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Ft Bliss Upgrade Water System FBUWS
ACCOMPANYING AMENDMENT NO.0003 TO SOLICITATION NO. DACA63-03-B -0008

Item 14. Continued.
CHANGES TO BIDDING SCHEDULE

1. Replace the Bidding Schedule, with the accompanying new Bidding Schedule, bearing the notation
"ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-03-B-0008."

CHANGES TO THE SPECIFICATIONS:
2. Replacement Sections: Replace the following sections with the accompanying new sections of the same

number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0003 TO
SOLICITATION NO. DACA63-03-B-0008:"

01270A MEASUREMENT AND PAYMENT

02220 DEMOLITION

02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES
SYSTEMS

02510A WATER DISTRIBUTION SYSTEM

02741A HOT-MIX ASPHALT (HMA) FOR ROADS

11241A CHLORINE-FEEDING MACHINES (SEMIAUTOMATIC)

13110 CATHODIC PROTECTION SYSTEM (SACRIFICIAL ANODE)

13112 SPECIALTY PRODUCTS

3. Added Forms and Attachments - Add the following accompanying forms and attachments.

SOIL STRATIGRAPHY
Insert this attachment behind the SOILS AND FOUNDATION REPORT.

4. Deleted Sections:

02317 ENCASEMENT PIPE - JACK AND BORE METHOD

CHANGES TO THE DRAWINGS:

5. Délete encasement pipe from all Areas of Work. All pavement crossings will be by open cut method.
Pavement repairs are per bid schedule in Work Area A and are base bid itemsin all other Work Areas.
Reference Sequence No. 007; Drawing CW-105, Area A: Add General Note #3: "The railroad crossings
shown will be open cut. Contractor shall remove and place existing rail, ties, and ballast to origina
condition."”

6. Reference Sequence No. 010; Drawing CW-108, Area A; Reference Note located at area 2-E on the plan:
"Existing lines in this area are on the surface indicating rock. See bid schedule for rock removal." Add
the following to this Note: "Rock removal shall be as directed by the Contracting Officer. Existing above
ground piping shall be replaced above ground as follows: Provide 8 inch bedding minimum above rock
surface, install ductile iron pipe with restrained joints (mechanical joints with retainer glands or approved
equal), provide 3 foot minimum fill cover over pipe with 5:1 minimum slope back to natural ground,
provide 2 inch thickness of gravel mulch over exposed earth resulting from Contractor's operations this
area. See bid schedule for Ductile Iron Pipe Above Ground.”
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Ft Bliss Upgrade Water System FBUWS
ACCOMPANYING AMENDMENT NO.0003 TO SOLICITATION NO. DACA63-03-B -0008

7.

10.

11.

12.

13.

Reference Sequence No. 034, Drawing E-101: Delete last sentence from Keyed Note #3. Add the
following sentence to Keyed Note #3: "Provide 4 inch minimum concrete cover around ducts and 4 inch
clearance between ducts.”

Reference Sequence No. 037; Drawing C-101, Area C: Delete Note #5.

Reference Sequence No. 065, Drawing E-101: Delete al references to Detail 2/E101 - E101. Add the
following sentence to Keyed Note #1: "Provide 4 inch minimum concrete cover around ducts and 4 inch
clearance between ducts."

Reference Sequence No. 067; Drawing C-101, Area E: Add General Note #1 as follows. "Existing
elevated water storage tank shall be repainted both inside and outside."

Reference Sequence No. 146; Drawing C-102: Add Contractor's Note #2: "The Contractor is advised
that grading and excavation work for installation of the new tank and access road isin rock. Excavation
is unclassified and no additional payment will be made for rock removal. Wasting of excess excavation
will be alowed on site at the direction of the Contracting Officer."

In all Work Areas: Contractor shall provide cathodic protection of buried ferrous materias in accordance
with Section 13110 CATHODIC PROTECTION SY STEM (SACRIFICIAL ANODE). Contractor shall
provide cathodic protection of new steel tanks in accordance with Section 13111A CATHODIC
PROTECTION SYSTEM (STEEL WATER TANKS).

Replacement Drawings.- Replace the drawing listed below with the attached new drawing of the same

number, bearing the notation "AM #0003":

covercal G-000 Seql COVERSHEET

14. Deleted Drawings:

Sequence No. Sheet No. Title

041 C-104 AREA C — ENLARGED SITE PLAN
057 C-104 AREA D — ENLARGED SITE PLAN
074 C-102 AREA F—- EROSION CONTROL PLAN
079 C-107 AREA F — CHLORINE BUILDING

080 C-108 AREA F—- ENLARGED SITE PLAN
086 C-506 AREA F — CHLORINE DETAILS

133 C-102 AREA J—- EROSION CONTROL PLAN
134 C-103 AREA J-ENLARGED SITE PLAN
149 C-105 AREA K — ENLARGED SITE PLAN
176 G-001 AREA N — SITE MAP/INDEX

END OF AMENDMENT
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Upgr ade Water System (Title)

Fort Bliss, Texas (Locati on)

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE
(To be attached to SF 1442)

ltem Esti mat ed Uni t Esti mat ed
No. Description Quantity Uni t Cost Anmount

BASE BID: All work required by the plans and specifications for the Upgrade Water
System excluding all Option Bid Itens.

