unit of Measure
13 tem No. 27, Staging Area Access Control Gates
.3.13. Payment

|
1
2
3
|
.3.11.1
2
3
|
1
2
3
|
1
.3.13.2 Measur enent
3
|
1
2
3
|
1
2
3
|
1
2
3
|

. 3. 11.
. 3. 11,
12

.3.12.
.3.12.
.3.12.

. 3.13. Unit of Measure

14 tem No. 28 Mai ntenance Road Access Control Gate
.3.14. Payment

. 3. 14. Measur enent

. 3. 14. Unit of Measure

15 tem No. 29 Terrace Road Access Control Gates

. 3.15. Paynent

. 3.15. Measur enent

. 3.15. Unit of Measure

16 tem No. 41, Option 5 Priority 2 Seeding

. 3. 16. Paynment

. 3.16. Measur enent

. 3. 16. Unit of Measure

17 tem No. 44, Option No. 9: Additional 12 nonths of Pl ant
Est abl i shment Peri od

.3.17.1 Paynment

.3.17.2 Measur enent

.3.17.3 Unit of Measure

WRPPRPRPWRPRPPORPPPWORPPPORPPRPORPRPORPRPRORER

e e

PART 2 PRODUCTS (Not Applicable)

PART 3  EXECUTI ON (Not Applicabl e)

End of Section Table of Contents --
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SECTI ON 01270

MEASUREMENT AND PAYMENT

PART 1 GENERAL
1.1 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Weight Certificates; G RE

Subnit certified weight certificates for construction debris,
househol d waste, inert nmaterial, tires, nixed waste, and
Mai nt enance Roads Asphaltic Concrete.

1.2 LUMP SUM PAYMENT | TEMS

Payment itens for the work of this contract for which contract |unp sum
paynents will be nade are listed in the BI DDI NG SCHEDULE and descri bed
below. Al costs for itens of work, which are not specifically nentioned
to be included in a particular lunmp sumor unit price paynment item shal
be included in the listed lunp sumitem nost closely associated with the
work involved. The lunmp sum price and paynent made for each itemlisted
shal |l constitute full conpensation for furnishing all plant, |abor,
mat eri al s, and equi pnent, and perforning any associated Contractor quality
control, and perform ng any associated Contractor quality control reports,
mobi | i zati on, denobilization, obtaining bonds, insurance, and pernits,
providing tenporary facilities and utilities, paynent for usage of
utilities, furnishing and installing project and safety signs, furnishing,
installing, and naintaining the Governnent field office, scheduling,
providing submttals, attending neetings, preparing as-built Draw ngs,
providing traffic control, environnmental protection, neeting safety
requirenents, tests and reports, and for performng all work required for
whi ch separate paynent is not otherw se provided.

1.2.1 Item No. 1, dearing, Gubbing, and Denolition

1.2.1.1 Paynent

Paynent includes all |abor and equi prment required for clearing, grubbing,
demolition of any specified structures, and protection of all other
structures, and disposal of waste identified within the project limts.

1.2.1.2 Unit of Measure

Unit of Measure: Lump sum
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1.2.2 IltemNo. 5, StormDrain Piping and Structures
1.2.2.1 Payment

Payment includes all |abor and equi pnent for the excavation, backfilling,
conpacting surface restoration, furnishing and placenent of stormater
outfall headwalls, catch basins, culverts, end sections, rip rap and trash
racks.

1.2.2.2 Unit of Measure

Unit of Measure: Lunp sum
1.2.3 I[tem No. 7, Well RSSW No. 3
1.2.3.1 Payment

Payment includes all excavation, grading, conpacting, surface restoration,
hydrostatic pressure testing, and the furnishing and placing of backfill,
structural fill, vertical turbine punp and notor, welded steel piping,
fittings, and appurtenances, nmagnetic flowreter, butterfly valve, air
pressure/vacuumrelief valve, check val ve, concrete, pipe supports,
reinforcing steel, concrete blocks, electrical, instrunentation and
control, and all other miscellaneous itens required to conpl ete Production
Well RSSWNo. 3 site as shown on the Drawi ngs and as specified.

1.2.4.1 Unit of Measure

Unit of Measure: Lunp sum
1.2.4 ItemNo. 8 Well RSSWNo. 4
1.2.4.1 Payment

Payment includes all excavation, grading, conpacting, surface restoration,
hydrostatic pressure testing, and the furnishing and placing of backfill,
structural fill, vertical turbine punp and notor, wel ded steel piping,
fittings, and appurtenances, nmagnetic flownreter, butterfly valve, air
pressure/vacuumrelief valve, check val ve, concrete, pipe supports,
reinforcing steel, concrete blocks, electrical, instrunentation and
control, and all other mscellaneous itens required to conmplete Well RSSW
No. 4 site as shown on the Draw ngs and as specified.

1.2.4.2 Unit of Measure

Unit of Measure: Lunp sum
1.2.5 I[tem No. 9, Well RSSW No. 5
1.2.5.1 Paynent

Payment includes all excavation, grading, conpacting, surface restoration,
hydrostatic pressure testing, and the furnishing and pl acing of backfill,
structural fill, vertical turbine punp and notor, wel ded steel piping,
fittings, and appurtenances, nmagnetic flowreter, butterfly valve, air
pressure/ vacuumrel i ef valve, check val ve, concrete, pipe supports,
reinforcing steel, chain link fencing, electrical, instrunentation and
control, and all other mscellaneous itens required to conplete Well RSSW
No. 5 site as shown on the Draw ngs and as specified.
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1.

1.

1.

2.5.2 Unit of Measure

Unit of Measure: Lunp sum

2.6 [tem No. 10, Production Well RSSW No. 6
2.6.1 Paynent

Payment includes all excavation, grading, conpacting, surface restoration,
hydrostatic pressure testing, and the furnishing and pl acing of backfill,
structural fill, welded steel piping, fittings, and appurtenances, nagnetic
flowreter, butterfly valve, air pressure/vacuumrelief valve, check valve,
concrete, pipe supports, reinforcing steel, concrete bl ocks, electrical,
instrunmentation and control, and all other m scellaneous itens required to
complete Wll RSSWNo. 6 site as shown on the Drawi ngs and as specified.

.2.6.2 Unit of Measure

Unit of Measure: Lunp sum

L 2.7 Item No. 17, Overbank Permanent Drip Irrigation System

.2.7.1 Paynent

Payment includes all |abor and equi pnent required for excavati on,

backfill, and the furnishing and pl acenent of the pipe and tubing,
fittings, valve assenblies, spray sprinklers, drip emtters, controller
assenblies, wire, testing, electrical, and nai ntenance, and all

m scel | aneous itens required for the Overbank pernmanent drip irrigation
system as shown on the Drawings. In addition, the [unp sumbid price shall
include all of the Contractor's costs for furnishing, transporting and
installing the mainline pipe and fittings, and control systemwre for the
Temporary Drip Irrigation Systemthat is installed in the Overbank areas
according to the Drawi ngs and Specifications.

.2.7.2 Unit of Measure

Unit of Measure: Lunp sum

.2.8 Item No. 18, Terrace and Slope Drip Irrigation System

.2.8.1 Payment

Payment includes all |abor and equi pnent required for excavati on and
backfill, and the furnishing and pl acenent of all pipe, fittings, valve
assenblies, drip emtters, testing, electrical, and maintenance; and all
m scel | aneous itens required for the terrace and slopes drip irrigation
system as shown on the Draw ngs.

.2.8.2 Unit of Measure

Unit of Measure: Lunp sum

.2.9 Item No. 19, Plant Establishnment

.2.9.1 Payment

Payment includes all [abor and equi pnent required to operate and nai ntain
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the |l andscaping and irrigation system (Base bid Landscaping/Irrigation only)
for a 12 nonth period starting at substantial conpletion of the project.

As the plants establish thenselves, the Contractor will keep the newy
pl anted areas free fromundesirable weed growh as specified in the
Contract documents. |If plantings do not neet the specified coverage and

survival criteria during the plant naintenance period, the Contractor wll
repl ace the vegetation and replant as necessary until satisfactory stands
of vegetation are realized by the Contracting Oficer

.2.9.2 Unit of Measure

Unit of Measure: Lunp sum

.2.10 Item No. 20, SW7th Avenue Stagi ng Area Sitework
.2.10.1 Payment

Payment includes all |abor and equi pnent required for excavation, backfill,
gradi ng, and the furnishing and pl acenent of all aggregate base course,
asphalt concrete pavenent, concrete, reinforcing, striping, and signage
required to conplete the parking lot, curb, curb and gutter, sidewal ks,

cast concrete seat walls, handrails, gabion baskets, salvaged ruin benches,
trash and ash receptacles, sidewal k curbranp, accessible parking lots, tire
treadl e, drinking fountain and leach field Iighting and all mi scell aneous
itenms required for the staging area sitework, as shown on the Draw ngs

.2.10.2 Unit of Measure

Unit of Measure: Lunp sum

.2.11 Item No. 21, SE 7th Street Staging Area Sitework
.2.11.1 Payment

Payment includes all |abor and equi pnent required for excavation, backfill,
gradi ng, and the furnishing and pl acenent of all aggregate base course,
asphalt concrete pavenent, concrete, reinforcing, striping, and signage
required to conplete the parking lot, curb, curb and gutter, valley gutter
cast concrete seat walls, street connection to 7th Street, sidewal ks,

si dewal k curbramp, accessible parking lots, tire treadl e, naintenance road,
sal vaged ruin benches, trash and ash receptacles, lighting and al

m scel | aneous itens required for the staging area sitewdrk, as shown on the
Dr awi ngs.

.2.11.2 Unit of Measure

Unit of Measure: Lunp sum

.2.12 Item No. 22, SE 16th Street Staging Area Sitework
.2.12.1 Payment

Payment includes all [abor and equi pnent required for excavation, backfill,
gradi ng, and the furnishing and pl acenent of all aggregate base course,
asphalt concrete pavenent, concrete, reinforcing, striping, and signage
required to conplete the parking lot, curb, curb and gutter, salvaged ruin
benches, seating node, river ruin picnic table, trash and ash receptacl es,
cast concrete seat walls, handrails, sidwal ks, sidewal k curbranp, drinking
fountain and | each field, accessible parking lots, tire treadle, staging
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area, lighting and all miscellaneous itens required for the staging area
sitework, as shown on the Draw ngs.

.2.12.2 Unit of Measure

Unit of Measure: Lunp sum

.2.13 Item No. 30, Pedestrian Node A

.2.13.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, conpacting, and grading, gabion baskets, and the furnishing
and pl acenent of the sal vaged concrete benches, concrete tree wells,
concrete, deconposed granite, renoval and replacenment of existing sidewalk,
and all mscellaneous itens required for a conplete pedestrian node area as
shown on the Draw ngs.

.2.13.2 Unit of Measure

Unit of Measure: Lunp sum

.2.14 Item No. 31, Pedestrian Node B

.2.14.1 Paynent

Payment includes all |abor and equi pnent required for the excavation,

gabi on baskets, backfilling, conpacting, and grading, and the furnishing
and pl acenent of the sal vaged concrete benches, concrete tree wells,
concrete, deconposed granite, renoval and replacenent of existing sidewalk,
and all mscellaneous itens required for a conplete pedestrian node area as
shown on the Draw ngs.

.2.14.2 Unit of Measure

Unit of Measure: Lunp sum

.2.15 Item No. 32, Pedestrian Node C

.2.15.1 Payment

Payment includes all |abor and equi pnent required for the excavation,

gabi on baskets, backfilling, conpacting, and grading, and the furnishing
and pl acenent of the sal vaged concrete benches, concrete tree wells,
concrete, deconposed granite, renoval and replacenment of existing sidewalk,
and all mscellaneous itens required for a conplete pedestrian node area as
shown on the Draw ngs.

.2.15.2 Unit of Measure

Unit of Measure: Lunp sum

.2.16 Item No. 33, Pedestrian Node D

.2.16.1 Paynent

Payment includes all |abor and equi pnent required for the excavation,

gabi on baskets, backfilling, compacting, and grading, and the furnishing
and pl acenent of the sal vaged concrete benches, concrete tree wells,
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concrete, deconposed granite, renoval and replacenent of existing sidewalk,
and all mscellaneous itens required for a conplete pedestrian node area as
shown on the Draw ngs.

1.2.16.2 Unit of Measure

Unit of Measure: Lunp sum
1.2.17 Item No. 34, Pedestrian Node E
1.2.17.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
gabi on baskets, backfilling, conpacting, and grading, and the furnishing
and pl acenent of the sal vaged concrete benches, concrete tree wells,
concrete, deconposed granite, renoval and repl acement of existing

si dewal k, and all niscellaneous itenms required for a conplete pedestrian
node area as shown on the Draw ngs.

1.2.17.2 Unit of Measure

Unit of Measure: Lunp sum
1.2.18 Item No. 35, Sewer System
1.2.18.1 Paynent

Payment includes all |abor and equi pnent required for trench and structure
excavation, processing of on-site material or inporting material required
for backfill, grading, surface restoration, conpacting, and connecting to
the existing Gty of Phoenix Sewer, and the furnishing and pl aci ng of
concrete, reinforcing steel, clean outs, backfill, HDPE pi pe and
appurtenances, pipe zone material, and all other mscellaneous itens
required to conplete the Sewer System as shown on the Drawi ngs and as
speci fi ed.

1.2.18.2 Unit of Measure

Unit of Measure: Lunp sum
1.2.19 Item No. 36, Potable Water System
1.2.19.1 Payment

Payment includes all |abor and equi pnent required for trench and structure
excavation, processing of on-site material or inporting material required
for backfill, grading, surface restoration, conpacting, and connecting to
the existing pipe, and the furnishing and placi ng of concrete, reinforcing
steel, backfill, ductile iron pipe and appurtenances, val ves, val ve boxes,
fire hydrant assenbly, water service connection, water neter box, backflow
preventer assenbly, pipe zone material, thrust blocks, and all other

m scel | aneous itens required to conplete the Potable Water Systemat 7th
Street, 7th Avenue and 16th Street as shown on the Drawi ngs and as
speci fi ed.

1.2.19.2 Unit of Measure

Unit of Measure: Lunp sum
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.2.20 Item No. 37, Overlook A

.2.20.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, conpacting and grading, and the furnishing and pl acenent of
the gabion retaining wall, cast concrete seatwall, trash receptacle,

sal vaged concrete header, concrete wal k, Ranada, and all mi scell aneous
items required for a conplete Overl ook A as shown on the Draw ngs and as
speci fi ed.

.2.20.2 Unit of Measure

Unit of Measure: Lunp sum

.2.21 Item No. 38, Overl ook B

.2.21.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, conpacting and grading, and the furnishing and pl acement of
the gabion retaining wall, cast concrete seatwall, trash receptacle, safety
handrail, sal vaged concrete header, concrete wal k, Ramada, and all

m scel | aneous itens required for a conplete Overl ook B as shown on the
Drawi ngs and as specifi ed.

.2.21.2 Unit of Measure
Unit of Measure: Lunp sum
.2.22 Item No. 39, Overlook C

.2.22.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, conpacting and grading, and the furnishing and pl acenent of
the gabion retaining wall, cast concrete seatwall, trash receptacle,

sal vaged concrete header, concrete wal k, Ranada, and all mi scell aneous
items required for a conplete Overl ook C as shown on the Draw ngs and as
speci fi ed.

.2.22.2 Unit of Measure

Unit of Measure: Lunp sum

.2.23 Item No. 40, Waterfall

.2.23.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, grading, and the furnishing and placement of the shotcrete,
structural backfill, river rock, broken concrete river ruin blocks and all

m scel | aneous itens required for a conplete waterfall as shown on the
Dr awi ngs.

.2.23.2 Unit of Measure

Unit of Measure: Lunp sum
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1.2.24 Item No. 42, Option No. 7 South Overbank (Central Avenue to 16th
Street) Planting

1.2.24.1 Payment

The contractor will be required for soil testing, excavation, backfilling,
staki ng, grading, and the placenent of the fertilizer, soil additives, and
Owner - Furni shed planting material. Once the soils are ready for planting
and the project's irrigation systenm(s) has been tested and is deened
functional, the plant contractor will be given control of the wetland water
Il evels for plant installation and during the plant naintenance period (180
days). The contractor will install the plants per the construction

drawi ngs and specifications as well as provide a warranty. The accepted
quantities of trees, shrubs and plants neasured as described above will be
paid for at the contract unit price bid for each for the pay itens
designated in the bidding schedule conplete and in place. No neasurenent or
direct payment will be made for plants selected for inspection and not

pl anted or for the watering, care and protection of trees, shrubs and
plants prior to the beginning of the | andscape establishment period, tree
st akes, rubber hose, wire, protective cages, pre-energent herbicide and
grass and weed renoval, the cost being considered as included in the price
of the contract bid itens.

1.2.24.2 Unit of Measure
Unit of Measure: Lunp sum

1.2.25 Item No. 43, Option No. 8 South Overbank (Central Avenue to 16th
Street) lrrigation

1.2.25.1 Paynent

Payment includes all |abor and equi pnent required for excavati on and
backfill, and the furnishing and pl acenent of all pipe, fittings, valve
assenblies, drip emtters, testing, electrical, and maintenance; and al
m scel | aneous itens required for the terrace and slopes drip irrigation
system as shown on the Draw ngs.

1.2.25.2 Unit of Measure
Unit of Measure: Lunp sum
1.3 UNI'T PRI CE PAYMENT | TEMS

Payment items for the work of this contract on which the contract unit
price paynents will be made are listed in the Bl DDI NG SCHEDULE and
described below. The unit price and paynent made for each itemlisted
shal |l constitute full conpensation for furnishing all plant, |abor,
mat eri al s, and equi pnent, and perforning any associated Contractor quality
control, environmental protection, neeting safety requirenments, tests and
reports, and for performng all work required for each of the unit price
items.