0001  WATER LINES | N NON- PAVED AREAS ( AREA A)

0001AA 1- 1 nch Pipe 50 LF $ $
0001AB 2-1nch Pi pe 367 LF $ $
0001AC 3-Inch Pipe 495 LF $ $
0001AD 4-1nch Pipe 891 LF $ $
0001AE 6-1nch Pipe 12, 600 LF $ $
0001AF 8-Inch Pipe 11, 000 LF $ $
0001AG 10- 1 nch Pi pe 554 LF $ $
0001AH 12-I nch Pipe 3,500 LF $ $
0001AI 14-1nch Pi pe 50 LF $ $
0001AJ 16- I nch Pipe 7,700 LF $ $
Total Bid ItemNo. 1 $

0002 WATER LI NES | N PAVED AREAS( AREA A)

0002AA 1-1nch Pipe 50 LF $ $
0002AB 2-1nch Pipe 100 LF $ $
0002AC 3-Inch Pipe 100 LF $ $
0002AD 4-1nch Pi pe 100 LF $ $
0002AE 6-1nch Pipe 2,400 LF $ $
0002AF 8-1nch Pipe 1, 600 LF $ $
0002AG 12-1 nch Pipe 3, 400 LF $ $
0002AH 14-1nch Pi pe 50 LF $ $
0002Al 16-1 nch Pipe 7, 100 LF $ $

Total Bid ItemNo. 2 $

00010-3



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount

[ AME3]

0003 DELETED

[ AME3]

0004 DELETED

0005 FI RE HYDRANTS ( AREA A) 150 EA $ $

[ AME3]

0006 Pl PE BOLLARDS ( AREA A) 600 EA $ $

0007 GATE VALVES (AREA A)

0007AA 2-1nch 5 EA $ $
0007AB 4-1nch 6 EA $ $
0007AC 6- I nch 220 EA $ $
0007AD 8-1nch 44 EA $ $
0007AE 10- I nch 12 EA $ $
0007AF 12-1nch 13 EA $ $
0007AG 14- 1 nch 3 EA $ $
0007AH 16-1nch 35 EA $ $

Total Bid IltemNo. 7 $

00010-4



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Unit Esti mat ed
No. Description Quantity Uni t Cost Anmount

0008 REDUCERS ( AREA A)

0008AA 1or 1-1/2 X 2 2 EA $ $
0008AB 2 X4 3 EA $ $
0008AC 3 X4 1 EA $ $
0008AD 4 X 6 3 EA $ $
0008AE 4 X 8 2 EA $ $
OOO08AF 4 X 10 1 EA $ $
0008AG 4 X 12 1 EA $ $
0008AH 4 X 14 1 EA $ $
0008AI 4 X 16 1 EA $ $
0008AJ 6 X8 3 EA $ $
0008AK 6 X 10 3 EA $ $
0008AL 6 X 12 2 EA $ $
0008AM 6 X 14 1 EA $ $
0008AN 6 X 16 1 EA $ $
0008AP 8 X 10 1 EA $ $
0008AQ 8 X 12 4 EA $ $
0008AR 8 X 14 1 EA $ $
0008AS 8 X 16 2 EA $ $
O008AT 10 X 12 1 EA $ $
0008AU 10 X 14 1 EA $ $
0008AV 10 X 16 1 EA $ $
0008AW 12 X 14 1 EA $ $
0008AX 12 X 16 4 EA $ $
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount
0008AY 14 X 16 2 EA $ $

Total Bid ItemNo. 8 $

0009 TEES (AREA A)

0009AA  4-Inch 2 EA $ $
0009AB  6-1nch 26 EA $ $
0009AC  8-Inch 15 EA $ $
0009AD 10-1Inch 2 EA $ $
0009AE 12-1nch 11 EA $ $
0009AF 14-1nch 1 EA $ $
0009AG 16-1nch 19 EA $ $
Total Bid ItemNo. 9 $
0010 90 DEGREE BENDS ( AREA A)
0010AA  4-Inch 3 EA $ $
0010AB 6- 1 nch 12 EA $ $
0010AC 8-Inch 19 EA $ $
0010AD 10-1nch 5 EA $ $
0010AE 12-1nch 8 EA $ $
0010AF 16-1nch 7 EA $ $
Total Bid Item No. 10 $