1.3.1 Itens No. 2a and 2b, General Site Excavation for Project Facilities
1.3.1.1 Paynent

Paynment includes all |abor and equi pnent, including excavation and
di sposition of excess excavated material and unsuitable material, required
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for terrace roads, naintenance roads, staging areas and other features on
the project site. Specifically excluded fromthis itemis any excavation
bel ow finish grade required to install piping, structures, and conduits.

1.3.1.2 Measur enent

The total quantity of excavated material for which paynment will be nmade
will be the theoretical quantity between the ground surface as determ ned
by a survey and the grade and sl ope of the theoretical cross sections

i ndicated. No all owance will be rmade for overdepth excavation or for the
renoval of any material outside the required slope |lines unless authorized.

1.3.1.3 Unit of Measure
Unit of neasure: Cubic yard.

1.3.2 Items No. 3a and 3b, General Site Fills and Enbanknents for Project
Facilities

1.3.2.1 Paynent

Payment includes all Iabor and equi pnent required for processing of on-site
mat eri al, placenent of fill, conpacting, grading, and water required for
the furnishing and placenent of any fills and enbanknents for the terrace
roads, nmmintenance roads, staging areas and other features on the project
site. Excluded fromthis itemis any fill associated with the waterfall.

1.3.2.2 Measur enent

The total quantity of fill material for which paynment will be nmade will be
the theoretical quantity between the ground surface as determ ned by a
survey and the grade and sl ope of the theoretical cross sections indicated.
No all owance will be nmade for additional fill provided outside the required
sl ope lines unless authorized.

1.3.2.3 Unit of Measure
Unit of neasure: Cubic yard.

1.3.3 [tems No. 4a through 4j, Excavation and Di sposal of Construction
Debris, Household Waste, Tires, Inert Material, and, Non-segregated M xed
Wast ee

1.3.3.1 Paynent
Paynment includes all |abor and equi pment required for excavati on,
segregation (unl ess non-segregation disposal is authorized) and disposition
of all construction debris, household waste, inert material, tires, and
m xed waste

1.3.3.2 Measur ement
The total quantity of excavated material for which paynment will be made
will be based on the weight neasured at the disposal facility of segregated
construction debris, household waste, inert material, tires, and m xed
waste that has been segregated fromthe tires and other excavated materi al

1.3.3.3 Unit of Measure
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Unit of neasure: Tons.

.3.4 Item No. 6, Architectural Fence and Gates

.3.4.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, and grading and the furnishing and placenent of the
architectural fencing and gates.

.3.4.2 Measur enent

Measurenent of Architectural Fence will be by the linear foot, neasured
fromend to end, of fencing installed as shown on the draw ngs.

.3.5 Itenms No. 11, Aquatic/Wetland/ Reservoir Seedi ng

.3.5.1 Payment

Payment includes all |abor and equi pnent required for soil testing, and
gradi ng, and the furnishing and placement of the fertilizer, soi
additives, and planting material. Wen the soils are ready for planting

and the project's irrigation systenm(s) has been tested and is deened
functional, the plant contractor will be given control of the reservoir
water levels for plant installation and during the plant naintenance period
(180 days). The contractor will install the plants per the construction
drawi ngs and specifications as well as provide a warranty. As the
reservoir plants establish thenselves, the contractor will also keep the
newy planted areas free fromundesirable weed gromh as specified in the
proj ects construction docunents. |If plantings to not neet the specified
coverage and survival criteria at the end of the plant naintenance peri od,
the plant contractor will replace the vegetation and replant the reservoir
as necessary until satisfactory stands of reservoir vegetation are realized.

.3.5.2 Measur enent

Reservoir Plantings for different habitats will be neasured based on the
nunber of square feet of each habitat type planted in the accepted work.

.3.5.3 Unit of Measure

Unit of neasure: Square foot.

.3.6 I[tem No. 12, Priority 1 Seedi ng

.3.6.1 Payment

Payment will include all |abor and equi prent required for soil testing,
gradi ng, and the furnishing and placenent of the fertilizer, soi
additives, and seeds in the designated areas.

.3.6.2 Measur enent

Seeding will be neasured based on the anmpunt of seeding applied in the
accept ed work.

.3.6.3 Unit of Measure

Unit of Measure: Square foot.
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1.3.7 Itens No. 13, Transplanting of Trees

1.3.7.1 Payment

Payment will include all |abor and equi pnent required for preparation of
transpl anting plan, excavating, backfilling, soil testing, root pruning,
furni shing and placenent of top soil, soil anmendnents, nulch, soi

conditioners, staking, and flagging required for the sal vagi ng, maintaining
and transpl anti ng.

1.3.7.2 Measur enent

Transpl anting of trees will be neasured based on the nunber of trees
transpl ant ed.

1.3.7.3 Unit of Measure
Unit of Measure: Each.
1.3.8 Item No. 14 through 16, Planting of Governnent Furni shed Pl ants

1.3.8.1 Payment

The contractor will be required for soil testing, excavation, backfilling,
staki ng, grading, and the placenent of the fertilizer, soil additives, and
Onner - Fur ni shed planting material. Once the soils are ready for planting
and the project's irrigation systenm(s) has been tested and is deened
functional, the plant contractor will be given control of the wetland water
|l evels for plant installation and during the plant naintenance period (180
days). The contractor will install the plants per the construction

drawi ngs and specifications as well as provide a warranty. The accepted
quantities of trees, shrubs and plants nmeasured as descri bed above will be

paid for at the contract unit price bid for each for the pay itens
designated in the bidding schedule conplete and in place. No neasurenent or
direct paynent will be nade for plants selected for inspection and not

pl anted or for the watering, care and protection of trees, shrubs and
plants prior to the beginning of the | andscape establishnment period, tree
st akes, rubber hose, wire, protective cages, pre-enmergent herbicide and
grass and weed renoval, the cost being considered as included in the price
of the contract bid itens.

1.3.8.2 Measur enent

Pl anti ng of CGovernnent Furnished Plants will be measured based on the
nunber of plants of each type planted in the accepted work.

1.3.8.3 Unit of Measure
Unit of measure: Each.

1.3.9 Item No. 23, Mintenance Roads (by others) Asphaltic Concrete Fina
Lift

1.3.9.1 Paynent
Payment includes all |abor and equi pnent required for preparation and

pl acement of tack coat and for preparation of the hot m x, conpaction,
gradi ng, testing, and furnishing and placing the final pavenment [ift.
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.3.9.2 Measur enent

Mai nt enance Roads wi || be nmeasured based on the anpbunt of surface installed
in the accepted work.

.3.9.3 Unit of Measure

Unit of neasure: Square yard.
.3.10 Item No. 24, Terrace Roads
.3.10.1 Paynent

Payment includes all |abor and equi pnent required for the excavation,
backfilling, conpacting, and grading the Terrace Roads.

.3.10.2 Measur enent

Terrace roads will be neasured based on the ampbunt of surfacing installed
in the accepted work.

.3.10.3 Unit of Measure

Unit of Measure: Square yard.

.3.11 Item No. 25, Access Road Asphaltic Concrete

.3.11.1 Payment

Payment includes all |abor and equi pnent required preparation of the hot
m x, conpaction, grading, testing, and furnishing and placing the
aggregate, asphalt cenment, joints for the access road.

.3.11.2 Measur enent

Access Road Asphaltic Concrete will be neasured based on the anount of
suracing installed in the accepted work.

.3.11. 3 Unit of Measure

Unit of neasure: Square yard.

.3.12 Item No. 26, Soft Surface Trails
.3.12. 1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, conpacting, and grading the soft surface trail.

.3.12.2 Measur enent

Soft surface trail will be neasured based on the amobunt of soft surface
trail installed in the accepted work.

.3.12.3 Unit of Measure

Unit of Measure: Square yard.
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.3.13 Item No. 27, Staging Area Access Control Gates

.3.13.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling, conpacting, grading, and the furnishing and pl acenent of the
concrete, steel pipe, gabions, river rock, steel plate, |I-Beam |ogo, and

lettering and all mscellaneous itens required for conplete Staging Area
Access Control Gates, as shown on the Draw ngs.

.3.13.2 Measur enent

Stagi ng Area Access Control Gates will be neasured based on the nunber of
Stagi ng Area Access Control Gates constructed in the accepted work.

.3.13.3 Unit of Measure
Unit of measure: Each.
.3.14 Item No. 28 Mai ntenance Road Access Control Gate

.3.14.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling conpacting, grading and the furnishing and placenent of the
concrete, steel pipe, gabions, river rock, steel plate, |I-beam |ogo and

lettering and all mscellaneous items required for conpl ete Mintenance
Road Access Control Gates as shown on the Draw ngs.

.3.14.2 Measur enent

Mai nt enance Road Access Control Gates will be neasured based on the nunber
of Mai ntenance Road Access Control Gates constructed in the accepted work.

.3.14.3 Unit of Measure
Unit of Measure: Each
.3.15 Iltem No. 29 Terrace Road Access Control Gates

.3.15.1 Payment

Payment includes all |abor and equi pnent required for the excavation,
backfilling conpacting, grading and the furnishing and placenment of the
concrete, steel pipe, gabions, river rock, steel plate, |I-beam |ogo and

lettering and all miscellaneous itenms required for conplete Terrace Road
Access Control Gates as shown on the Draw ngs.

.3.15.2 Measur enent

Terrace Road Access Control Gates will be neasured based on the nunber of
Terrace Road Access Control Gates constructed in the accepted work.

.3.15.3 Unit of Measure
Unit of Measure: Each

.3.16 I[tem No. 41, Option 5 Priority 2 Seeding
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1.3.16.1 Paynent

Payment will include all |abor and equi prent required for soil testing,
gradi ng, and the furnishing and placenment of the fertilizer, soil
additives, and seeds in the designated areas.

1.3.16.2 Measur enent

Seeding will be measured based on the amount of seeding applied in the
accept ed work.

1.3.16.3 Unit of Measure
Unit of Measure: Square foot.

1.3.17 Item No. 44, Option No. 9: Additional 12 nonths of Pl ant
Est abl i shnent Peri od

1.3.17.1 Paynent

Payment includes all [abor and equi pnent required to operate and naintain
the | andscaping and irrigation systemfor an additional plant establishnent
period starting at the end of the required initial 12 nonth pl ant
establishment period as outlined in Article 1.2.9. As the plants establish
thensel ves, the Contractor will keep the planted areas free from

undesi rabl e weed grown as specified in the Construction Docunents. |If
pl anti ngs do not neet the specified coverage and survival criteria during
the plant establishnent period, the Contractor will replace the vegetation

and repl ant as necessary until satisfactory stands of vegetation are
realized.

1.3.17.2 Measur enent

Pl ant establishment will be nmeasured based on the nunber of nonths which
services are provided.

1.3.17.3 Unit of Measure
Unit of nmeasure: Months.
PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 02371

W RE MESH GABI ONS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM A 370 (1997a) Mechani cal Testing of Steel Products
ASTM A 641/ A 641M (1998) Zi nc-Coated (Gl vani zed) Carbon

Steel Wre
ASTM A 764 (1995) Metallic Coated Carbon Steel Wre,

Coated at Size and Drawn to Size for
Mechani cal Spri ngs

ASTM A 974 (1997) Wel ded Wre Fabric Gabi ons and
Gabi on Mattresses (Metallic Coated or
Pol yvi nyl Chl oride (PVC) Coated)

ASTM A 975 (1997) Doubl e- Twi st ed Hexagonal Mesh
Gabi ons and Revet Mattresses
(Metallic-Coated Steel Wre or
Metallic-Coated Steel Wre Wth Pol y(Vinyl
Chl oride) (PVC) Coating)

ASTM C 33 (1999ael) Concrete Aggregates

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es

U S. ARW CORPS OF ENG NEERS ( USACE)

CCE CRD-C 144 (1992) Standard Test Method for Resistance
of Rock to Freezing and Thaw ng

.2 GENERAL REQUI REMENTS

The work under this specification includes furnishing, assenbling, filling
and tying open wire nmesh rectangul ar conpartnented gabi ons placed on a
prepared surface of filter material, as specified, and in accordance with
the lines, grades, and dinmensions shown or otherw se established in the
field.

.3 SUBM TTALS

CGovernment approval is required for submittal with "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
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that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es
Doubl e Twi sted Wre Mesh Gabi ons
Alternative Wre Fasteners

Sanmpl es of the materials, used to fabricate the gabions or
mattresses, shall be furnished to the Contracting O ficer 60 days
prior to assenbly of units onsite so that testing nay be perforned
by the Governnent in accordance with either ASTM A 974 or ASTM A 975

dependi ng on which systemis being furnished by the Contractor.

SD-06 Test Reports
Doubl e Twi sted Wre Mesh Gabi ons
Alternative Wre Fasteners

For each shipnent of wire gabions or mattresses delivered to the
site, the Contractor shall furnish the Contracting Oficer, in
duplicate, test reports or records that have been perforned during
the | ast year on all material contained within the shipment neets
t he conposition, physical, and manufacturing requirenents stated in
this specification.

SD-07 Certificates

Stone Fill
Filter Material

A certificate or affidavit signed by a legally authorized
official of the supplier of the stone fill and the supplier of the
natural filter material that it neets the quality required and
gradation lints specified.

4 DESCRI PTI ON

Gabi ons are doubl e-twi sted wire nmesh containers of variable sizes,
uniformy partitioned into internal cells, interconnected with other
simlar units, and filled with stone at the project site to formflexible,
perneabl e, nmonolithic structures. Gabions shall be manufactured with all
components mechanically connected at the production facility. The supply
to the jobsite of unassenbl ed individual wire nmesh conponents (panels)

form ng gabions will not be permitted. Definitions of terns specific to
this specification and to all materials furnished on the jobsite, with the
exception of the rock to fill the baskets and the filter material, shall

refer and be in conpliance with ASTM A 975 for double twi sted wire nesh
Gabi ons.

5 DEFI NI TI ONS
5.1 Doubl e twi sted wire nesh Gabi ons
Consi sts of double-twisted wire mesh, lacing wire, and stiffeners.

Shal | be produced from zinc-coated wire. Fasteners shall be of
stainless steel wre.

SECTI ON 02371 Page 3



Ri o Sal ado, Phoeni x, Phase 1B/ 2 W3B0012

1.

1.

6 CGovernnment Testing and Studi es

6.1 Sanpl es

Sanpl es of materials used to fabricate the Gabions shall be furnished to
the Contracting O ficer 60 days prior to start of installation. Sanples
will be tested in accordance with specification. The Government reserves
the right to test additional sanples to verify the submtted test records
at the CGovernnent's expense. Wen the first test results indicate that the
fasteners do not meet the specified requirements, the additional test will
be at the Contractor's expense. The fasteners will be rejected after two
tests failing to neet the requirenents.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Doubl e twi sted wire nesh Gabi ons

Doubl e twisted wire mesh Gabi ons shall be manufactured with a non-raveling
mesh made by twisting continuous pairs of wires through three half turns
(comonly call ed double twi sted) to form a hexagonal - shaped openi ng.

Gabi on sizes, wire dianeters, nesh opening sizes, and tol erances shall
comply with the requirenents of ASTM A 975 (Tables 1, 3, 4, 5, 6, and
Sections 9). Gabions shall neet the follow ng test requirenents:

Metallic coating - The coating weights shall conformto the
requi renents of ASTM A 641/ A 641M O ass 3.

Wre Tensile Strength - The tensile strength of the wire used for the
doubl e twi sted nmesh, lacing wire, and stiffener, when tested in

accordance with Test Methods and definitions ASTM A 370, shall be in
accordance with the requirenents of ASTM A 641/ A 641M for soft tenper

W re.

Mesh strength and panel to panel joint strength - The mininumstrength
requi renents of the nesh, selvedge wire to nmesh connection, panel to
panel connection, and punch test, when tested in accordance with ASTM A
975 Section 13.1, shall be as shown in Table 1. The strength val ues
reported in I b/ft are referred to the unitary width of the specinen.
The panel to panel test shall denobnstrate the ability of the fastening
systemto achieve the required strength, and indicate the nunber of
wire revolutions for the lacing wire or the ring spacing for ring
fasteners used. The sanme nunber of wire revolutions or ring spacing
shall be used in the field installation.

TABLE 1

M ni mum Strength Requirenments of Mesh and Connecti ons

Test description Gabions, netallic
coat ed
I b/ft
Tensile strength 3500

parallel to tw st

Tensile strength 1800
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2.

TABLE 1

M ni mum Strength Requirenments of Mesh and Connecti ons

Test description Gabions, netallic
coat ed
I b/ ft
perpendi cul ar to tw st
Connection to sel vedges 1400
Panel to panel (using 1400
lacing wire or ring
fasteners
Test description Gabions, netallic
coat ed
I b
Punch Test 6000

1.2 Alternative Wre Fasteners for Gabions

Subj ect to approval of the Contracting Oficer, alternative fastening
systens may be used in lieu of lacing wire. Alternative fasteners to
lacing wire recommended for woven w re gabions and mattresses, according to
ASTM A 975, are steel ring fasteners for nmetallic coated gabions and
mattresses. Ring fasteners for woven wire gabions and mattresses shal
comply with the mnimumrequirenments indicated in paragraph R ng Fasteners
bel ow, and they shall devel op a m ni nrum panel to panel joint strength as
indicated in TABLE 1. The Contractor shall provide a conplete description
of the fastener systemand a description of a properly installed fastener,

i ncludi ng Drawi ngs or photographs if necessary. The Contractor shal
provide test results that denobnstrate that the alternative-fastening system
meets the requirenents of the specifications, according to the foll ow ng
criteria:

a. That the proposed fastener system can consistently produce a pane
to panel joint strength as indicated in the TABLE 1 for double
twi sted wire mesh gabi ons;

b. That the proposed fastener system does not cause danamge to the
protective coating on the wre;

c. That the Contractor has the proper equi pnent and trai ned enpl oyees
to correctly install the fasteners;

d. That proper installation can be readily verified by visua
i nspection.

Sanples of wire fasteners with their certified test records shall be
submitted at |east 60 days in advance to the Contracting Oficer for
approval . The Government reserves the right to test additional sanples to
verify the submtted test records at the Governnent's expense. Wen the
first test results indicate that the fasteners do not neet the specified
requirenents, the additional test will be at the Contractor's expense. The
fasteners will be rejected after two tests failing to nmeet the requirenents.

2.1.2.1 Ri ng Fasteners
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The tensile strength of the zinc-coated steel wire, zinc-5% alum num coated
m schnetal all oy-coated steel wire and al um num coated steel wire used for
fasteners shall be in accordance with the requirenments of ASTM A 764, Type
A B, or C Table 2 or Table 3. Any fastener system shall give the nunber
of fasteners required to conply with TABLE 1, in accordance with ASTM A 975
(Section 13.1.2) for woven wire gabions and mattresses. Ring fasteners
shall not be installed nore than 4 inches apart. Each fastener type shal
be closed and the free ends of the fastener shall overlap a mnimmof 1
inch. The manufacturer or supplier shall state the nunber of fasteners
required for all vertical and horizontal connections for single and
mul ti pl e basket | oi ning.

. 1.3 Testi ng

Test records nmade within one year by certified | aboratories and Gover nnment
agencies will be used to deternine the acceptability of the fastening
system Sanples of wire fasteners and sanples of material for fabricating
the gabions and nattresses with their certified test records shall be
submitted at |east 60 days in advance to the Contracting Oficer for
approval . The Government reserves the right to test additional sanples to
verify the submtted test records at the Governnent's expense. Wen the
first test results indicate that the fasteners do not neet the specified
requirenents, the additional test will be at the Contractor's expense. The
fasteners will be rejected after two tests failing to neet the requirenents.

.1.4 Stone Fil
.1.4.1 Cener al

For gabions, the ability to function properly depends upon their stability,
which is partly dependi ng upon the rocks filling them Rock sizes should
be chosen to prevent themfromfalling through the mesh of the gabions.

The rock has also to withstand natural weathering processes during the life
of the project that would cause it to breakdown to sizes smaller than the
wi re nmesh opening dinmensions. Rock to fill gabions shall be durable and of
suitable quality to ensure pernanence in the structure and clinmate in which
it is to be used.

a. Delivery. Rock shall be delivered to the work site in a manner to
mnimze its reduction in sizes (breakdown) during the handling of
the rock, and be placed and secured within the assenbl ed and
i nt erconnect ed gabi on

b. Sources. The sources from which the Contractor proposes to obtain
the material shall be selected well in advance of the tine when the
material will be required in the work. The inclusion of nore than
5% by wei ght of dirt, sand, clay, and rock fines will not be
permtted. Rock may be of a natural deposit of the required sizes,
or may be crushed rock produced by any suitable nethod and by the
use of any device that yields the required size limts chosen in
TABLE 4.

c. Properties. Rocks shall be Salt River rock and shall be hard,
angul ar to round, durable and of such quality that they shall not
di sintegrate on exposure to water or weathering during the life of
the structure.

d. Non-listed Source. The Contractor may, as an option, propose to
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furnish stone fromone non-listed source. The Governnent nmay nake
such investigations and tests as necessary to deternine whet her
accept abl e stone can be produced fromthe proposed source. All

i nvestigations and tests determ ned as necessary by the CGovernnent
to determine suitability of stone froman alternate source will be
at the expense of the Contractor. Suitable sanples of stone fill
material shall be collected in the presence of a Governnent
representative and subnmitted to the Contracting O ficer for
approval prior to delivery of any such material to the work site.
Unl ess ot herwi se specified, all test sanples shall be obtai ned and
delivered at the Contractor's expense to the project site at |east
60 days in advance of the tinme when placing of the stone-filled
gabions is expected to begin. Suitable tests and/or service
records will be used to determ ne the acceptability of the stone
In the event suitable test reports and service records are not
avail able, as in the case of newy operated sources, the materi al
may be subjected to petrography analysis, specific gravity,
absorption, wetting and drying, freezing and thaw ng, and such
other tests as nmay be consi dered necessary to denonstrate to the
satisfaction of the Contracting Officer that the materials are
acceptable for use in the work. All tests will be nade by or under
t he supervision of the Government.

2.1.4.2 Stone Quality

Stone fill, crushed stone, shall neet the quality requirenents of ASTM C 33,
and freezing and thawi ng requirenents of COE CRD-C 144 for the region of
the United States in which the structure will be constructed.

2.1.4.3 Gradation

Gradation of stone for gabions shall be perforned every 100 tons placed
under this contract in accordance with ASTM C 136. Sizes of rock to fil
gabi ons are chosen on the basis of the mesh sizes, the structure's
thickness, and within the limts shown in TABLE 4. Wthin each range of
sizes, the rock shall be I arge enough to prevent individual pieces from
passi ng through the nesh openings. Each range of sizes may allow for a
vari ation of 5% oversize rock by weight, or 5% undersize rock by weight, or
bot h.

a. Oversize Rock. 1In all cases, the sizes of any oversize rock shal
all ow for the placenent of three or nore layers of rock within each
gabi on conpartnent.

b. Undersize Rock. 1In all cases, undersize rock shall be placed
within the interior of the gabion conmpartnment and shall not be
pl aced on the exposed surface of the structure. There shall be a
maxi mum i mt of 5% undersize or 5% oversize rock, or both, within
each gabion conpartnment. The required rock gradation is reported
in Table 4.

TABLE 4
Required rock gradation for gabions

Type of structure Thickness (height) inch Rock sizes inch

Gabi ons Less than 12
Gabi ons 12 or hi gher

4 - 8
4 - 1

2
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2.1.5 Filter Material

Filter fabrics shall neet the provisions of Section 02373 GEOTEXTI LE
PART 3  EXECUTI ON
3.1 MATERI AL DELI VERY

Gabi ons shall be delivered with all conponents mechanically connected at
the production facility. Al gabions are supplied in the coll apsed form
either folded or bundled or rolled, for shipping.

a. Gabions shall be delivered to the jobsite | abeled in bundles.
Label s shall show the di nensions of the gabions included, the
nunber of pieces and the col or code.

3.2 FOUNDATI ON PREPARATI ON

After excavation or stripping, to the extent indicated on the Draw ngs or
as directed by the Contracting O ficer, all remaining | oose or otherw se
unsuitable materials shall be renmoved. All depressions shall be carefully
backfilled to grade. |If pervious materials are encountered in the
foundati on depressions, the areas shall be backfilled with free-draining
materials. O herwi se, the depressions shall be backfilled with suitable
mat eri al s from adj acent required excavation, or other approved source, and
conpacted to a density at |least equal to that of the adjacent foundation

Any debris that will inpede the proper installation and final appearance of
the gabion | ayer shall also be renmoved, and the voids carefully backfilled
and conpacted as specified above. Imrediately prior to placing the
material, the Contracting Oficer shall inspect the prepared foundation

surface, and no material shall be placed thereon until that area has been
appr oved.

3.3 FI LTER PLACEMENT

Filter material shall be placed as shown on Drawi ngs in a nmanner
satisfactory to the Contracting Oficer. Any danage to the foundation
surface during the filter placenent shall be repaired before proceeding
with the work. Conpaction of the filter materials will not be required,
but it shall be finished to present a reasonably even surface free from
mounds or w ndr ows.

3.4 ASSEMBLY
3.4.1 Double tw sted wire mesh Gabi ons

The gabi ons shall be opened and unfol ded one by one on a flat, hard
surface. Gabion units over 6 foot in length usually have an extra shi pping
fold, which nust be renoved. The sides, ends and di aphragns shall be
lifted up into a vertical position to forman open box shape. The back and
the front panels of the gabion shall be connected to the end panels and
center diaphragms. The top corner of the end panels and center di aphragns
have a sel vedge wire extending approximtely 4 inches out fromthe corner
edge. The end panels and the di aphragns shall be raised to a vertica
position and the selvedge wire shall be wapped around the edge wire of the
top and back panels.

3.5 LACI NG OPERATI ONS
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3.5.1 Doubl e Twi sted Wre Mesh Gabi ons

Either lacing wire or ring fasteners are permtted to | ace double tw sted
wi re nesh Gabi ons.

a. Wen using lacing wire, a piece of wire 1.2 to 1.5 times the length
of the edge to be laced shall be cut off. |If the edge of the
basket is 3 foot long, no nore than 4 to 5 feet of wire should be
used at atine to lace. For vertical joints, starting at the
bottom end of the panel, the lacing wire shall be tw sted and
wrapped two tinmes around the bottom sel vedge and doubl e and single
| oops shall be alternated through at intervals not bigger than 4 to
6 inches. The operation shall be finished by |ooping around the
top selvedge wire. The use of pliers to assenble the units with
lacing wire is nornmally reconmended.

b. \When steel wire ring fasteners are used, the rings shall be
installed at the top and bottom connections of the end and center
di aphragns. The ring spacing shall be based on the m ni num pul
apart strength as specified in TABLE 1. 1In any case, the maxi num
ring spaci ng along the edges shall not exceed 6 inches. The use of
either a nechanical or a pneumatic fastening tool for steel wre
ring fasteners is required. Ring fasteners shall be gal vani zed,
stainl ess steel or Zn-5% al un num ni schnetal all oy coated.

3.6 | NSTALLATI ON AND FI LLI NG

Enpty gabion units shall be assenbled individually and placed on the
approved surface to the lines and grades as shown or as directed, with the
sides, ends, and di aphragns erected in such a manner to ensure the correct
position of all creases and that the tops of all sides are level. A
gabion units shall be properly staggered horizontally and vertically as
shown in the construction Draw ngs. Finished gabion structures shall have
no gaps along the perinmeter of the contact surfaces between adjoining
units. All adjoining enpty gabion units shall be connected al ong the
perineter of their contact surfaces in order to obtain a nonolithic
structure. Al lacing wire ternminals shall be securely fastened. Al
joining shall be nmade through sel vedge-to-sel vedge or sel vedge-to-edge wire
connection; mesh-to-mesh or selvedge-to-nesh wire connection is prohibited
except in the case where baskets are offset or stacked and sel vedge-to-nesh
or mesh-to-nesh wire connection woul d be necessary. As a mnimm a
fastener shall be installed at each nesh opening at the | ocation where nesh
wire neets selvedge or edge wre.

a. The initial line of basket units shall be placed on the prepared
filter layer surface and adjoining enpty baskets set to |ine and
grade, and common sides with adjacent units thoroughly |aced or
fastened. They shall be placed in a manner to renove any Kinks
fromthe nesh and to a uniformalignnment. The basket units then
shall be partially filled to provide anchorage agai nst deformation
and di spl acenent during the filling operation. The stone shall be
placed in the units as specified in paragraph 2.1.4.3 Stone Fill
subpar agraph Gradati on.

b. Undue defornmation and bul ging of the nesh shall be corrected prior

to further stone filling. Care shall be taken, when placing the
stone by hand or nachine, to assure that the PVC coating on gabions
will not be damaged. All visible faces shall be filled with sone

hand pl acenent to ensure a neat and conpact appearance and that the
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void ratio is kept to a m ni num

c. Gabions shall be uniformy overfilled by about 1 to 2 inches to
conpensate for future rock settlenents. Gabions can be filled by

any kind of earth-filling equi pment, such as a backhoe, gradall
crane, etc. The nmaxi mum hei ght from whi ch the stones nay be
dropped into the baskets shall be 4 feet. |If PVC coated nmaterials

are used, no work shall take place unless the anbient tenperature
i s above 20 degrees F.

3.6.1 Doubl e Twi sted Wre Mesh Gabi ons

After the foundati on has been prepared, the pre-assenbl ed gabi ons shall be
placed in their proper location to formthe structure. Gabions shall be

connected together and aligned before filling the baskets with rock. Al
connections (panel -to-panel) and basket-to-basket shall be already carried
out as described in paragraph ASSEMBLY. Stone fill shall have a gradation

of 4 to 12 inches, as described in paragraph G adation, and shall be placed
in 1 foot lifts. Cells shall be filled to a depth not exceeding 1 foot at
atine. The fill layer should never be nore than 1 foot higher than any
adjoining cell. Stiffeners or internal cross ties shall be installed in
all front and side of the gabions at 1/3 and 2/3 of the height for 3 feet
or higher gabions, as the cell is being filled. Stiffeners shall be
installed in the center of the cells. |Internal cross ties, or
alternatively the preforned stiffeners, shall be | ooped around three

twi sted wire nesh openings at each basket face and the wire terninals shal
be securely twisted to prevent their |oosening. The nunmber of voids shal
be minimzed by using a well-graded stone in order to achieve a dense,
compact stone fill. Al corners shall be securely connected to the

nei ghbori ng baskets of the sane |ayer before filling the units. Wen nore
than one | ayer of gabions is required, in order for the individual units to
becone incorporated into one continuous structure, the next |ayer of

gabi ons shall be connected to the layer underneath after this |ayer has
been securely closed. Gabions shall be uniformy overfilled by about 1 to
2 inches to conpensate for future rock settlements

3.6.2 Non-r ect angul ar Shapes

Gabi on units can conformto bends up to a radius of curvature of 60 to 70
feet without alterations. Units shall be securely connected together
first, and be placed to the required curvature, holding themin position by
staking the units to the ground with hardwood pegs before filling. For

ot her shapes, bevels and nmiters can be easily fornmed by cutting and folding
the panels to the required angl es.

3.7 CLOSI NG

Lids shall be tightly secured along all edges, ends and di aphragnms in the
same manner as described for assenbling. Adjacent |ids nay be securely
attached sinultaneously. The panel edges shall be pulled to be connected
usi ng the appropriate closing tools where necessary. Single point |everage
tool s, such as crowbars, may damage the wire nesh and shall not be used

Al end wires shall then be turned in.

-- End of Section --
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SECTI ON 02661
FLEXI BLE MEMBRANE LI NI NG ( FM.)
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM D 413 (1982; R 1998) Rubber Property - Adhesion
to Flexible Substrate

ASTM D 638 (1999) Tensile Properties of Plastics

ASTM D 792 (1998) Density and Specific Gavity

(Relative Density) of Plastics by
Di spl acenent

ASTM D 816 (2001) Standard Test Methods for Rubber
Cenent s

ASTM D 1004 (1994a) Initial Tear Resistance of Plastic
Fil mand Sheeting

ASTM D 4833 (2000) Index Puncture Resistance of
Ceotextil es, Geonenbranes, and Rel ated
Product s

ASTM D 5199 (1999) Measuring Nomi nal Thickness of

Ceotextil es and Geonenbr anes

ASTM D 5641 (2001) Standard Practice for Geonenbrane
Seam Eval uati on by Vacuum Chanber

ASTM D 6392 (1999) Determining the Integrity of
Nonr ei nf orced Geonenbrane Seans Produced
Usi ng Ther no- Fusi on Met hods
1.2 DEFI NI TI ONS
1.2.1 FI exi bl e Menbrane Li ni ng
Geonenbr ane as specified herein.

1.2.2 Fil m Teari ng Bond

Failure in ductile node of one bonded sheet, by testing, prior to conplete
separati on of bonded area.

1.2.3 CGeonenbr ane
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1.

Essential ly inperneabl e geosynthetic conposed of one or nore |ayers of
polyolefin materials fusion bonded into single-ply integral sheet.

.2.4 Panel

Pi ece of geonenbrane conposed of two or nore sheets seaned toget her.

.2.5 Sheet

Seamnl ess pi ece of geomenbrane.

.2.6  \Watertight

Geonenbrane installation free of flaws and defects that will allow passage
of water and gases, liquids, and solids to be contained under anti cipated
service conditions.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Ceonenbr ane

Ceonrenbr ane sheet |ayout with proposed size, nunber, position,
and sequence of sheet placenent, and location of field seans.

SD- 04 Sanpl es
Fi el d Seam Sanpl i ng
SD-07 Certificates
Ceonenbr ane

Factory test results.

Certified calibrations, manufacturer's product data, and test
procedures, and 5 year warranty agai nst nmanufacturer and
installation defects.

Ceonenbrane Installer's Certification of Subsurface Acceptability

Form attached at end of this section.

Manuf acturer's Services

I ncl ude panel and sheet nunbers, seam ng equi prent and oper at or
identification, tenperature and speed setting of equipnent, date
seanmed, identity and location of each repair, cap strip,
penetration, boot and sanple taken frominstalled geonenbrane for

testi ng.

4 QUALI FI CATI ONS
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1.4.1 Testing Agency
Certified to performwork for as specified, and 5 years' experience in
field of geomenbrane testing. Calibrated instrunments and equi pnent, and
docunent ed standard procedures for perform ng specified testing.

1.4.2 Manuf acturer and Fabri cator

Successful ly manufactured mninmumof 10 million square feet of each type of
geonenbrane material specified for applications simlar to Project.

1.4.3 Installer

Successfully installed minimumof 1 nmillion square feet of each type of
geonenbr ane product specified in applications simlar to Project.