00010-6



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount

0011 45 DEGREE BENDS (AREA A)

0011AA  4-Inch 8 EA $ $
0011AB 6- 1 nch 12 EA $ $
0011AC 8-Inch 16 EA $ $
0011AD 10-1nch 7 EA $ $
0011AE 12-1nch 11 EA $ $
0011AF 16-1nch 18 EA $ $
Total Bid ItemNo. 11 $

0012  22-1/2 DEGREE BENDS ( AREA A)

0012AA  4-1Inch 2 EA $ $
0012AB  6-1nch 6 EA $ $
0012AC 8-Inch 10 EA $ $
0012AD 10-1nch 1 EA $ $
0012AE 12-1nch 5 EA $ $
0012AF 16-1nch 7 EA $ $

Total Bid Item No. 12 $

00010-7



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount

0013 11-1/ 4 DEGREE BENDS ( AREA A)

0013AA  4-Inch 1 EA $ $
0013AB  6-Inch 1 EA $ $
0013AC 8-Inch 1 EA $ $
0013AD 10-1nch 1 EA $ $
0013AE 12-1nch 3 EA $ $
0013AF 16-1nch 3 EA $ $
Total Bid ItemNo. 13 $

0014 SCLI D SLEEVES ( AREA A)

0014AA 4-1nch 2 EA $ $
0014AB 6- I nch 6 EA $ $
0014AC 8-1nch 20 EA $ $
0014AD 10- I nch 1 EA $ $
0014AE 12-1nch 8 EA $ $
0014AF 14- I nch 1 EA $ $
0014AG 16-Inch 4 EA $ $

Total Bid ItemNo. 14 $

0015 TAPPI NG SLEEVE AND VALVE W TH VALVE BOX ( AREA A)

0015AA 4 X 4 1 EA $ $
0015AB 6 X6 5 EA $ $
0015AC 6 X8 12 EA $ $
0015AD 6 X 10 10 EA $ $
0015AE 6 X 12 20 EA $ $

00010-8



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

[tem Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount
0015AF 6 X 14 10 EA $ $
0015AG 6 X 16 5 EA $ $
0015AH 8 X 8 20 EA $ $
0015Al 8 X 10 15 EA $ $
0015AJ 8 X 12 26 EA $ $
0015AK 8 X 14 1 EA $ $
0015AL 8 X 16 5 EA $ $
0015AM 10 X 10 9 EA $ $
0015AN 12 X 12 10 EA $ $
0015A0 12 X 14 1 EA $ $
0015AP 12 X 15 10 EA $ $

Total Bid Item No. 15 $

0016 CUT AND CAP ( AREA A)

0016AA 4-1nch 2 EA $ $
0016AB 6-1 nch 18 EA $ $
0016AC 8-1nch 12 EA $ $
0016AD  10-Inch 15 EA $ $
0016AE  12-Inch 12 EA $ $
0016AF  14-Inch 3 EA $ $
0016AG 16-Inch 8 EA $ $

Total Bid Item No. 16 $

00010-9



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Unit Esti mat ed
No. Description Quantity Uni t Cost Anmount

0017 REMOVE EXI STI NG PI PI NG (NOT ASBESTOS CEMENT) | N NON- PAVED AREAS ( AREA A)

0017AA 4-1nch 200 LF $ $
0017AB 6- I nch 3, 000 LF $ $
0017AC 8-1nch 4, 000 LF $ $
0017AD  10-1nch 300 LF $ $
0017AE  12-Inch 300 LF $ $
0017AF  14-1nch 3, 000 LF $ $
0017AG  16-Inch 300 LF $ $

Total Bid Item No. 17 $

0018 REMOVE EXI STI NG PI PI NG (NOT ASBESTCOS CEMENT) | N PAVED AREAS ( AREA A)

0018AA 4-1nch 176 LF $ $
0018AB 6- 1 nch 1,732 LF $ $
0018AC 8-1nch 2,000 LF $ $
0018AD 10- 1 nch 200 LF $ $
0018AE 12-1nch 200 LF $ $
0018AF 14-1nch 4, 000 LF $ $
0018AG 16-Inch 4, 000 LF $ $

Total Bid Item No. 18 $

0019 REMOVE EXI STI NG ASBESTOS CEMENT PI PI NG | N NON- PAVED AREAS ( AREA A)

0019AA 4-1nch 400 LF $ $
0019AB 6-1 nch 4,000 LF  $ $
0019AC 8-1nch 4, 000 LF  $ $
0019AD  10-Inch 1, 500 LF  $ $
0019AE  12-Inch 400 LF  $ $

00010-10



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount

0019AF 14-1nch 200 LF $ $

0019AG 16-1Inch 100 LF $ $

Total Bid Item No. 19 $

0020 REMOVE EXI STI NG ASBESTOS CEMENT Pl PI NG | N PAVED AREAS ( AREA A)

0020AA 4-1nch 100 LF $ $
0020AB 6-1 nch 500 LF $ $
0020AC 8-1nch 500 LF $ $
0020AD 10-1 nch 500 LF $ $
0020AE 12-1nch 100 LF $ $
0020AF 14-1 nch 100 LF $ $
0020AG 16-1 nch 100 LF $ $
Total Bid Item No. 20 $

AME3
0021 FLOMBLE BACKFI LL ( AREA A) 9, 000 SY $ $
0022 AGGREGATE SURFACE COURSE ( AREA A) 2, 000 SY $ $
0023 CONCRETE WALK REPLACEMENT ( AREA A) 5, 000 SF $ $
0024 CONCRETE PAVEMENT REPLACEMENT (AREA A) 300 SY $ $
AM{3
0025 ASPHALT PAVEMENT

REPLACENMENT ( AREA A) 7, 400 SY $ $
AME3
0026 CURB AND GUTTER

REPLACEMENT ( AREA A) 6, 200 LF  $ $
0027 CONCRETE ENCASE WATER LI NE ( AREA A) 180 LF $ $
0028  2-1NCH BLOW OFF (AREA A) 12 EA $ $
0029 2-1NCH METER | N METER BOX (AREA A) 5 EA $ $

00010-11



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount

0030 1- I NCH METER I N METER BOX (AREA A) 10 EA $ $

0031 1-1 NCH MANUAL Al R RELEASE VALVE (AREA A) 20 EA $ $

[ AM#£3]

0032 MOUNT FRANKLI N RED LANDSCAPE ROCK
W_ WOVEN WEED BARRI ER UNDERLAYMENT
AREA A 1, 000 TON  $ $

0033 COUPLI NGS FOR TI E-INS (AREA A)

0033AA 1-I1nch 10 EA $ $
0033AB 2-1nch 5 EA $ $
0033AC 3-1nch 2 EA $ $

Total Bid Item No. 33 $

AMH3
0034  TRENCH ROCK EXCAVATI ON (AREA A) 500 cY  $ $
[ AM#3]
0035  DUCTI LE | RON PI PE
ABOVE GROUND ( AREA A) 1, 200 LF $ $
( Am#3) 0036 ALL WORK FOR AREAS B THRU G
0036AA AREA B - BUI LDI NG 1318 JOB SUM  *xx $
PUMP REPLACENENTS/ RESERVO R
DENMOLI T ON AND REPLACENENT
0036AB AREA C - BUI LDI NG 11172 JOB SUM  *x* $
AND 11173 RESERVO R
DENMOLI T ON AND REPLACENENT
0036AC AREA D - BUI LDI NG 4317 JOB SUM  *x* $
RESERVOl R DEMOLI T1 ON_AND
REPLACEVENT
0036AD AREA E - HUECO VELL TANK JOB SUM  *x* $
PAl NTI NG ENGI NE_REPLACENENT
0036AE AREA F - BU LDI NG 3695 JOB SUM  *x* $

PUVP_AND ENG NE DRI VE
REPLACEMENTS AND MANI FOLD
| VPROVEMENTS

00010-12



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitati on No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Description Quantity Uni t Cost Anmount
0036AF AREA G - ELECTRI CAL SCADA JOB SUM el $

AND | NSTRUVENTATI ON

0036AG ALL WORK NOT SEPARATELY LI STED JOB SUM ol $

TOTAL BID | TEM 0036 $

0037 Warranty Work (Al Contract Work)

The nonetary value of this bid itemshall equal at |east 1 per cent of the
total of all biditens preceding it. A value less than 1 per cent wll
result in a determnation of non-responsive bid. See Contract

Speci fication Section 01770 CONTRACT CLOSEQUT, paragraph “Contractor’s
Response to Construction Warranty Service Requirenents.”

JOB SUM *kk $
0038 Qperation & Mai ntenance
Manual s JOB SUM *oHx $ 25, 000. 00
0039 Fi nal As-Built Draw ngs JOB SUM *kk $ 25, 000. 00

TOTAL BASE BID $

0040 OPTION NO. 1: Additional cost for all work required by the plans and
specifications for: Area H - Building 4318 Punp Repl acenent.

TOTAL OPTION NO. 1 $

0041 OPTION NO. 2: Additional cost for all work required by the plans and
specifications for: Area | - MG egor Range Canp Water Line |nprovenents.

TOTAL OPTION NO. 2 $

0042 OPTION NO. 3: Additional cost for all work required by the plans and
specifications for: Area J - Dona Ana Range Canp Water Storage and Water Line
| mpr ovenent s.

TOTAL OPTION NO. 3  $

0043 OPTION NO. 4: Additional cost for all work required by the plans and
specifications for: Area K- Oro Grande Range Canp Water Storage and Water Line
| mprovenents.