1.5 COORDI NATI ON MEETI NGS

Meet at | east once prior to commencing each of the follow ng activities:
a. Submnission of Submittals.
b. Manufacture of geonenbrane sheets.
c. Fabrication of panels.
d. Installation of geonenbrane.

At t endees
a. Contractor's designated quality control representative.
b. Contracting Oficer.
c. Representatives of geonenbrane installer.

d. Ohers requested by Contracting Oficer.

a. Specifications and Draw ngs.

b. Subnmittal requirenments and procedures.

c. Schedul e for beginning and conpl eti ng geonenbrane installation.

d. Training for installation personnel.

e. Installation crew size.

f. Establishing geomenbrane nmarki ng system to include sheet
identification, defects, and satisfactory repairs, to be used

t hr oughout WorKk.

Seam I nstallation and Testing Denonstration: Perforned by geonenbrane
installer, for each type of seamrequired.

1.6 DELI VERY, STORAGE, AND HANDLI NG
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1

6.1 Ceonenbr ane

I ndi vi dual | y package each sheet and protect from damage during shipnent.
Mark each package with identification of material type, size, and weight.

.6.2 Epoxy Adhesi ve

St orage Tenperature

a. Control tenperature above 60 degrees F and di spose of cartridges if
shelf |ife has expired.

b. |If stored at tenperatures bel ow 60 degrees F, test adhesive prior
to use to determine if adhesive neets specified requirenents.

.7 ENVI RONVENTAL REQUI REMENTS

Do not install geonenbrane or perform seam ng under the follow ng
conditions, unless it can be denonstrated to satisfaction of Contracting
Oficer that performance requirements can be met under these conditions:
a. Air tenmperature is less than 35 degrees F or nore than 90 degrees F.
b. Relative humidity is nore than 90 percent.
c. Raining or wind is excessive.
Do not place granular materials on geonmenbrane when ambi ent tenperature is

| ess than 35 degrees F, unless it can be denobnstrated to satisfaction of
Contracting Oficer that materials can be placed wi thout damage.

.8 SEQUENCI NG AND SCHEDULI NG

Factory test results nust be acceptable to the Contracting Officer prior to
shi pnent of geonenbrane.

Bef ore pl aci ng geonenbrane on soil surfaces, prepare subgrade as specified
in Section 02300 EARTHWORK

PART 2 PRODUCTS

2.

1  GEOVEMBRANE

Conposition: Linear |owdensity polyethylene (LLDPE) containing no
pl asticizers, fillers, extenders, reclainmed polyners, or chemica
additives, except follow ng:

a. Approximately 2 percent by weight of carbon black to resin for
ul traviol et resistance.

b. Antioxidants and heat stabilizers, not to exceed 1.5 percent tota
by wei ght, may be added as required for manufacturing.

Furnish in rolled single-ply continuous sheets with no factory seans.

Sheet Thi ckness: M ni mum val ues determ ned in accordance with ASTM D 5199,
40 m | s.
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Sheet Wdth: M ninmum 22 feet.
Rol I Length: Longest that will be nanageabl e and reduce field seans.

Meet manufacturer's nost recent published specifications and required
m ni mum LLDPE geonenbrane values in this table.

M ni mum Physi cal Properties for LLDPE Geonenbrane

Property Requi red Val ue Test Met hod
Specific Gavity 0.91 to 0.94, g/cc ASTM D 792, Method A-1

Snoot h- Surface, LLDPE M ni num Properties, Each Direction

Tensil e Stress 3.8 Ib/lin-width/ml ASTM D 638
at Break t hi ckness, nin.
El ongati on 800% min.
at Break
Thi ckness, 40 mls ASTM D 5199
Nomi nal ,
pl us or m nus
10%
Puncture 1.30 I b/m ASTM D 4833
Resi st ance t hi ckness
Tear Resi stance 0.55 I b/m ASTM D 1004, Die C
t hi ckness
Bonded Seam 1.5 I b/in-width/ ASTM D 816, Method B
Strength in m | thickness,
Shear mn. and FTB
Bonded Seam 1.2 I b/in.-width/ ASTM D 413, Method A
Strength m | thickness,
in Peel mn. and FTB

Extrudate for Fusion Wl ding of LLDPE Geonenbranes: Formul ated from same
resin as geonenbrane and shall neet applicable physical property
requirenents.

PART 3 EXECUTI ON

3.1 PREPARATI ON

3.1.1 Ceonenbr ane | nspection
Duri ng unw appi ng visually inspect and nmark each inperfection for repair.

3.1.2 Subgr ade I nspection

Do not place geonmenbrane until condition of subgrade or geosynthetics
installed is acceptable to Contracting Oficer.

3.1.3 Mai nt enance of Subgrade
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Maintain in snooth, uniform and conpacted condition as specified in
Section 02300 EARTHWORK, during installation of geonenbrane.

3.2 SO L STERI LANT

Apply to prepared subgrade beneath Iiner and handle in strict accordance
wi th manufacturer's recomendati ons.

3.3 VELDI NG UNI TS
a. Single or double hot-wedge fusion seam wel di ng.
b. Extrusion welding systens.
c. Hot-air welding is not acceptable.

3.4 CGCEOVEMBRANE | NSTALLATI ON

3.4.1 Test Results

Do not install geonenbrane or seam unl ess Contractor can denonstrate
successful performance and test results showi ng seans nmeet strength
speci fications.

3.4.2 Prot ection

a. Do not use geomenbrane surfaces as work area for preparing patches,
storing tools and supplies, or other uses. Use protective cover as
wor k surface, if necessary.

b. Instruct workers about requirenents for protection of geonenbrane,
such as, handling geonenbrane material in high w nds, handling of
equi prent, and wal ki ng on geonenbrane surfaces. Shoes of personne
wal ki ng on geomenbrane shall be snmooth bonded sole or be covered
with smooth type of overboot. Prohibit snmoking, eating, or drinking
in vicinity of geonenbrane, placing heated equi pnment directly on
geonenbrane, or other activities that nay danage geonenbrane.

c. Do not operate equiprment without spark arrestors in vicinity of
geonenbrane nmaterial nor place generators or containers of
flammabl e |iquid on geonmenbranes.

d. Protect fromvehicle traffic and other hazards

e. Keep free of debris during placenent.

f. Prevent uplift, displacenment, and danage by w nd.

g. Only small rubber-tired equipnent, with maximumtire inflation
pressure of 5 pounds per square inch, shall be allowed directly on
geonenbr ane, unl ess otherw se approved by Contracting Oficer
Denmonstrate that equi pment can be operated w t hout damagi ng
geonenbr ane.

3.4.3 Pl acement
a. M scellaneous products required for conpletion of geonmenbrane

installation shall be in accordance with this Specification and
geonenbr ane manufacturer's recomrendati ons.
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3.4.4

Ei

Reduce field seaning to minimum Horizontal seans on slopes will
not be acceptable. Seans parallel to toe shall be at |least 5 feet
fromtoe. Align rough-sided sheets in manner that maximzes their
frictional capabilities along slope.

Prevent winkles, folds, or other distress that can result in
damage or prevent satisfactory alignnment or seaning. Provide for
factors such as expansion, contraction, overlap at seans, anchorage
requi renents, seam ng progress, and drai nage.

Tenporarily weight sheets with sandbags to anchor or hold themin
position during installation. Use continuous hol ddowns al ong edges
to prevent wind flow under sheet.

Bag Fabric: Sufficiently close knit to preclude fines from working
t hr ough bags.

Bags: Contain not |ess than 40 nor nore than 60 pounds of sand
havi ng 100 percent passing No. 8 screen and shall be securely
closed after filling to prevent sand | oss.

Do not use tires or paper bags, whether or not lined with plastic.
Burlap bags, if used, shall be lined with plastic.

| medi ately renove danaged or inproperly seal ed bags from work
area, and clean up spills.

Anchor perineter of geonenbrane as shown or as otherw se approved
by the Contracting Officer. Anchor and seal geonenbrane to
structures, pipes, and other types of penetrations as shown.

Pl ace overlying soil cover imediately follow ng conpletion of
geonenbrane installation and field testing as acceptable to the
Contracting O ficer.

el d Seans

W pe sheet contact surfaces clean to renove dirt, dust, noisture,
and other foreign materials and prepare contact surfaces in
accordance with seam ng method accepted by the Contracting O ficer.

Lap sheet edges to form seans. Adjust edges to be seamed and
tenporarily anchor to prevent wrinkling and shrinkage.

Seans shall not go through a boot. Locate seans m ni num of 2 feet
from boot .

Avoi d seamintersections involving nore than three thicknesses of
geonenbrane naterial. Ofset seamintersections at |east 2 feet.
Extend seans through anchor trench to sheet edges.

Seal seam "T" intersections by renoving excess material and
extrusion welding lap joint.

Seam sheets together, using fusion-extrusion or hot-wedge wel di ng
system equi prent, and techni ques.

Capping of Field Seans: Use 8-inch wide (mnimm cover strip of

SECTI ON 02661 Page 9



Ri o Sal ado, Phoeni x, Phase 1B/ 2 W3B0012

3.7

sane thickness as geonenbrane (and fromsane roll, if available).
Position strip over center of field seam and weld to geonenbrane
using fillet weld each side, including copper wire as descri bed
above for spark testing.

PLACI NG PRODUCTS OVER GEOVEMBRANE

a.

Prior to placing nmaterial over geonenbrane, notify Contracting
O ficer. Do not cover installed geonenbrane until after Contracting
O ficer provides authorization to proceed.

Pl ace, spread and conpact materials as specified in Section 02300
EARTHWORK.

Do not place granular materials on geonmenbrane when typical height
of winkles is Iess than 2 inches and spaci ng between winkles is
greater than 10 feet.

Do not place soil materials in manner that will cause winkles to
fold over or becone confined to forma vertical ridge.

Pl ace soil materials when liner is cool and contracted and wi nkl es
are mnim zed.

If tears, punctures, or other geonenbrane damage occurs during
pl acenent of overlying products, renove overlying products as
necessary to expose damaged geonenbrane, and repair damage as
specified in paragraph REPAI RI NG GEOVENMBRANE.

Ceonenbrane installer shall remain avail able during placenent of
overlying products to repair geonmenbrane if danaged.

REPAI RI NG GEQVEMBRANE

a.

Ceonenbr ane surface showing injury due to scuffing, penetration by
foreign objects, or distress fromrough subgrade shall be replaced
or covered and sealed with an additional |ayer of geonenbrane

mat eri al of proper size.

Repair damage or rejected seans with pieces of flat and unwi nkl ed
geonenbrane naterial free fromdefects and seans. Patches shall be
tightly bonded on conpletion of repair Wrk

Patch shall be neat in appearance and of size 6 inches larger in
all directions than area to be repaired. Round corners of patch to
m ni mum 1-inch radius.

Prepare contact surfaces and seam patch in accordance with
par agraph Fi el d Seans.

Pull and hold flat receiving surface in area to be patched.

Seal each patch by extrusion wel ding continuous bead al ong edge,
with no free edge renmining.

Vacuum box test each patch on conpletion

FI ELD QUALI TY CONTROL

SECTI ON 02661 Page 10



Ri o Sal ado, Phoeni x, Phase 1B/ 2 W3B0012

3.7.1 Certification of Installation

Prior to starting geonenbrane installation and daily thereafter for
installation of geomenbrane on the subgrade surface, geonmenbrane installer
shall certify in duplicate that surface upon which geomenbrane shall be
installed and installation process for the geonenbrane is acceptable, on
formlocated at end of section.

3.7.2 Testi ng
ldentify each test by date of sample, date of test, sanple |location, name
of individual who perforned test, standard test nethod used, |ist of
departures from standard test nethods, at m ninmum
3.7.3 I n-Place Qhservation and Testing
a. Visually inspect geonmenbrane sheets, seans, anchors, seals, and
repairs for defects as installation progresses and again on
conpl eti on.
b. Depending on seam wel di ng equi prment used, test each seam and repair
usi ng vacuum testing device, spark testing device, or air channe
pressure test for double wedge wel ded seans.

c. Performtesting in presence of the Contracting Oficer

3.7. 4 Fi

el d Testing Equi pnent
a. Tensioneter:

Mot or driven with jaws capable of traveling at neasured rate of 2
i nches per mnute.

Equi pped wi t h gauge whi ch neasures force in unit pounds exerted
bet ween j aws.

b. Vacuum Box
Conformto ASTM D 5641.

c. Hi gh Voltage Spark Detector
Set at 20,000 volts

3.7.5 Fi el d Seam Sanpl i ng

a. Verify that seam ng equi pment and operators are performng
adequately. Produce test seam sanpl es at begi nning of each shift
for each seaming crew. In addition, if seani ng has been suspended
for nore than 1/2 hour, or if breakdown of seani ng equi pment
occurs, produce test seam sanples prior to resum ng seam ng

b. Sanple Size: 12 inches w de plus seamw dth, and 30 inches |ong.

c. Nondestructive Sanpling:
For boots and seans that cannot be otherw se tested, insert copper

wire for spark test at edge of overlapping sheet in extrudate of
weld prior to filet welding. Position to within 1/8 inch of sheet
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3.7.6

3.7.6.1

edge.

Frequency: M ni mum one Sanple per 500 feet of field seamor portion
t hereof, and m ni mum one Sanpl e per seam ng crew per 4-hour work
peri od.

Produce Sanpl es using sane materials, equipnment, personnel, and
procedures as field seans nade at tine of work in progress and
under sane conditions.

Destructive Sanpling:
Frequency: Deternined by the Contracting O ficer

Remove Sanmples fromfield seans at | ocations selected by the
Contracting O ficer.

Repair field seans in accordance with repair procedures specified
in these Specifications.

Sanpl e ldentification:

Number, date, and identify each sanple as to personnel naking seam
and | ocation of sanple or location of field seam Wrk in progress
at tinme Sanple is nmde.

Mark | ocation of Sanple, or location of field seamin progress at
time sanple is made, on panel/sheet |ayout Draw ng.

Contractor shall conformw th the follow ng testing requirenents
for nondestructive and destructive seamtests used to define
quality of field seans:

Per f orm shear and peel testing on portion of sanple as specified
herei nafter using approved field tensioneter

Send portion of sanple by overni ght service to approved | ndependent
Testing Agency for verification of field test results.

Archive a portion of sanple for potential verification testing
| ater.

| ndependent Testing Agency shall provide prelinmnary test results
by facsimle or other means no later than 24 hours after Sanples
have been received fromthe Contractor, unless otherw se approved
by the Contracting Oficer. Certified test results shall be
provided no nore than 7 days after Sanples have been received from
Contractor.

Conformto ASTM D 6392 and this Specification.
Seam testing for geonenbrane includes strength tests, vacuum box

testing, high voltage spark tests, air channel pressure tests, and
pr obi ng.

Fi el d Seam Strength Sanple Testing

Cener al
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3.

3.

3.

a. Test each sanple for seam peel and tensile strength.

b. Save test samples, including specinens tested, until notified by
Contracting Oficer relative to their disposal

c. FEach sanple that fails under test shall be shipped i nmedi ately by
express delivery to Contracting Oficer for determ nation of
corrective measures required.

7.6.2 Fi el d Seam Acceptance Criteria:

Seam strength equal to 90 percent of that of parent material. Parent
material shall be tested in accordance with ASTM D 638.

a. Bonded Shear Strength of LLDPE

1. In Shear: Mninum 1.5 pounds per inch per ml thickness as
determ ned by ASTM D 6392 and ASTM D 816, Method B.

2. In Peel: Mninmum 1.2 pounds per inch per ml thickness as
determ ned by ASTM D 6392 and ASTM D 413, Method A

7.6.3 Test Failure

If sanple fails, entire field seamfromwhich it was taken shall be
considered a failure and shall be rejected due to nonconformance with
specification requirements. Conply with follow ng corrective mnmeasures:

a. For nondestructive sanple failure, rerun field weld test using sane
sanple. |If that test passes, Contracting O ficer nmay assume error
was nmade in first test and accept field seam If second test
fails, cap each field seamrepresented by failed sanple and submt
new test Sanpl e made during cappi ng procedure.

b. Destructive Sanple Failure: Rerun field weld test using new sanple
fromsane seam |If that test passes, Contracting Oficer may
assune error was nade in first test and accept field seam |If
second test fails, either cap field seam between two previous
passed seamtest |ocations that include failed seam or take another
sanpl e on each side of failed seam|ocation (10 feet mninun), and
test both. |If both pass, cap field seam between two | ocations. |If
either fails, repeat process of taking sanples for test. Each
field seam shall be bounded by two passed test |ocations prior to
accept ance.

7.7 Vacuum Box Testing of Geomenbrane Wl ds

a. Vacuum box test each of these types of welds: Fillet, extrusion
| ap, and single hot-wedge fusion |ap

b. Testing Procedures: Conforming to ASTM D 5641.

.7.8 H gh Vol tage Spark Testing of Fillet Welds

a. Provide each seamto be tested with copper wires properly enbedded
in seam as shown and with provisions for electrical grounding to
test equi prent .

b. Pass spark tester along | ength of seam containing copper wire.
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3.7.9

h

Presence of a visible spark along tested seam shall be evi dence of
a faulty seam

Mark faulty areas for repair and retesting.

i r Channel Pressure Testing of Doubl e Hot-Wdge Seam

Insert needle with gauge in air space between welds. Punp air into
space to 30 psi and hold for 5 m nutes.

At end of 5 minutes, depressurize seam by placing needle hole in
air space between welds at opposite end of seam and observe gauge.

Seam is acceptable if seam maintains at |east 27 psi during
5-m nute hold and pressure drops within 30 second of
depressuri zati on.