TOTAL OPTION NO 4 %

0044 OPTION NO. 5: Additional cost for all work required by the plans and
specifications for: Area L - Punp Capacity, Tobin Well Building 3695.

TOTAL OPTION NO. 5 $

00010- 13



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008

Bl DDI NG SCHEDULE( cont )

Item Esti mat ed Uni t Esti mat ed
No. Descri pti on Quantity Uni t Cost Anount

0045 OPTION NO. 6: Additional cost for all work required by the plans and
specifications for: Area M- Punp Capacity, Miin Cantonment Buil ding 1318.

TOTAL OPTION NO. 6 $

TOTAL BASE BID + OPTIONS 1 - 6: $

00010- 14



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B-0008
Bl DDI NG SCHEDULE( cont )
NOTES:
1. AR THVETI C DI SCREPANCI ES (EFARS 14.407-2)
(a) For the purpose of initial evaluation of bids, the following will be

utilized in resolving arithmetic discrepancies found on the face of the bidding
schedul e as submitted by bidders:

(1) Qovi ously m spl aced decinmal points will be corrected,;
(2) In case of discrepancy between unit price and extended price, the unit
price will govern;
(3) Apparent errors in extension of unit prices will be corrected; and
(4) Apparent errors in addition of |unp-sumand extended prices will be
corrected.
(b) For the purpose of bid evaluation, the Government will proceed on the

assunption that the bidder intends his bid to be evaluated on the basis of
the unit prices, the totals arrived at by resolution of arithnetic

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

(c) These correction procedures shall not be used to resolve any anbiguity
concerning which bid is |ow

2. If anodification to a bid based on unit prices is submitted, which provides
for a lunmp sumadjustnment to the total estimated cost, the application of the |lunp
sum adj ustnent to each unit price in the bid schedule nust be stated. If it is

not stated, the bidder agrees that the |unp sum adjustnment shall be applied on a
pro rata basis to every unit price in the bid schedul e.

3. Bidders nust bid on all itens.

4. Costs attributable to Division 01 - Ceneral Requirenments are assuned to be
prorated anong bid itenms |isted.

5. Responders are advised that this requirement may be del ayed, cancelled or
revised at any time during the solicitation, selection, evaluation, negotiation
and/ or final award process based on decisions related to DOD changes in force
structure and disposition of the Arned Forces.

6. For the purpose of this solicitation, the word "itenl shall be considered to

mean "schedul e" as used in Provision 52.214-0019, CONTRACT AWARD- - SEALED BI DDI NG -
CONSTRUCTI ON, in Section 00100 | NSTRUCTI ONS, CONDI TI ONS, AND NOTI CES TO Bl DDERS

00010- 15



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63- 03-B - 0008

Solicitation No. DACA63-03-B- 0008
Bl DDI NG SCHEDULE( cont )

NOTES (cont)

(Am#2) 7. Payment items for the work of this Contract for which contract Unit Price payments will be made are
listed in the BIDDING SCHEDULE and described below. The unit price and payment made for each item listed shall
constitute full compensation for all direct and indirect costs, including all labor, materials, equipment, tools,
incidentals, and markups necessary to complete the work.

8. EXERCI SE OF OPTIONS (SWDR 715-1-1 (16 January 1996))

The Governnent reserves the right to exercise the option(s) by

witten notice to the Contractor either singularly or in any conbination
for up to 90 cal endar days after award of the Base Bid w thout an
increase in the Oferor's Bid Price. Conpletion of added itens shal
continue at the sane schedule as the Base Bid unless otherwi se noted in
Section 01000 CONSTRUCTI ON SCHEDULE, paragraph 1 entitled SCHEDULE

9. ABBREVI ATI ONS

For the purpose of this solicitation, the units of neasure
are represented as foll ows:

EA (each)

SY (square yards)

SF (square feet)

LS (lump sum

LF (length in linear feet)

Poooe

END OF BI DDI NG SCHEDULE
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

SECTI ON 01270A

MEASUREMENT AND PAYMENT
02/ 94
AVENDVENT NO. 0003

PART 1 GENERAL
1.1 LUMP SUM PAYNMENT | TENMS

Paynment itens for the work of this Contract for which contract |unp sum
paynments will be made are listed in the BlIDDI NG SCHEDULE and descri bed
below. All costs for itenms of work, which are not specifically nentioned
to be included in a particular lunmp sumitem shall be included in the
listed lump sumitem nost closely associated with the work involved. The

[ unp sum price and paynment made for each itemlisted shall constitute ful
conpensation for furnishing all plant, |abor, materials, and equiprent, and
perform ng any associ ated Contractor quality control, environmental
protection, neeting safety requirenents, tests and reports, and for
performng all work required.