Seamis acceptable if seammaintains a nmininumof 27 psi. |If
pressure drops bel ow 27 psi during test period, or does not drop
during 30-second depressurization period, repair needl e holes and
retest seam by same procedure or vacuum box test along entire

| ength of seam

Vacuum box test entire length of seamif second air pressure test
fails.

I f no bubbles appear in vacuum box, |lower weld will be considered
defective and upper seamis acceptable.

| f bubbl es appear in vacuum box, repair each defective area by
extrusi on wel ding and test again by vacuum box.

As alternative to vacuum box testing, apply soap solution to
exposed seam edge whil e maintaining required air channel test
pressure.

I f bubbl es appear, mark, trimunbonded edge, and extrusion weld
defective areas.

I f no bubbl es appear and test pressure cannot be maintained, |eak
is judged to be in bottomor second seam

If leak is judged to be in bottomseam cap strip I ength of seam
t est ed.

Mark and repair needl e hol es.

3.8 MANUFACTURER S SERVI CES

Provi de authorized representative of geomenbrane manufacturer onsite for

t echni ca

a.

supervi sion and assi stance during the foll ow ng:

Preparation and inspection of surfaces on which geonenbrane is to
be pl aced.

I nspection of geomenbrane prior to installation

Install ati on of geonenbrane.
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d. Placenent of cover over installed geonenbrane.

e. Provide a 5 year warranty agai nst any manufacturer and installation
def ects.

3.9  CLEANUP
3.9.1 Cl ean up work area as Wirk proceeds
Take particular care to ensure that no trash, tools, and other unwanted

material s are trapped beneath geonenbrane and that scraps of geonenbrane
material are renpved from Wrk area prior to conpletion of installation
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3.10 GEOVEMBRANE | NSTALLER S CERTI FI CATI ON OF SUBSURFACE ACCEPTABI LI TY

GEOVEMBRANE | NSTALLER S CERTI FI CATI ON OF ACCEPTABI LI TY

Geonenbr ane installer,

for Project, hereby certify that supporting surfaces are acceptable for
installation of geomenbrane, undersigned having personally inspected
condition of prepared surfaces, inspection of geonenbrane prior to
installation, installation of geonenbrane, and pl acenent of cover materials
over installed geonenbrane. This certification is for areas shown on
Attachment or defined as follows:

Condi tion of supporting surfaces in defined area nmeets or exceeds m ni mum
requirenents for installation of geonenbrane.

Si gned:

(Representative of Geonenbrane Installer)

Oficer of the Firm

Dat e:

Wt ness:

-- End of Section --
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SUPPLY WVEELL PUMPS

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ASME | NTERNATI ONAL ( ASME)

ASME Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form

ASTM | NTERNATI ONAL ( ASTM

ASTM F 593 (2002) Stainless Steel Bolts, Hex Cap
Screws, and Studs

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM E101 (1988) Vertical Turbine Punps - Line Shaft
and Subnersi bl e Types

.2 GENERAL REQUI REMENTS

.2.1 St andard Products

The vertical turbine well punps and associ ated equi prrent shall be the
standard products of a manufacturer regularly engaged in the nmanufacture of
the products and shall essentially duplicate itens that have been in
satisfactory use for at least 5 years prior to bid opening. Equipnent

shal | be supported by a service organization that is, in the opinion of the
Contracting Oficer, reasonably convenient to the site.

. 2.2 Nanepl at es

Each maj or item of equi prent shall have the nmanufacturer's nanme, address,
type or style, nodel, serial nunber, and catal og nunber on a plate secured
to the itemof equiprment. Punps and notor shall also have identica

nanepl ates affixed in a conspi cuous place to the punphouse wall or

di scharge piping. |In addition, the naneplate for the punp shall show the
capacity in gallons per minute at rated head in feet and speed in

revol utions per mnute. Naneplate for each electric notor shall show the
hor sepower, speed in revolutions per mnute, full |oad current, voltage,
frequency, phases, tine rating, maximum anbi ent tenperature, insulation
class code letter, and service factor

.2.3 Verification of Dinensions

The Contractor shall becone famliar with all details of the work, verify
all dinensions in the fields and shall advise the Contracting Oficer of
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any di screpancy before perform ng the work.
1.3 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installation

Detail drawi ngs consisting of a conplete list of equipnment and
materials. Detail draw ngs containing conplete wiring and
schemati c di agrans and any other details required to denonstrate
that the system has been coordinated and will properly function as
a unit. Drawi ngs shall show proposed | ayout and anchorage of
equi pnment and appurtenances, and equi pnent rel ationship to other
parts of the work including clearances for maintenance and
operati on.

SD- 03 Product Data
Vertical Turbine Punping Units; G RE

Manuf acturer's descriptive data and technical literature,
performance charts and curves, catalog cuts, and installation
instructions. Curves shall show head capacity, horsepower denand
and punp perfornmance efficiency over the entire operating range of

t he punp(s).
Spare Parts

Spare parts data for each different itemof material and
equi pnent specified, after approval of the detail draw ngs and not
later than 3 nonths prior to the date of beneficial occupancy.
Data shall include a conplete list of parts and supplies, wth
current unit prices and source of supply, and a list of the parts
recomended by the manufacturer to be replaced after 1 and 3
year (s) of service.

Vertical Turbine Punp System G RE

Proposed di agrams, instructions, and other sheets, prior to
posting. Diagranms shall include details show ng equi pnent
di mensi ons, size, and |ocations of connections and wei ghts of
associ ated equi pnment. Subnit sufficient hydraulic conputations to
substantiate punp selection and denonstrate that the sel ected punp
can neet the project design and operating requirenments as specified.

SD-06 Test Reports
Testing; G
Test reports in booklet formshowing all field tests performed to

adj ust each conponent and all field tests performed to prove
conpliance with the specified performance criteria, upon conpletion
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1

and testing of the installed system Each test report shal
indicate the final position of controls, test data sheets,
performance test logs, certified by a professional Engineer

SD-10 Operation and Mai ntenance Data
Vertical Turbine Punping Units; G

Submit 10 conpl ete copies of operating manual outlining the
st ep-by-step procedures required for systemstartup, operation and
shutdown. The manual shall include the manufacturer's nanme, node
nunber, service manual, parts list, and brief description of al
equi pnment and their basic operating features. Ten conplete copies
of mai ntenance manual |isting routine naintenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting guide. The
manual s shall include sinmplified wiring, |ayout, and contro
di agranms of the systemas installed.

4 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weather, humdity and tenperature variations, dirt and
dust, or other contam nants. Manufacturer shall deliver all spare parts at
one tine with each itemproperly | abeled by part nunber.

PART 2 PRODUCTS

2.

2.

1 PUVP AND DRI VER REQUI REMENTS
1.1 Type of Installation

The work shall include furnishing, installing, and testing |ine shaft and
vertical turbine punping units and their appurtenances of supply well

| ocati ons RSSW 3, RSSW4, RSSW5, and RSSW6. Punps, piping, valves,
fittings, and instrunmentation shall be installed at each supply well

| ocation. Line shaft lubrication shall be water. Supply well punps have
been sized using well information provided by URS, "Draft Report Drilling,
Installation, and Testing of Rio Salado Water Supply Wells RSSW 3 through
RSSW 6", March 10, 2003. Contractor shall obtain the |l atest version from
the USACE and verify punmp selection using data fromthe | atest version
avail able at time of pump installation

1.2 Pump Drivers

Punps shall have the type of drive units indicated

.2 PUVP PERFORNMANCE

Punps shall be capabl e of discharging quantities of water at maxi num punp
speed and total punp head with the m nimum efficiency indicated. The sound
| evel produced by each punp shall not exceed 70 dB when neasured at

di stance of 10 feet.

.3 VERTI CAL TURBI NE PUMP SYSTEM

Li ne shaft vertical turbine punps shall be constructed in accordance with
AWM E101 except as nodified. Punps shall be designed for flanged

di scharge and the punp setting or location of the punp suction shall be as
indicated. A suction bell as determ ned by the punp manufacturer shall be
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provi ded bel ow t he | ower nost bow .
2.3.1 Di scharge Head

D scharge head shall be of the fabricated steel type with a nini mum 60, 000
psi tensile strength. The discharge shall have a working pressure of not

| ess than 275 psi and incorporate a 150 ANSI discharge flange. Conplete

di scharge head shall be hydrostatically tested to a mininumof 412 psi. A
product lubricated stuffing box containing at |east five rings of packing
and one lantern ring shall be provided. Packing shall be conpressed around
shaft by an adjustabl e two-piece gland. Dual bypass tubing shall be

i ncluded for proper packing lubrication and cooling. The discharge head
stuffing box area shall also include a drain which will be piped back to
the wet well. Discharge head to be designed to include |eakless
configuration. Discharge head shall incorporate an integral air separation
chamber, allowing air to be discharged through an air release |line mounted
on top of head. Stuffing box bushing shall be SAE 660 cast iron

The head shaft shall be of the two piece type, 416 stainless steel and
shal |l be turned and ground. The punp nanufacturer shall include a nethod
for adjusting the inpeller running clearance at the top of the head shaft.
Adequat e space shall exist to couple the head shaft and the |line shaft
above the stuffing box. Coupling shall be extra heavy duty Al Sl 416
stainless steel with a mninmumservice factor of 2 to 1.

2.3.1.1 Pump Dri ver

RSSW 3, RSSW 4, and RSSW6 shall be equi pped with constant speed notors.
RSSW 5 shal |l be equi pped with an adjustable frequency drive. Al punp
motors shall be equi pped to accept adjustable frequency drives, whether or
not these drives are required for this project.

a. Vertical Hollow Shaft Mdtors: Mtor(s) for production well punp
shall be of the vertical hollow shaft high thrust design. Mtor
shal | have a TEFC encl osure, 1.15 service factor, and class F
i nsulation. Mdtors shall be wound for the starting configuration
as called out in the technical data sheet. Design punp brake
hor sepower shall not exceed 87% of notor horsepower exclusive of
service factor. Maxi mum punp run out horsepower shall not be
greater than notor rating exclusive of service factor. Mtor shal
be rated for continuous duty and be designed to carry the maxi num
thrust | oad of the punp and will have B10 bearing life of no | ess
than 5 years. Motors shall be inverter duty, rated and tagged for
VFD service, proper anbient tenperature and proper altitude per
not or manuf act urers recomrendat i ons.

b. Mtors shall be squirrel-cage induction notors having
normal -starting-torque and | owstarting-current characteristics,
and shall be of sufficient size so that the nanepl ate horsepower
rating will not be exceeded throughout the entire published punp
characteristic curve. Mdtor bearings shall provide smooth
operations under the conditions encountered for the life of the
motor. Adequate thrust bearing shall be provided in the notor to
carry the weight of all rotating parts plus the hydraulic thrust
and shall be capabl e of withstandi ng upthrust inposed during punp
starting and under variabl e punping head conditions specified.
Mot ors shall be rated 460 volts, 3 phase, 60 Hz and such rating
stanped on the nanepl at e.
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c. Mtor Space Heater: The punp station manufacturer shall provide on
each punp notor a 120 volt, single phase space heater of anple size
to prevent condensation fromoccurring within the notor during
non- operating periods. The space heater shall be de-energi zed when
the motor is running.

2.3.2 Wat er - Lubri cated Col um and Shaft Assenbly

Each section of the discharge columm shall consist of a columm pipe, line
shaft with hardened journal surfaces, bearing spiders with bearings spaced
not nore than 10 feet on centers, and |ine shaft and di scharge col unm pipe
couplings. Line shaft bearings shall be rubber and shall be held in place
by bronze or other noncorrodible netal bearing retainers.

2.3.2.1 Lubri cati on

Lubrication of line shaft punps shall be furnished by the water being
punped.

2.3.3 Pump Bowl Assenbly

Punp bowl assenbly shall include the punp bowl, punp inpeller, and the punp
shaft and bearings and may be of nultistage configuration

2.3.3.1 Punmp Bow s

Bowl s shall be bronze and shall have integrally-cast vanes with snooth
streamnl i ned water passageways. The punp bowls shall be lined with

porcel ain enamel. Suction bow shall contain a bronze bearing permanently
packed wi th nonsol uble grease and fitted with a sand collar to serve as the
bottom bearing of the punp shaft. Casing wearing rings of bronze shall be
installed for punps with encl osed inpellers.

2.3.3.2 | mpel l ers

I nmpel l ers shall be carefully finished with snpboth water passageways and
shall not |oad the prine nover beyond the nanmeplate rating over the entire

performance range of the punp. Inpellers shall be of the enclosed or
sem open type and shall be constructed of bronze. War rings shall be
installed on enclosed inpellers. Inpellers shall be statically and

dynani cal | y bal anced
2.3.3.3 Pump Shafts

Shafts shall be of 416 stainless steel capable of transmitting the required
thrust in either direction and the total torque of the unit.

2.3.3.4 Beari ngs
I nternedi ate bow bearings shall be water |ubricated bronze or fluted
rubber. Top bowl bearings and suction case bearings shall be grease packed
bronze or water-lubricated bronze. Gease in grease-packed bearings shal
be nonwat er-sol ubl e hydraulic type permanently seal ed agai nst | oss.
Gr ease- packed bearings shall be provided with sand caps to prevent
intrusion of abrasive particles.

2.3. 4 Suction Bell and Strainer

Suction bell length shall be reconmended by manufacturer. Suction strainer
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shal | be of the basket type, fabricated from stainless steel
2.4 EQUI PVMENT APPURTENANCES
2.4.1 At tachment s
Al'l necessary bolts, nuts, washers, bolt sleeves, and other types of
attachnents for the installation of the equipnent shall be furnished with
the equi pment. Bolts shall be Type 316 stainless steel and conformto the
requi renents of ASTM F 593 and nuts shall be hexagonal of the sane quality
as the bolts used. Threads shall be clean-cut and shall conformto ASME
Bl. 1.
2.4.2 Pre-Lubrication Tank
Provi de one pre-lubrication tank per punp. Tank shall be a ni ni mum of
55-gallons with base that can be anchored to a concrete pedestal. Tank
shal | be equi pped with a ninimum of the follow ng nozzl es:
a. 3-inch level elenent NPT nozzle on top
b. 2-inch overfl ow NPT nozzle on top.
c. 1l-inch drain NPT nozzle on side at base.
d. 1-inch fill NPT nozzle on side at base

e. 1 1/2-inch pre-lube NPT nozzle on side at base.

Nozzl es shall be oriented as shown on Drawi ngs. Tank shall fit and be
securely anchored to pad as shown on Draw ngs

2.4.3 Shop Pai nting
Al motors, punp casings, and simlar parts of equiprment customarily
finished in the shop shall be given coats of paint filler and enanel, or
ot her acceptable treatnent customary with the nmanufacturer and suitable for
the intended service. Ferrous surfaces obviously not to be painted shal
be given a shop coat of grease or other suitable rust-resistant coating.
2.4.4 Spare Parts

Manuf acturer shall furnish one set of stuffing box packing, lantern ring,
bearing, o-rings and gaskets for each punp.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Gener al
Each punp shall be installed in accordance with the witten instruction of
the manuf acturer and under the direct supervision of the manufacturer's
representative and the inpellers shall be set by the manufacturer's
representative

3.1.2 Supply Well Punp

The supply well punp base shall be designed and fabricated to provide
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proper structural support for all attached equi pment. The base shal
supply sufficient rigidity to withstand the stresses of reasonable and
competent transportation to site, off l|oading, installation, and operation

.2 PAI NTI NG AND FI NI SHI NG

Unl ess ot herwi se specified all exposed ferrous netal not factory finished
shal | be painted as specified in Section 09971 EXTERI OR COATI NG OF

EQUI PMENT. No factory finished equi prent or appurtenances shall be painted
except that danmaged factory finishes shall be retouched in an acceptable
manner wi th paint obtained fromthe manufacturer. Nanmeplates shall not be
covered with paint but shall be cleaned and | egible at conpletion of the
wor K.

.3  TESTING
.3.1 Factory Punmp Test

Factory punp performance test shall be nade in conformance with AWM E101
for the foll ow ng:

a. Running test.
b. Sanple calculation fromtest readings.
c. Shop inspection
d. Hydrostatic test of bow assenbly.
e. Hydrostatic test of discharge head.
. 3.2 Fi el d Equi pnent Test

After installation of the punping units and appurtenances is conplete,
operating tests shall be carried out to assure that the punping
installation operates properly. The Contractor shall nake arrangenents to
have the manufacturer's representatives present when field equi pnent tests
are nmade. Each punping unit shall be given a running field test in the
presence of the Contracting Oficer for a mninumof 2 hours with each
combi nation of electric notor. Each punping unit shall be operated at its
rated capacity or such other point on its head-capacity curve sel ected by
the Contracting Oficer. The Contractor shall provide an accurate and
acceptabl e nethod of neasuring the discharge flow. Each punp notor
assenbly shall be operated for a m ninumof 4 hours at a point of naxinmum
hor sepower indi cated on the punp head-capacity curve or such other point on
the curve selected by the Contracting Oficer. Provide test data on punp
performance and notor perfornmance including power draws at each performance
poi nt .

The Contractor shall conduct a sound |level reading at a di stance no nore
than 1000 feet from each supply well punp. The average noise |eve
measured at 1000 feet shall not exceed 55 dB when neasured on an "A"

wei ght ed sound | evel neter and according to the procedures of the

Envi ronnmental Protection Agency. The results of all field equipnent tests
shall be detailed in the test reports.

Contractor shall coordinate with punp manufacturer and controls progranmer

for proper operation of pre-lubrication system Punmp manufacturer shal
certify operation of system upon conpletion of field testing.
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3.3.2.1 Correct Installation of Appurtenances

Tests shall assure that the units and appurtenances have been installed
correctly, that there is no objectionable heating, vibration, or noise from
any parts, and that all manual and autonmatic controls function properly.

3.3.2.2 Defi ci enci es

If any deficiencies are reveal ed during any tests, such deficiencies shal
be corrected and the tests shall be reconducted.

3.4 MANUFACTURER S FI ELD SERVI CES

The Contractor shall obtain the services of a manufacturer's representative
experienced in the installation, adjustnment, and operation of the equipnent
specified. The representative shall supervise the installing, adjusting,
and testing of the equipnent. Manufacturer's representative shall provide
a mnimum of 6 hours service and testing tine per punp.

3.5 FI ELD TRAI NI NG

Contractor shall conduct a training course for the naintenance and
operating staff. The training period of 8 hours normal working tine shal
start after the systemis functionally conplete but before the fina
acceptance tests. The training shall include all of the itenms contained in
the operating and mai ntenance instructions as well as denonstrations of
routi ne mai ntenance operations. The Contractor shall notify the
Contracting Oficer at |east two weeks prior to such training.

3.6 POSTED | NSTRUCTI ONS

Framed instructions in lamnated plastic, including wiring and contro

di agrans showi ng the conplete layout of the entire system shall be posted
where directed. Condensed operating instructions explaining preventive
mai nt enance procedures, nethods of checking the systemfor nornal safe
operation, and procedures for safely starting and stopping the system shal
be prepared in typed form franed as specified above for the wiring and
control diagrans, and posted beside the diagrams. The franed instructions
shal | be posted before acceptance testing of the systens.

-- BEnd of Section --
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SECTI ON 13405

PROCESS CONTROL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced and are referred to in the text by the basic designation
only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Cl12.1 (1995) Code for Electricity Metering

ASME | NTERNATI ONAL ( ASME)

ASME FM (1971; Sixth Edition) Fluid Meters Their
Theory and Application

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)

| EEE C37.90 (1989; R 1994) Rel ays and Rel ay Systens
Associated with El ectric Power Apparatus

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 100 (1997) | EEE Standard Dictionary of
El ectrical and El ectronic Terns

| EEE Std 142 (1991) | EEE Reconmended Practice for
Groundi ng of Industrial and Commerci al
Power Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA | CS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1997) Industrial Control and Systemns
Control l ers, Contactors, and Overl oad
Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 4 (1997) Industrial Control and Systens
Term nal Bl ocks

NEMA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code
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NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST SP 250 (1995) Calibration Service Users Cuide
UNDERWRI TERS LABORATORI ES (UL)

UL 508 (1999) Industrial Control Equi pnent

UL 1059 (1993; 3rd Edition) Term nal Bl ocks

.2 CONTROL SYSTEM DESCRI PTI ON

The process instrunentation and control systemshall be used to nonitor and
control the operation of process equi pnent as specified and in accordance
with the sequence of control and control schematics shown on the Draw ngs
The control systemshall provide for operator interaction, overall contro
system supervi si on, and process equi pnent control and monitoring. The
Contractor shall provide hardware configured and sized to support expansion
as specified and shown on the Draw ngs

2.1 Control System General Requirenents

The control systemshall consist of field instrunentation and new panel s
that provide local control of punps for supply wells 3, 4, 5, and 6. The
new panels shall facilitate renpote control of the punps fromthe existing
control system As part of this project, the control system supplier shal
modi fy existing applications software and existing control system
conponents provided under previous projects. The existing control system
will be Allen Bradley Controll ogix platform

Each new control panel shall facilitate renote control of its well punp
fromits associated existing reservoir site. Each well punp shall also be
moni tored and controlled fromthe existing NE 7th Avenue Reservoir naster
site. Many associ ated conponents have been installed in previous projects.

Such conponents include reservoir control panels and Renpte Tel enetry
Units (RTUs), as well as a radi o communicati on subsystem As part of
previous projects, application software has al so been devel oped to nonitor
and control the punps for wells 3, 4, 5, and 6

As part of this project, each of the four new well punp control panels
shall interface with the existing reservoir control panels using relays
suitabl e for |ong-di stance signal transni ssion

Each new control panel shall include conponents and relay | ogic necessary
to control a pre-lubrication sequence for its respective well pump. Prior
to the start of the well punp, the sequence supplies water to lubricate the
punp shaft. |If a fail of the pre-lubrication sequence is sensed, disable
the well punp until rmanually reset.

Applications software devel oped in previous projects to nonitor and contro
each well punp shall be nodified as necessary to nmeet the functiona
requirenents as found in the WBMR Phase Contract Docunents, and that are
al so shown on the Drawi ngs. The control system supplier shall furnish all
equi pnent, both hardware and software, required to re-configure the

exi sting applications software.

In particular, provide new applications software to nonitor and contro

Vell Punp 5. This well punp can supply water to either the NE 7th Ave or
the Central Avenue reservoir. Provide applications software for severa
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nmodes of automatic operation. In Auto Modde 1, Well Punp 5 supplies the
Central Avenue Reservoir and replaces Wll Punp 2 when it is
out-of-service. Well Punp 5 is manually assigned by the operator to
replace Wll Punp 2. In this node, the speed of the punp drive is adjusted
to maintain constant reservoir |evel using proportional and integra

f eedback control

In Auto Mode 2, as with Auto Mode 1, Well Punp 5 supplies the Centra
Avenue Reservoir and replaces Well Punp 2 when it is out-of-service. Wl
Punp 5 is manual ly assigned by the operator to replace Well Punp 2. In
this node, the speed of the punp drive is adjusted to maintain the
reservoir level within a nornal operating band. As level rises, the punp
speed increases in |inear proportion to |evel

In Auto Mbde 3, as with Auto Modes 1 and 2, Well Punp 5 supplies the
Central Avenue Reservoir. This node is appropriate when demand is high at
the Central Avenue Reservoir. |In this Mdde, Well Punp 2 is the Lead punp
and Well Punp 5 is the Lag Punp. The speed of Well Punp 2 is adjusted to
mai ntain reservoir level within a normal operating band. |f level falls
bel ow t he normal operating band, then Wel|l Punp 5 starts and its speed is
adjusted in concert in Well Punp 2.

In Auto Mode 4, Well Punp 5 supplies the NE 7th Avenue Reservoir. |In this
node, the punp operates at constant speed. The punp starts on a falling
| evel and stops on a higher rising |evel.

As part of this project, in near real time, the Contractor shall fully test
the renpote nonitoring and control of each well punp fromits associated
reservoir and also fromthe nmaster site reservoir; i.e., the NE 7th Avenue
Reservoir. The basis of testing shall be the functional requirenents that
are found in the WSBMR Phase Contract Docunents, and that are al so included
her ei n.

The Contractor shall obtain a conplete set of as-built docunentation of the
exi sting control system Such as-built documentation will facilitate the
Contractor in connecting the new panels to the existing control system and
will assist the Contractor in performng the test activities described
above.

. 2.2 Control System Operation

The control system provi ded under this specification is an anal og system

It shall interface with an existing control systemthat includes

| ong-di stance signal transm ssion relays and programmbl e logic controllers
at the reservoir sites. At the NE 7th Ave Reservoir naster site, the

exi sting control system al so provides supervisory control of operationa
sequences for well punps and panels provided under this Contract.

I nstrunments and process equi pnent provi ded under this Contract shal
interface with the existing control systemData input to the existing
control systemshall be obtained by instruments and process equi pnent
provided as part of this Contract. All required setpoints, settings, alarm
limts, and sequences of operation shall be as per the database/ settings
tabl es or sequences of operation shown on the WSMR Phase Draw ngs, as well
as these Contract Drawi ngs. During startup, the Contractor shall nodify
the above paranmeters as necessary for proper operation. The Contractor
shal | test the sequence of operations described above in near-real tine
usi ng real process vari ables.

.2.3 Interface with Existing Control System Points
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The Contractor shall interface Contractor-furni shed conponents with the
existing Input/Qutput (1/0O points of the existing control system The
existing 1/O points are listed in the I1/O Summary Tabl e shown on the

Drawi ngs. Such Contractor-furni shed conponents include field instrunents,
status lights, selector switches, control panels, punp Mtor Control
Centers (MCCs) and punp Adjustable Frequency Drives (AFDs). Each existing
anal og output (AO, analog input (Al), digital output (DO and digital
input (D) represents a "point" that the Contractor shall interface with
Contractor-furni shed conponents. The Contractor shall also verify the
existing 1/O by review ng as-built docunentation of previous projects.

Several additional 1/O points may be required to neet the functional

requi renents, even though these |/0O points have not been specified in
previous projects. The Contractor shall provide these additional 1/0O
points. The Contractor may use spare points furnished under previous
projects. |If spare points are not avail able, the Contractor shall provide
the required I/O nodul es. The Contractor shall provide all additional
required internal panel wring.

.2.4 Synbol s, Definitions, and Abbreviations

Synbol s, definitions, and engi neering unit abbreviations shall conformto
| EEE Std 100, as applicable.

.3 ENVI RONVENTAL CONDI TI ONS
Capacity and design of the air noving equi pment and accessories shall be
suitable for 24-hour full |oad service and shall neet the foll ow ng

criteria.

a. Location

Latitude 33. 43.
Longi t ude 112. 02.
Al titude (above MSL) 1106 ft.
Sei sm ¢ paraneters 1.

b. Heating Degree Days 488.

c. Wnter Design Tenperatures

Qutside Air (Ventilation) 108 (99%.

Qutside Air (Heat Loss) 107 (97.5%.

Inside Air Tenperature 75 degrees F.
d. Cooling Degree Days 34,521.

e. Sumer Design Tenperatures

Qutside Air (Ventilation) 108 DB (1% .
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Qutside Air (Ventilation) 70 MCVB (19 .

Qutside Air (Heat M ninum 31 DB (2.5%.

Qutside Air (Heat M ni num 34 (2.5%.

Inside Air Tenperature 70 degrees F.
f. Contami nants: dust.

.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Installation; G RE
Wring; G RE

Detail Drawi ngs containing conplete piping, wiring, schematic,
flow diagrans and any other details required to denonstrate that
t he system has been coordinated and will properly function as a
unit. Piping and Instrunmentation (P& D) Draw ngs (prepared using
i ndustry recogni zed device synbols, clearly defined and descri bi ng
pi pi ng designations to define the service and naterials of
i ndi vi dual pipe segnents and instrument tags enploying |nstrunent
Soci ety of Anerica suggested identifiers).

Drawi ngs shall include, as appropriate: product specific catal og
cuts; a drawing index; a list of synbols; a series of Draw ngs for
each control system using abbreviations, synbols, nomenclature and
identifiers as shown; valve schedul es.

SD- 03 Product Data
Instrunmentation and Control System G RE

Manuf acturer's descriptive and technical literature, performance
charts and installation instructions. Product specific catal og
cuts shall be in booklet form indexed to the unique identifiers,
and shall consist of data sheets that docunment conpliance with the
specification. Were nultiple conponents are shown on a catal og
cut, the application specific conponent shall be marked.

Meters and Sensors; G RE

Manuf acturer's descriptive and technical literature, catal og
cuts, performance charts and installation instructions.

Trai ning Manual ; G RE
Instruction manual within 180 days of Notice to Proceed.

Performance Verification Test (PVT); G RE
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1

The performance verification test procedure; it shall refer to
the actions and expected results to denpnstrate that the control
system perfornms in accordance with the sequence of control. A list
of the equi pnent to be used during the testing shall be included.
The list shall also include manufacturer's nane, nodel nunber,
equi pnent function, the date of the |latest calibration and the
results of the latest calibration
Factory Test Procedure; G RE

Docunent ati on contai ning factory test nethods and procedures.

SD- 06 Test Reports
Factory Test Report; G RE
Testing, Adjusting and Comm ssioning; G RE
Performance Verification Test(PVT); G RE
Endurance Test; G RE
Test results in report formt.
SD-07 Certificates
Sensor and Control Wring; G RE
Certified test results for surge protection

Testing of Gound Rods; G RE

Certification stating that the test was perforned in accordance
with | EEE Std 142.

SD-10 Operation and Mai ntenance Data
Instrumentation and Control System G RE

Si x conpl ete copies of operating instructions outlining the
step-by-step procedures required for system startup, operation and

shutdown. The instructions shall include |layout, wring and
control diagranms of the systemas installed. The instructions
shal |l include the manufacturer's name, nodel nunber, service

manual , parts list and a brief description of all equi prent and
their basic operating features.

Si x conpl ete copies of mmintenance instructions listing routine
mai nt enance procedures, possible breakdowns and repairs and trouble
shoot i ng gui des.

5 EQUI PMENT REQUI REMENTS
5.1 Materi al s and Equi prent

Mat eri al s and equi prent shall be standard unnodified products of a

manuf acturer regularly engaged in the manufacturing of such products.
Units of the sane type of equipnent shall be products of a single

manuf acturer. Itens of the same type and purpose shall be identical and
supplied by the same manufacturer, unless replaced by a new version
approved by the Governnent.
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5.2 Nanepl at es

Each maj or conponent of equi prent shall have the manufacturer's name and
address, and the nodel and serial number in a conspicuous place. Lam nated
pl asti ¢ nanepl ates shall be provided for equi pnent devices and panel s

furni shed. Each naneplate shall identify the device, such as punp "P-1" or
val ve "VLV-402". Labels shall be coordinated with the schedul es and the
process and instrunmentation Drawi ngs. Lami nated plastic shall be 1/8 inch
thick, white with black center core. Naneplates shall be a mninmmof 1 by
3 inches with mnimum 1/4 inch high engraved bl ock lettering. Naneplates
for devices smaller than 1 by 3 inches shall be attached by a nonferrous
metal chain. Al other nameplates shall be attached to the device.

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

Equi pnent | ocated outdoors, not provided with climte controlled encl osure,
shal | be capabl e of operating in the anbient tenperature range indicated in
par agr aph ENVI RONVENTAL CONDI TI ONS, unl ess ot herwi se specified. Electrica
equi prrent will conformto Section 16050 BASI C ELECTRI CAL MATERI ALS AND
METHODS. Equi pnent and wiring nust be in accordance with NFPA 70, with
proper consideration given to environnental conditions such as npisture,
dirt, corrosive agents, and hazardous area classification

.2 MONI TORI NG AND CONTROL PARAMETERS

The control system shall be conplete including Meters and Sensors, field
preanplifiers, signal conditioners, offset and span adjustnents,
anplifiers, transducers, transnitters, control devices, engineering units
conversions and algorithns for the applications; and shall maintain the
speci fied end-to-end process control |oop accuracy from sensor to display
and final control element. Control equipment shall be powered by a 120
vAc, single phase, 60 Hz power source, with local transforners included as
needed for signal transm ssion and subsystem operation. Connecting
conductors shall be suitable for installed service. Enclosures shall be
rated for NEMA 4X

.2.1 Transni tter

Unl ess indicated otherw se, each sensor shall be provided with a
transmtter, selected to match the sensor. Except where specifically

i ndi cated otherwi se on the Drawi ngs, the transmtter shall be provided with
a four digit or anal og visual display of the neasured paraneter and shal
provide a 4 to 20 mAdc output signal proportional to the |evel of the
measur ed parameter. Accuracy shall be plus or mnus 1 percent of ful

scal e reading with output error not exceeding plus or mnus 0.5 percent of
full scale. Transmitter shall be |ocated where indicated, nounted
integrally with the sensor, pipe nounted, wall nounted or installed in the
control panel. The distance between the sensor and transmitter shall not
exceed the manufacturer's recommendation. Field preanplifiers and signa
conditioners shall be included when necessary to maintain the accuracy from
sensor to the programmabl e | ogic controller or recorder

. 2.2 Li qui d Service

Sensors and neters in liquid service shall be rated for continuous duty
service at fluid approach velocities from2.5 ft/s to 10 ft/s with
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correspondi ngly higher constriction velocities over a fluid tenperature
range from 32 degrees F to 105 degrees F at pressures up to 150 psi gage.

. 2.3 FIl ow Measuring Devi ces
.2.3.1 Magneti ¢ Fl ownet er

Magnetic fl owneter shall be non-intrusive and shall neasure fluid flow
through the use of a self generated magnetic field. The magnetic flow

el ement shall be encapsulated in type 300 stainless steel. Floweter shal
be capabl e of measuring clean or dirty flow up to a maxi num flow velocity
of 10 fps. The netering tube shall be constructed of 316 stainless steel
The nmaxi mum pressure drop across the neter and appurtenances shall be 5 ps
at the maxi mum fl ow rate.

.2.4 Level Instrunentation

Pressure taps shall incorporate appropriate snubbers. Relays and housing
shall be intrinsically safe or explosion proof as required by the NFPA
hazard rating for conpatibility with the contents of the tank or sunp.

.2.4.1 Conduct ance El ectrode Swi tch(es)

Conduct ance el ectrodes for use in liquid systens shall consist of

el ectrode(s), el ectrode holder, relays, relay enclosure, and cabling.

El ectrode hol der shall be 316 stainless steel of nounting type suitable for
the application. Electrodes shall be rod type constructed of 316 stainless
steel, unless otherwi se noted. Length shall be as required for the noted
setpoints. Provide quantity of electrodes as required to nonitor the noted
setpoints. In addition, provide a grounding electrode. Relays shall be
solid state and housed in a NEMA 7, expl osion-proof enclosure. For each
noted setpoint, provide at |east one set of SPDT contacts. For each
rod-type el ectrode, provide a PVC sheath and a spacer. Provide all
required interconnecting cabl e.