1.1.1 Area B-Area G (Base Bid)

1.1.2 Option 1 Area H
1.1.3 Option 2 - Area |
1.1.4 Option 3 - Area J
1.1.5 Option 4 - Area K
1.1.6 Option 5 - Area L

1.1.7 Option 6 - Area M

1.2 UNI T PRI CE PAYMENT | TEMS (AREA A)

Paynment itens for the work of this Contract on which the contract unit
price paynments will be nmade are listed in the BI DD NG SCHEDULE and

descri bed bel ow. The unit price and paynent nmade for each itemlisted
shall constitute full conpensation for furnishing all plant, |abor
materials, and equi pnent, and perforning any associated Contractor quality
control, environnmental protection, neeting safety requirenents, tests and
reports, and for performing all work required for each of the unit price
items. (AmM#3)

1.2.1 Water Lines in Non-Paved Areas

1.2.1.1 Paynment

Payment will cover all costs associated with water line installation in
non- paved areas, including excavation, bedding, pipe installation
backfill, 2-inch gravel mulch cover on disturbed surfaces, and all work

associ ated with pressure, |eakage, and biol ogi cal testing.
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

1.2.1.2 Measur enent

Measurenent will be by the linear foot neasured on the surface of the
ground through valves and fittings, rounded up to the nearest one foot
i ncrenent.

1.2.1.3 Unit of Measure
Unit of neasure: Lineal feet.

1.2.2 Water Lines in Paved Areas

1.2.2.1 Paynment
Payment will cover all costs associated with water line installation in
paved areas, including excavation, haul-off of excavated nmaterial, bedding,
pi pe installation, and all work associated with pressure, |eakage, and
bi ol ogi cal testing. Renoval and replacenent of pavenent surfaces will be

by separate unit price

1.2.2.2 Measur enent

Measurenent will be by the linear foot neasured on the surface of the
ground through valves and fittings, rounded up to the nearest one foot
i ncrenent.

1.2.2.3 Unit of Measure
Unit of neasure: Lineal feet.

1.2.3 [AM#3] DELETED

1.2.4 [AM#3] DELETED

1.2.5 Fire Hydrants

1.2.5.1 Paynment
Payment will cover all costs associated with fire hydrant installation
i ncl udi ng excavation, fire hydrant installation, thrust blocking, cathodic
protection, gravel drainage bed, backfill with 2-inch gravel mulch cover on
di sturbed non-paved areas or haul -of f of excavated material s under
pavenents, and flow testing and hydrant painting after conpletion of
project, etc. Renoval and replacenent of pavenent surfaces disturbed by
excavation for fire hydrants will be by separate unit price.

1.2.5.2 Measur ement
Measurenent will be by each fire hydrant.

1.2.5.3 Unit of Measure
Unit of neasure: Each

1.2.6 Pi pe Bol | ards

1.2.6.1 Paynment
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

Payment will cover all costs associated with pipe bollard installation
where directed by the Contracting O ficer, including excavation, pipe
boll ard installation, backfill with 2-inch gravel mulch cover on disturbed
non- paved areas, or haul -off of excavated materials under pavenents.
Renoval and repl acement of pavenent surfaces di sturbed by excavation for
pi pe bollards will be by separate unit price.

1.2.6.2 Measur erment
Measurenent will be by each pipe boll ard.

1.2.6.3 Unit of Measure
Unit of neasure: Each

1.2.7 Gate Val ves

1.2.7.1 Paynment

Payment will cover all costs associated with gate valve installation
i ncl udi ng excavation, bedding, gate valve installation, cathodic
protection, valve box, backfill with 2-inch gravel mulch cover on disturbed
non- paved areas or haul -off of excavated materials under pavenents.
Renoval and repl acement of pavenent surfaces di sturbed by excavation for
gate valves will be by separate unit price

1.2.7.2 Measur enment
Measurenent will be by each val ve.

1.2.7.3 Unit of Measure
Unit of neasure: Each

1.2.8 Reducers

1.2.8.1 Paynment

Payment will cover all costs associated with reducer installation
i ncl udi ng excavati on, beddi ng, reducer installation, cathodic protection
thrust bl ocking, backfill with 2-inch gravel mulch cover on disturbed
non- paved areas or haul -off of excavated materials under pavenents.
Renoval and repl acement of pavenent surfaces di sturbed by excavation for
reducers will be by separate unit price.