.2.4.2 Subrer si bl e Hydrostatic Level Sensor

The sensor shall be subnersible and shall provide continuous | eve

measur enent of liquid by sensing hydrostatic head. The sensor shal

include the sensor itself, interconnecting cable, a sensor term nation

encl osure and ancillaries. Zero reference value and process range shall be
as noted. Accuracy shall be at least 0.1 percent of full scale. Long term
stability shall typically be plus or minus 0.1 percent full scale / year
Qperating tenperature range shall be between mnus 4 degrees F and plus 140
degrees F. The sensor shall be protected agai nst overpressure up to 4

ti mes working pressure. Sensor shall include silicon sensing el erent and
titaniumor 316 stainless steel pressure nodul e assenbly. Provide

i nterconnecting cable of required length with integral vent tube. Sensor
term nation encl osure shall be rated NEMA 4X, and shall include a desiccant
nmodul e and micro filter. Provide a 2-inch pipe mounting kit.

.2.5 Pressure Instrunentation
Pressure taps shall incorporate appropriate snubbers.
.2.5.1 Pressure Gauges

Sensi ng el emrent of the pressure gauge shall be Bourdon tube. Pressure
gauge accuracy shall be plus or mnus 0.50 percent of full scale. Scale
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range shall be as noted. Dial dianeter shall be 4-1/2-inch. Gauge front
shall be liquid-filled with glycerin. Case material shall be black
phenolic plastic with a phosphor-bronze el enent. Provide gauge with a brass
pul sation danpener. Socket shall be brass. Case type shall be solid
front. Process connection shall be I ower stemmounting with a % inch NPT

t hr eaded connecti on.

.3 PROGRAMVABLE LOG C CONTROLLER ( PLC)
.3.1 PLC CGeneral Requirenents

PLCs shall not be provided for this project. The Contractor shall provide
PLC parts and shall nodify the existing PLC hardware as necessary to
facilitate connection of all conponents provided under this Contract with
the existing control system The Contractor shall furnish all tools
required for these nodifications. |If required, provide any additional 1/0
nmodul es.

.4 PLC SOFTWARE

The PLC operating system software and applications software have been

devel oped as part of the previous project. As part of this project, the
Contractor shall nodify the existing PLC and Operator Interface Unit
applications software as required to neet the functional requirenents. The
Contractor shall obtain as-built docunentation of the control systemto
facilitate this effort. As a mininum the Contractor shall furnish a

Port abl e Tester/Wrkstati on and Conmuni cati on and Programm ng Device to
facilitate these programi ng nodifications.

Portabl e Tester/Wrkstation: A portable tester/workstation shall be

provi ded and shall be connectable to any PLC. The portable
tester/workstation shall consist of a portable conmputer with a nomi nal 10
inch active color matrix liquid crystal display, capable of displaying up
to 256 colors at a mininmumresol ution of 640 x 480 pixels, 64 bit

m croprocessor operating at a m nimumof 200 MHz. The portable
tester/workstation shall have, as a minimum 8 GB hard drive, 32 negabytes
of menory, integral pointing device, serial and parallel ports, color VGA
video port for an external color nonitor, 3.5 inch floppy disk drive,
modem PCMCI A type 3 slot, rechargeable battery, battery charger and a
compati bl e network adapter. The portable tester/workstation shall be
provided with the proper cables, connectors, adapters and software required
to connect to and be conpatible with the PLCs. Connection nmay be nade
directly to the PLCs or to the communi cati ons network. The tester/work
station shall be capable of performing all workstation functions contingent
on proper password | evel

Conmuni cati on and Programm ng Device: A hand-held comuni cation and
programm ng device shall be provided. The communication and progranmm ng
device shall connect to the PLC directly for readout of variabl es,
override, control, servicing, troubleshooting and adjustnent of contro
paraneters. The device shall be provided with all necessary cabl es,
connectors and adapters to allow connection to the PLC. The devi ce shal
comruni cate in English | anguage for inquiry, reporting and progranmm ng
pur poses.

4.1 Control Sequences and Control Loops

Exi sting specific functions, which have been configured in a previous
project, are noted in the control sequence table that is included as a
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Drawi ng. The Contractor shall verify these functions by review ng as-built
docunentation. As dictated by actual field conditions encountered during
startup, the Contractor shall nodify the existing specific functions as
required.

2.4.2 Resi dent Application Software

The Contractor shall nodify existing resident applications PLC prograns to
achi eve the sequences of operation, paraneters, constraints, and interlocks
necessary to provide control of the process systens connected to the
control system Test all existing and nodified PLC software in real tine
usi ng real process vari abl es.

2.5 SUPERVI SORY CONTROL AND DATA ACQUI SI TI ON SYSTEM ( SCADA) COVPUTER SYSTEM
2.5.1 SCADA Ceneral Requirenents

The existing control systemincludes a SCADA portion that allows operations
staff to nonitor and provide supervisory control of all well and reservoir
sites froma master site. The master site is the NE 7th Ave reservoir.

The existing control system al so includes a devel opnent version of SCADA
server software. It is assumed that the Contractor will be all owed use of
this devel opment software. |f necessary, re-configure existing conputer
graphi c screens to achieve the desired control sequences. Test all

exi sting and nodi fi ed SCADA graphics in real tinme using real process
variables. |In addition and as necessary, nodify additional SCADA outputs
such as trend di splays and reports.

The Contractor may elect to re-configure the existing conputer graphic
screens offline using the Contractor's own conputers. Such conputers shal
have video drives simlar to the runtinme nachines. This is to prevent
scal ability problens.

An auto-di al er has been provided as part of the previous project. Mdify
its software as necessary to automatically dial critical alarms to severa
phone nunbers assigned by the Omer. Configure tel ephone nunbers to be
called and their order of calling.

2.6 CONTROL PANELS
2.6.1 Conponent s
2.6.1.1 Encl osures

The encl osure for each control panel shall conformto the requirenments of
NEMA 250 for the types specified. Finish color shall be the manufacturer's
standard, unless otherw se indicated. Damaged surfaces shall be repaired
and refinished using original type finish. Enclosures for installation in
mechani cal equi pnent roons shall be Type 4; those for installation in
clean, dry indoor occupi ed space may be Type 1; other |ocations shall be as
ot herwi se specified or shown. Enclosures for equi pnent installed outdoors
shall be Type 4 or as shown. Enclosures for installation in a corrosive
environment shall be Type 4X and shall be constructed of stainless steel

Pai nted steel shall not be allowed for use in a corrosive environnent.

Encl osure shall be provided with a single, continuously hinged exterior
door with print pocket, 3-point |atching nmechanismand key | ock and a
single, continuously hinged interior door.

2.6.1.2 St andard I ndi cator Light
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Indicator lights shall conmply with NEMA ICS 1, NEMA ICS 2 and UL 508

Li ghts shall be heavy duty, round and shall nount in a 0.875 inch mounting
hole. Lights shall be NEMA 4X, watertight and corrosion-resistant, unless
otherwi se noted. Indicator lights shall be LED type and shall operate at
120 vAc or 24 vDc. Long life bulbs shall be used. |Indicator |ight shal
be provided with a | egend plate | abel ed as shown on the Drawi ngs. Lens
color shall be as indicated on the Drawings. Lights shall be push to test

(l'amp) type.
.6.1.3 Sel ector Switches

Sel ector switches shall conmply with NEMA ICS 1, NEMA ICS 2 and UL 508
Sel ector switches shall be heavy duty, round and shall nmount in a 0.875 inch
mounti ng hole. Selector switches shall be NEMA 4X, watertight and
corrosion-resistant, unless otherw se noted. The nunber of positions shal
be as indicated on the Drawings. Switches shall be non-illum nated.
Switches shall be rated for 600 volts, 10 anperes continuous. Sel ector
switches shall be provided with a | egend plate | abel ed as shown on the
Drawi ngs. Where indicated or required, dual auxiliary contacts shall be
provided for the automatic position to provide position sensing at the
central station or workstation. Auxiliary contacts shall be rated for 120
VAc, 1A as a minimum \here indicated on the Draw ngs, switches shall be
key operated. All keys shall be identical

.6.1. 4 Push Buttons

Push buttons shall conply with NEMA ICS 1, NEMA ICS 2 and UL 508. Push
buttons shall be heavy duty, round and shall rnmount in a 0.875 inch nounting
hol e. Push buttons shall be NEMA 4X, watertight and corrosion-resistant,
unl ess otherwi se noted. The nunber and type of contacts shall be as

i ndi cated on the Drawi ngs or required by the Sequence of Control. Push
buttons shall be rated for 600 volts, 10 amperes continuous. Push buttons
shall be provided with a | egend plate | abel ed as shown on the Draw ngs

.6.1.5 Rel ays

Rel ays shall conply with | EEE C37.90. Relays shall be as required by the
Sequence of Operations. Relay coil shall be 120 vAc and shall be provided
wi th mat chi ng nounting socket. Power consunption shall not be greater than
3 watts.

.6.1.6 Rel ays, Long Di stance Signal Transm ssion

Rel ays suitable for |ong-distance signal transm ssion shall be solid state
and shall be liquid epoxy-filled. Input to output isolation shall be 4000
volts minimum Turn-on and turn-off times shall be % cycle maxi mum

Rel ays shall have zero voltage turn-on with an allowabl e signal voltage of
32 volts DC. Signal pick-up and drop-out voltages shall be 3 Vdc and 1
Vdc, respectively. Nom nal signal input resistance shall be 1000 ohns.

Rel ays shall be able to withstand a 1-cycle surge of 110 amps. Contact
ratings shall be 10 anmps at 120-volts AC

.6.1.7 Signal Isolators
Each isolator shall provide three-way isolation of a 4-20 mA DC i nput
signal, the 4-20 mA DC out put signal, and the external power supply.

I nclude an isol ator-munting bracket. Provide three-way isolation for
common node vol tages up to 250 Vac or 354V DC of ground on a conti nuous
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basis. Unit shall be able to withstand 1500 Vac dielectric strength test

for 60 seconds w thout breakdown. Accuracy shall be plus or mnus 0.1

percent of output span. Unit shall be capable of operating over a

tenperature range of mnus 13 degrees F to plus 185 degrees F. |nput

i npedance shall be 75 ohnms. Qutput shall drive |oads of at |east 650 ohns.
Power shall be 120 Vac.

.6.1.8 Digital Indicators

Each digital indicator shall provide a 4-digit LED display of an anal og
signal. Unit shall be front panel nounted and rated NEMA 4X. |ndicator
shal | operate over a tenperature range of zero to 65 degrees Centigrade
Accuracy shall be 0.05 percent of calibrated span with a display update
rate of less than 5 seconds. Process input shall be field selectable
bet ween plus or minus 20 mA DC and plus or mnus 10 V DC. Decimal point
shal |l be configurable up to 3 decimal places. LED digits shall be

nom nal ly 1/2-inch high. Input inpedance for the current range shal

nonmi nal ly be 50 ohns.

.6.1.9 Term nal Bl ocks

Term nal bl ocks shall conply with NEMA ICS 4 and UL 1059. Termi nal bl ocks
for conductors exiting control panels shall be two-way type with double
termnals, one for internal wiring connections and the other for externa
Wi ring connections. Terninal blocks shall be nade of bakelite or other
suitable insulating material with full deep barriers between each pair of
termnals. Aterminal identification strip shall formpart of the term na
bl ock and each term nal shall be identified by a nunber in accordance with
the nunbering scheme on the approved wiring diagrans.

.6.1.10 Al ar m Hor ns

Al arm horns shall be provi ded where indicated on the Drawi ngs. Horns shal
be vibrating type and shall conply with UL 508. Horns shall provide 100 dB
at 10 feet. Exterior nounted horns shall be weather proof by design or
shall be nobunted in a weather proof enclosure that does not reduce the

ef fectiveness of the horn

.6.2 Panel Assenbly

Control panels shall be factory assenbl ed and shipped to the jobsite as a
single unit. Panels shall be fabricated as indicated and devices shall be
mount ed as shown or required. Each panel shall be fabricated as a
bottomentry connection point for control systemelectrical power, contro
systemw ring and radi o transm ssion cabl e.

.6.3 El ectrical Requirenents

Each panel shall be powered by a dedicated 120 volts AC sized as
recomended by the equi prent manufacturer, and a di sconnect switch | ocated
i nside the panel. Wring shall term nate inside the panel on termna

bl ocks. Electrical work shall be as specified in Section 16050 BASIC
ELECTRI CAL MATERI ALS AND METHODS and as shown on the Draw ngs

.6.4 Groundi ng
Control panel enclosures shall be equipped with a solid copper ground bus

or equivalent. The ground bus shall be securely anchored to the encl osure
so as to effectively ground the entire structure. Canp-type termnals
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sized | arge enough to carry the nmaxi num expected current shall be provided
on the ground bus for grounding cables. Were a definite circuit ground is
required, a single wire not |less than #10 AWs shall run independently to
the panel ground bus and shall be fastened to the ground bus with a bolted
term nal lug. Cases of instruments, relays and other devices shall be

ef fectively grounded through the encl osures steel structure unless
otherwi se indicated. |Insulated wiring having a continuous rated current of
not less than the circuit fuse rating shall be used for grounding.
Grounding term nals of power receptacles shall be solidly grounded to the
panel encl osure.

.6.5 Conveni ence CQutl et

A 120 volt ace, 20 anp, ground fault interruption (GFl) type duplex
conveni ence outlet shall be provided inside the panel. The outlet circuit
shal |l be separate fromthe panel power circuit.

.6.6 Panel Interior Light

Each control panel shall be provided with a 40 watt fluorescent light. The
light shall be operated by a manual on-off switch nmounted on the interior
door of the enclosure. The light shall be powered by the same circuit as
the conveni ence outl et.

.6.7 Heat i ng System

Were indicated, control panel (s) shall be provided with a thernostatically
controlled electric heater capable of maintaining an encl osure tenperature
of 40 degrees F when continuously exposed to an ambi ent tenperature of 20
degrees F.

.7 DATA COVMUNI CATI ON REQUI REMENTS

Control system data communi cations shall support the specified functions
and control system configuration shown on the Draw ngs

. 8 FACTORY TEST

The control systemshall be tested at the factory prior to shipnent.
Certification of a conprehensive Y2K conpliance testing programis
required. Witten notification of planned testing shall be given to the
CGovernment at |east 21 days prior to testing, and in no case shall notice
be given until after the Contractor has received witten Governnent
approval of the test procedures.

At the factory, test each well control panel. Sinmulate all signa
interfaces with existing panels that are part of the existing contro
system

.8.1 Factory Test Setup

The Contractor shall assenble and integrate the factory test setup as
specified to prove that perfornmance of the systemsatisfies al

requirenents of this project, including system conmunications requirenents,
in accordance with the approved test procedures. The factory test shal
take place during regular daytime worki ng hours on weekdays. Equi pnent
used shall be the sane equipnent that is to be delivered to the site. The
factory test setup shall include the foll ow ng:
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Factory Test

control panel not |less than two control panels: at |east
one of each type used in the system plus
at | east one per DTS type

test set one of each type
portable tester one of each type
conmuni cations circuits one of each type and speed to be utilized

in the proposed system i ncludi ng bridges,
nodens, encoder/decoders, transceivers and
repeaters.

surge protection equi pnent for power, comunications, 1/0O functions
and networks

I/ O functions sufficient to denonstrate the I/0
capability and system nornal operation

sof t war e software required for proper operation of
t he proposed systemincludi ng application
prograns and sequences of operation

2.8.2 Factory Test Procedure

Test procedures shall define the tests required to ensure that the system
meets technical, operational, and performance requirements. The test
procedures shall define |location of tests, milestones for the tests, and
identify simulation prograns, equipnent, personnel, facilities, and
supplies required. The test procedures shall provide for testing all
control system capabilities and functions specified and shown. The
procedures shall cover actual equiprment and sequences to be used by the
Contractor for the specified project and shall consist of detailed
instructions for test setup, execution, and eval uation of test results.
The test reports shall docunent results of the tests. Reports shall be
delivered to the Government within 7 days after conpletion of each test.
Surge testing need not be conducted if the Contractor can provide
accept abl e document ed proof that such testing has been satisfactorily
demonstrated to the Government with identical surge protection applied
The procedures shall include the foll ow ng:

Test Procedure

equi prent bl ock di agram

har dware and software descriptions

commands oper at or conmands

I/ O functions test database points with failure nodes
passwor ds required for each operator access |eve
each type of digital and description

anal og point in the test

dat abase
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Test Procedure

test equi prent list
surge protection circuit diagrams
i nputs required (I/0O point for each application program

val ues and status) and
correspondi ng expected results
of each set of input val ues

default val ues for the application programinputs not
i mpl enented or provided for in the contract
docunents for the application prograns to
be tested.

2.8.3 Factory Test Report

Original copies of data produced during the factory test, including results
of each denonstration procedure, shall be delivered to the Governnent at
the conclusion of the test, prior to Government approval of the factory
test. The report shall be arranged so that commands, responses, and data
acquired are correlated to allow | ogical interpretation of the data.

PART 3 EXECUTI ON
3.1 EQUI PMENT | NSTALLATI ON REQUI REMENTS
3.1.1 Install ati on

The Contractor shall install system conponents and appurtenances in
accordance with the manufacturer's instructions and shall provi de necessary
i nterconnections, services, and adjustnents required for a conplete and
operabl e system Instrunentation and commruni cati on equi pment and cabl e
groundi ng shall be installed as necessary to preclude ground | oops, noi se,
and surges from adversely affecting systemoperation. The Contractor shal
adj ust or replace devices not confornming to the required accuracies.
Factory seal ed devices shall be replaced (rather than adjusted). Wring in
exposed areas, including |ow voltage wiring, shall be installed in nmetallic
raceways or EMI conduit as specified in Section 16110 RACEWAYS. Wring in
air plenumareas installed without conduit shall be plenumrated per NFPA 70.