1.2.8.2 Measur ement
Measurenent will be by each reducer

1.2.8.3 Unit of Measure
Unit of neasure: Each

1.2.9 Tees

1.2.9.1 Paynment
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

Payment will cover all costs associated with tee installation, including
excavation, bedding, tee installation, cathodic protection, thrust

bl ocki ng, backfill with 2-inch gravel nulch cover on disturbed non-paved
areas or haul -off of excavated materials under pavenents. Renoval and
repl acenent of pavement surfaces disturbed by excavation for tees will be

by separate unit price

1.2.9.2 Measur erment
Measurenent will be by each tee.

1.2.9.3 Unit of Measure
Unit of neasure: Each

1.2.10 90 Degree Bends

1.2.10.1 Paynment
Payment will cover all costs associated with 90 degree bend installation
i ncl udi ng excavati on, beddi ng, 90 degree bend installation, cathodic
protection, thrust blocking, backfill with 2-inch gravel mulch cover on
di sturbed non-paved areas or haul -of f of excavated material s under
pavenents. Renoval and replacenent of pavenent surfaces disturbed by
excavation for 90 degree bends will be by separate unit price.

1.2.10.2 Measur enment
Measurenent will be by each 90 degree bend.

1.2.10.3 Unit of Measure
Unit of neasure: Each

1.2.11 45 Degree Bends

1.2.11.1 Paynment
Payment will cover all costs associated with 45 degree bend installation
i ncl udi ng excavati on, beddi ng, 45 degree bend installation, cathodic
protection, thrust blocking, backfill with 2-inch gravel mulch cover on
di sturbed non-paved areas or haul -of f of excavated material s under
pavenents. Renoval and replacenent of pavenent surfaces disturbed by
excavation for 45 degree bends will be by separate unit price.

1.2.11.2 Measur ement
Measurenent will be by each 45 degree bend.

1.2.11.3 Unit of Measure
Unit of neasure: Each

1.2.12 22-1/ 2 Degree Bends

1.2.12.1 Paynment
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

Payment will cover all costs associated with 22-1/2 degree bend
installation, including excavation, bedding, 22-1/2 degree bend
installation, cathodic protection, thrust blocking, backfill with 2-inch
gravel nmulch cover on disturbed non-paved areas or haul -off of excavated
mat eri al s under pavenents. Renoval and repl acenent of pavenent surfaces
di sturbed by excavation for 22-1/2 degree bends will be by separate unit
pri ce.

1.2.12.2 Measur erment
Measurenent will be by each 22-1/2 degree bend.

1.2.12.3 Unit of Measure
Unit of neasure: Each

1.2.13 11-1/ 4 Degree Bends

1.2.13.1 Paynment
Payment will cover all costs associated with 11-1/4 degree bend
installation, including excavation, bedding, 11-1/4 degree bend
installation, cathodic protection, thrust blocking, backfill with 2-inch
gravel nmulch cover on disturbed non-paved areas or haul -off of excavated
mat eri al s under pavenents. Renoval and repl acenent of pavenent surfaces
di sturbed by excavation for 11-1/4 degree bends will be by separate unit
price.

1.2.138.2 Measur enment
Measurenent will be by each 11-1/4 degree bend.

1.2.13.3 Unit of Measure
Unit of neasure: Each

1.2.14 Solid Sleeves

1.2.14.1 Paynment
Payment will cover all costs associated with solid sleeve installation
i ncl udi ng excavati on, bedding, solid sleeve installation, cathodic
protection, thrust blocking, backfill with 2-inch gravel mulch cover on
di sturbed non-paved areas or haul -of f of excavated materials under
pavenents. Renoval and replacenent of pavenent surfaces disturbed by
excavation for solid sleeves will be by separate unit price.

1.2.14.2 Measur ement
Measurenent will be by each solid sleeve.

1.2.14.3 Unit of Measure

Unit of neasure: Each

1.2.15 Tappi ng Sl eeve and Val ve with Val ve Box
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

1.2.15.1 Paynment
Payment will cover all costs associated with tapping sleeve and valve with
val ve box installation, including excavation, bedding, tapping sleeve and
valve with val ve box installation, cathodic protection, thrust bl ocking,
backfill with 2-inch gravel nulch cover on disturbed non-paved areas or
haul - of f of excavated materials under pavenents. Renoval and repl acenment
of pavenent surfaces di sturbed by excavation for tapping sleeve and val ve
with valve box will be by separate unit price.

1.2.15.2 Measur erment
Measurenent will be by each tapping sleeve and valve with val ve box.

1.2.15.3 Unit of Measure
Unit of neasure: Each

1.2.16 Cut and Cap

1.2.16.1 Paynment

Payment will cover all costs associated with cut and cap installation
i ncl udi ng excavati on, beddi ng, anchor collar with rods, cut and cap
installation, cathodic protection, thrust blocking of cap, backfill wth

2-inch gravel nulch cover on disturbed non-paved areas or haul -off of
excavated materials under pavenents. Renpval and repl acement of pavenent
surfaces disturbed by excavation for cut and cap will be by separate unit
price. Contractor must install tenporary cut and cap anchoring (anchor
collar with rods) to provide for immedi ate resunption of water service
after conmpletion of cut and cap

1.2.16.2 Measur enment
Measurenent will be by each cut and cap

1.2.16.3 Unit of Measure
Unit of neasure: Each

1.2.17 Remove Existing Piping (Not Asbestos Cenent) In Non-Paved Areas

1.2.17.1 Paynment
Payment will cover all costs associated with renmoving existing pipe (not
asbestos cenent) in non-paved areas, including excavation, pipe renoval and
di sposal, renoval and disposal of associated bl ocking, valves, fittings,
fire hydrants, etc., and backfill with 2-inch gravel nulch cover on
di sturbed surfaces.