3.1.1.1 | sol ati on, Penetrations of Buildings and C earance from Equi prent

Dielectric isolation shall be provided where dissimlar nmetals are used for
connection and support. Penetrations through and mounting holes in the
buil ding exteriors shall be nade watertight. Holes in concrete, brick,
steel and wood walls shall be drilled or core drilled with proper

equi pnent; conduits installed through openings shall be sealed with

mat eri al s which are conpatible with existing materials. Openings shall be
sealed with materials which meet the requirenments of NFPA 70. Installation
shal | provide clearance for control-system nmai ntenance. Control system
installation shall not interfere with the cl earance requirenents for
mechani cal and el ectrical system nai ntenance.

3.1.1.2 Devi ce Mounting

Devi ces shall be installed in accordance with manufacturers
recomendat i ons and as shown. Control devices to be installed in piping

SECTI ON 13405 Page 17



Ri o Sal ado, Phoeni x, Phase 1B/ 2 W3B0012

shal | be provided with required gaskets, flanges, thernmal conpounds,

i nsulation, piping, fittings, and nmanual val ves for shutoff, equalization,

purging, and calibration. Any deviations shall be docunmented by the

Contractor and submtted to the Governnent for approval prior to mounting.
Damaged i nsul ati on shall be replaced or repaired after devices are

installed to match existing work. Danmaged gal vani zed surfaces shall be

repaired by touching up with zinc paint.

3.1.2 Sequences of Qperation

The Contractor shall study the operation and sequence of equi pnent
controls, as a part of the conditions report, and note any deviations from
the descri bed sequences of operation. The sequence of operations are

provi ded by the existing control systemas shown on the Drawi ngs. The
Contractor shall verify these sequence of operations by review ng as-built
docunent ati on of the existing control system The Contractor shall make
necessary adjustments to nake the equi pnrent operate in an optinum manner
and shall fully docunment changes nade.

3.2 | NSTALLATI ON OF EQUI PMENT
The Contractor shall install equipnment as specified, as shown and as
required in the manufacturer's instructions for a conmplete and fully
operational control system

3.2.1 Control Panels
Control panels shall be located as indicated on the Drawi ngs. Devices
|l ocated in the control panels shall be as shown on the Draw ngs or as
needed to provide the indicated control sequences.

3.2.2 FIl ow Measuring Device
Fluid flow instruments shall be installed in accordance with ASME FM
unl ess otherw se indicated in the specification. The m ni mum strai ght
unobstructed piping for the flowreter installation shall be 10.0 pipe
di aneters upstream and 5.0 pipe di aneters downstream Meters for gases and
vapors shall be installed in vertical piping, and neters for |iquids shal
be installed in horizontal piping, unless otherw se recommended by the
manuf acturer or indicated in the specifications.

3.2.2.1 El ectromagnetic fl owreters

El ectromagnetic flowreters shall be installed in accordance with the
manuf acturer's published instructions.

3.2.3 Level Instrunents
3.2.3.1 Conduct ance El ectrodes

Switches shall be installed in accordance with manufacturer's published
instructions. For multiple electrodes, provide spacers to enhance support.

3.2.3.2 Subrer si bl e Hydrostatic Level Sensor

Subnersi bl e hydrostatic | evel sensors shall be installed in accordance with
the manuf acturer's published instructions.

3.2. 4 Pressure I nstrunents
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Pressure sensors and pressure transducers shall be verified by calibration.
Al'l pressure taps shall incorporate appropriate snubbers. Pressure
sensors and pressure switches shall have valves for isolation, venting, and
taps for calibration. Pressure switches and pressure transducers installed
on liquid or steamlines shall have drains. Pressure transducers,
differential pressure sensors and differential pressure switches shall have
nulling valves. Pressure switches shall be adjusted to the proper setpoint
and shall be verified by calibration. Switch contact ratings and duty
shal |l be selected for the application

.2.5 I nstrunent Shelters

Instrument shelters shall be installed in the |ocation shown with the
bottom 4.0 feet above the supporting surface using | egs and secured rigidly
to mnimze vibrations fromw nds. Instrunent shelters shall be oriented
with door facing North. Instruments |ocated in shelters shall be nounted
in the 3-dinensional center of the open space of the shelter

. 2.6 Qut put Devi ces

Qut put devices (transducers, relays, contactors, or other devices) which
are not an integral part of the control panel, shall be nounted in an
encl osure nounted adjacent to the control panel, unless otherw se shown.
Where H O A and/ or override switches on the Drawi ngs or required by the
control sequence, the switches shall be installed so that the contro
system controls the function through the automatic position and other
controls work through the hand position

2.7 Encl osures

Al'l enclosure penetrations shall be fromthe bottom of the enclosure, and
shall be sealed to preclude entry of water using a silicone rubber seal ant.

.2.8 Transforners

Transformers for control voltages bel ow 120 vAc shall be fed fromthe
near est power panel or notor control center, using circuits provided for
the purpose. The Contractor shall provide a di sconnect switch on the
primary side and a fuse on the secondary side. Transforners shall be
enclosed in a steel cabinet with conduit connections.

.3 WRE, CABLE AND CONNECTI NG HARDWARE

.3.1 Metering and Sensor Wring

Metering and sensor wiring shall be installed in accordance with the
requirenents of ANSI Cl12.1, NFPA 70, Section 16120, CONDUCTORS

.3.1.1 Power Line Surge Protection

Control panels shall be protected frompower line surges. Protection shal
meet the requirements of | EEE C62.41. Fuses shall not be used for surge
protection.

.3.1.2 Sensor and Control Wring Surge Protection

Digital and anal og i nputs shall be protected agai nst surges induced on
control and sensor wiring. Digital and anal og outputs shall be protected
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agai nst surges induced on control and sensor wiring installed outdoors and
as shown. Fuses shall not be used for surge protection. Surge protection
devi ces |l ocated external of panels shall be housed in NEMA 4 encl osures.
The inputs and outputs shall be tested in both the normal and conmon node
using the following two waveforns: The first waveform shall be 10

m croseconds by 1000 microseconds with a peak voltage of 1500 volts and a
peak current of 60 anperes. The second waveform shall be 8 m croseconds by
20 microseconds with a peak voltage of 1000 volts and a peak current of 500
anper es.

.3.1.3 G oundi ng

Each surge protection device |located within a panel enclosure shall be
grounded to the panel ground bus by nmeans of a dedicated ground wire. The
ground wire shall be not less than #10 AW5 and shall be fastened to the
ground bus with a bolted term nal lug. Each surge protection device

| ocat ed outside a building shall be grounded to the Iocal ground rod by
means of a # 6 AWG bare solid copper ground. Each surge protection device
| ocated i ndoors but external of a panel shall be grounded to the nearest
ground bus by neans of a #6 AWG bare solid copper ground. Gounding to
conduits is not acceptable.

.4 SOFTWARE | NSTALLATI ON

The Contractor shall adjust, tune, debug, and conmission all existing
software and paraneters for controlled systens to assure proper operation
in accordance with the sequences of operation and dat abase tabl es.

Exi sting software is that associated with the existing control system and
includes PLC, O U, and SCADA software

.5 FI ELD TESTI NG AND ADJUSTI NG EQUI PMENT

The Contractor shall provide personnel, equipnent, instrumentation, and
supplies necessary to performsite testing. The Government will wtness
the PVT, and witten pernission shall be obtained fromthe Governnent
before proceeding with the testing. Oiginal copies of data produced,
including results of each test procedure, during PVT shall be turned over
to the Governnent at the conclusion of each phase of testing prior to
CGovernment approval of the test. The test procedures shall cover actua
equi prrent and functions specified for the project. The test procedures
shal |l cover all existing control functions related to this project. These
exi sting control functions nust be tested in near-real tine with rea
process variabl es and actual process equi pnent.

.5.1 Testing, Adjusting and Comm ssi oni ng

After successful conpletion of the factory test as specified, the
Contractor will be authorized to proceed with the installation of the
system equi pnent, hardware, and software. Once the installation has been
conpl eted, the Contractor shall test, adjust, and conm ssion each contro

| oop and systemin accordance with NI ST SP 250 and shall verify proper
operation of each itemin the sequences of operation, including hardware
and software. The Contractor shall calibrate field equipment, including
control devices, adjust control paranmeters and logic (virtual) points

i ncluding control | oop setpoints, gain constants, constraints, and verify
data communi cati ons before the systemis placed online. Testing of G ound
Rods installed by the Contractor shall be as specified in |EEE Std 142

The Contractor shall calibrate each instrunmentati on device connected to the
control systemcontrol network by making a conpari son between the reading
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at the device and the display at the workstation, using a standard at | east
twice as accurate as the device to be calibrated. The Contractor shal
check each control point within the control system control network by
maki ng a conparison between the control command at the central station and
field-controlled device. The Contractor shall deliver trend | ogs/graphs of
all points showing to the Governnent that stable control has been achieved.
Poi nts on comopn systens shall be trended sinultaneously. One |og shal
be provided showi ng concurrent sanples taken once a ninute for a total of 4
hours. The Contractor shall verify operation of systens in the specified
failure nodes upon Control system network failure or |oss of power, and
verify that systems return to control systemcontrol automatically upon a
resunption of control system network operation or return of power. The
Contractor shall deliver a report describing results of functional tests,
di agnostics, calibrations and comn ssioning procedures including witten
certification to the Governnent that the installed conplete system has been
calibrated, tested, adjusted and conmi ssioned and is ready to begin the
PVT. The report shall also include a copy of the approved PVT procedure.

.5.2 Performance Verification Test (PVT)

The Contractor shall prepare test procedures for the PVI. The test
procedure shall describe all tests to be performed and ot her pertinent

i nformati on such as specialized test equi prment required and the | ength of
the PVT. The test procedures shall cover all existing control functions
related to this project. These existing control functions nust be tested
in near-real tine with real process variables and actual process equi pnent.
The test procedures shall explain, in detail, step-by-step actions and the
expected results, to demonstrate conpliance with all the requirenents of
the Drawi ngs and this specification. The test procedure shall be site
specific and based on the inputs and outputs, required cal cul ated points
and t he sequence of control. The Contractor shall denonstrate that the
conpl eted Control systemconplies with the contract requirenents. Al

physi cal and functional requirenments of the project including comrunication
requi renents shall be denonstrated and shown. The Contractor shal
demonstrate that each system operates as required in the sequence of
operation. The PVT as specified shall not be started until after receipt
by the Contractor of witten perm ssion by the Governnent, based on the
Contractor's witten report including certification of successfu

compl etion of testing, adjusting and comm ssioning as specified, and upon
successful conpletion of training as specified. Upon successful completion
of the PVT, the Contractor shall deliver test reports and other
docunentation as specified to the Governnent.

.5.3 Endur ance Test

The Contractor shall use the endurance test to denonstrate the overal
systemreliability of the conmpleted system The endurance test shall be
conducted in phases. The endurance test shall not be started until the
Government notifies the Contractor in witing that the PVT is
satisfactorily conpleted, training as specified has been conpl et ed,

out st andi ng defi ci enci es have been satisfactorily corrected, and that the
Contractor has permission to start the endurance test. The Contractor
shal | provide an operator to man the system 8 hours per day during daytine
operations, including weekends and holidays, during Phase | endurance
testing, in addition to any Governnent personnel that may be nade
avai l abl e. The Governnent nay terminate testing at any tine when the
systemfails to performas specified. Upon termnation of testing by the
CGovernment or by the Contractor, the Contractor shall comence an
assessnent period as described for Phase Il. Upon successful conpletion of
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the endurance test, the Contractor shall deliver test reports and ot her
docunentation, as specified, to the Governnment prior to acceptance of the
system

3.5.3.1 Phase | (Testing)

The test shall be conducted 24 hours per day, 7 days per week, for 7
consecutive cal endar days, including holidays, and the system shall operate
as specified. The Contractor shall make no repairs during this phase of
testing unless authorized by the Governnent in witing.

3.5.3.2 Phase Il (Assessnent)

After the conclusion of Phase |, the Contractor shall identify failures,
determ ne causes of failures, repair failures, and deliver a witten report
to the Governnent. The report shall explain in detail the nature of each
failure, corrective action taken, results of tests performed, and shal
recomrend the point at which testing should be resuned. After delivering
the witten report, the Contractor shall convene a test review neeting at
the job site to present the results and recomendati ons to the Governnent.
The neeting shall not be schedul ed earlier than 5 busi ness days after
recei pt of the report by the Governnent. As a part of this test review
meeting, the Contractor shall denonstrate that failures have been corrected
by perform ng appropriate portions of the performance verification test.
The Governnent reserves the right to cancel the test review neeting if no

failures or deficiencies occur during the Phase | testing. |If the
CGovernment chooses to do so, the Contractor will be notified in witing.
Based on the Contractor's report and the test review neeting, the
CGovernment will determine if retesting is necessary and the restart point.

The Governnent reserves the right to require that the Phase | test be
totally or partially rerun. The Contractor shall not conmence any required
retesting until after receipt of witten notification by the Governnent.
After the conclusion of any retesting which the Government may require, the
Phase Il assessnent shall be repeated as if Phase | had just been conpl et ed.

3.5.3.3 Excl usi ons

The Contractor will not be held responsible for failures resulting fromthe
followi ng: Qutage of the main power supply in excess of the capability of
any backup power source, provided that the automatic initiation of al
backup sources was acconplished and that automatic shutdown and restart of
the control system perfornmed as specified. Failure of a Governnent

furni shed communications |ink, provided that the PLC automatically and
correctly operates in the stand-al one node as specified, and that the
failure was not due to Contractor furnished equi pment, installation, or
software. Failure of existing Government owned equi pnent, provided that
the failure was not due to Contractor furnished equi pnent, installation, or
sof tware

3.6 MANUFACTURER S FI ELD SERVI CES
The Contractor shall obtain the services of a manufacturer's representative
experienced in the installation, adjustnment, and operation of the equipnent
specified. The representative shall supervise the installing, adjusting,
and testing of the equipnent.

3.7 | NSTRUVENTATI ON AND CONTROL SYSTEM

Control Draw ngs, reproducible, with corresponding CADD files, shall be
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provi ded for equi prent furnished and for interfaces to equi pnent at each
respective equi pnment | ocation. Condensed operating instructions explaining
preventive mai nt enance procedures, nethods of checking the systemfor

normal safe operation and procedures for safely starting and stopping the
system manual |y shall be prepared in typed form reproducible, with
correspondi ng word processor files and posted beside the di agrans.

D agrans and instructions shall be submitted prior to posting.

3.8 FI ELD TRAI NI NG

Field training oriented to the specific systemshall be provided for

desi gnated personnel. A copy of the training manual for each trainee plus
two additional copies shall be delivered to the Contracting Oficer
Manual s shall include an agenda, the defined objectives for each | esson,
and a detail ed description of the subject matter for each | esson. The
Contractor shall furnish audiovisual equi pment and ot her training supplies
and materials. Copies of the audiovisuals shall be delivered with the
printed training manuals. The Governnent reserves the right to videotape
training sessions for later use. A training day is defined as 8 hours of
classroominstruction, excluding |unchtine, Monday through Friday, during
the daytime shift in effect at the training facility. Approval of the
Contractor's training schedul e shall be obtained fromthe Government at

| east 30 days before the training.

3.8.1 Prelimnary Qperator Training

Prior to the start of field testing, prelininary operator training shall be
taught at the project site for 1 training day. Upon conpletion of this
course, each student, using appropriate documentation, should be able to
perform el enentary operations with gui dance and descri be the genera
hardware architecture and functionality of the system This course shal

i nclude: general systemarchitecture; functional operation of the system

i ncl udi ng workstations; operator commands; application progranms, contro
sequences, and control |oops; database entry and nodification; reports
generation; alarmreporting; diagnostics; and historical files.

3.8.2 Addi tional Operator Training

Following the field testing, additional classroomtraining for operators
shal |l be taught for 1 training day; individual instruction sessions of
4-hour periods in the norning (or afternoon) of the same weekday and an
additional 1 day classroom session for answering operator questions.

I ndi vidual instruction shall consist of "hands-on" training under the
constant nonitoring of the instructor. Cdassroomtraining shall include
instruction on the specific hardware configuration of the installed contro
system and specific instructions for operating the installed system The
Contractor shall schedule activities during this period so that the
specified anount of tine on the equipnent will be avail able for each
student. The final session will address specific topics that the students
need to discuss and to answer questions concerning the operation of the
system Upon conpletion of the course, the students should be fully
proficient in systemoperation and have no unanswered questions regarding
operation of the installed control system Each student should be able to
start the system operate the system recover the systemafter a failure
and describe the specific hardware architecture and operation of the system
and be fully proficient in all systemoperations. The Contractor shal
report the skill level of each student at the end of this course.

3.8.3 Mai nt enance Trai ni ng
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Fol | owi ng the endurance test, a mninum period of one training day shall be
provided by a factory representative or a qualified Contractor trainer for
ten designated personnel on mai ntenance of the equipnent. The training
shal | include: physical |ayout of each piece of hardware, calibration
procedures, preventive naintenance procedures, schedul es, troubl eshooti ng,
di agnostic procedures and repair instructions.

3.8.4 Speci al i zed Trai ni ng
Fol | owi ng the mai ntenance training, a mninmperiod of one, total training
day(s) shall be provided by a factory representative or a qualified
Contractor trainer for ten people on the input devices.

3.8.4.1 Fl ow Meter Training
Each type of flow neter, to include calibration, maintenance and testing of

flow el emrents and transducers.

-- End of Section --
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