1.2.17.2 Measur enent

Measurenent will be by the linear foot neasured on the surface of the
ground through valves and fittings, rounded to the nearest one foot.

1.2.17.3 Unit of Measure
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

Unit of neasure: Lineal feet.
1.2.18 Remove Existing Piping (Not Asbestos Cenent) In Paved Areas
1.2.18.1 Paynment
Payment will cover all costs associated with renmoving existing pipe (not
asbestos cenment) in paved areas, including excavation, pipe renoval and
di sposal, renmoval and di sposal of associated bl ocking, valves, fittings,
fire hydrants, etc., and haul -off of excavation. Renpoval and repl acenent
of pavenent surfaces disturbed by excavation for renoving existing piping
will be by separate unit price.

1.2.18.2 Measur enent

Measurenent will be by the linear foot neasured on the surface of the
ground through valves and fittings, rounded to the nearest one foot.

1.2.18.3 Unit of Measure
Unit of neasure: Lineal feet.
1.2.19 Remove Exi sting Asbestos Cenment Piping In Non-Paved Areas
1.2.19.1 Paynment
Payment will cover all costs associated with renpvi ng exi sting asbestos
cenent pipe in non-paved areas, including excavation, pipe renoval and
di sposal, renoval and di sposal of associated bl ocking, valves, fittings,
fire hydrants, etc., and backfill with 2-inch gravel nulch cover on
di sturbed surfaces.

1.2.19.2 Measur enent

Measurenent will be by the linear foot neasured on the surface of the
ground through valves and fittings, rounded to the nearest one foot.

1.2.19.3 Unit of Measure
Unit of neasure: Lineal feet.

1.2.20 Remove Exi sting Asbestos Cenent Piping In Paved Areas

1.2.20.1 Paynment
Payment will cover all costs associated with renpvi ng exi sting asbestos
cenent pipe in paved areas, including excavation, pipe renoval and
di sposal, renoval and disposal of associated bl ocking, valves, fittings,
fire hydrants, etc., and haul -off of excavation. Renpoval and repl acenent
of pavenent surfaces disturbed by excavation for renoving existing piping
will be by separate unit price.

1.2.20.2 Measur enent

Measurenent will be by the linear foot neasured on the surface of the
ground through valves and fittings, rounded to the nearest one foot.
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDVENT NO. 0003 TO SCLI CI TATI ON NO. DACA63- 03- B- 0008
1.2.20.3 Unit of Measure
Unit of neasure: Lineal feet.
1.2.21 FI owabl e Backfil
1.2.21.1 Paynment

Payment will cover all costs associated with installing flowable backfil
to the underside of paved surfaces.

1.2.21.2 Measur enent

Measurenent will be by the square yard of surface area rounded up to the
near est whol e square yard increnent.

1.2.21.3 Unit of Measure

Unit of neasure: Square yard
1.2.22 Aggregate Surface Course
1.2.22.1 Paynment

Payment will cover all costs associated with renoval of existing aggregate
surface course and replacenent with 6-inch aggregate surface course.

1.2.22.2 Measur enent

Measurenent will be by the square yard of surface area rounded up to the
near est whol e square yard increnent.

1.2.22.3 Unit of Measure

Unit of neasure: Square yard
1.2.23 Concrete Wal k Repl acenent
1.2.23.1 Paynment

Payment will cover all costs associated with renpval of existing concrete
wal k, and replacement with 4-inch concrete wal k.

1.2.23.2 Measur enent

Measurenent will be by the square foot of surface area rounded up to the
near est whol e square foot increnent.

1.2.23.3 Unit of Measure
Unit of neasure: Square foot.
1.2.24 Concrete Pavenment Repl acenent

1.2.24.1 Paynment
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Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

Payment will cover all costs associated with renoval of existing concrete
paverent, and replacenent with 8-inch concrete paverent.

1.2.24.2 Measur enent

Measurenent will be by the square yard of surface area rounded up to the
near est whol e square yard increnent.

1.2.24.3 Unit of Measure
Unit of neasure: Square yard

1.2.25 Asphalt Pavement Repl acenent

1.2.25.1 Paynment
Payment will cover all costs associated with renoval of existing asphalt
paverent, and replacenent with 4-inch bituni nous base course and 2-inch
asphalt surface course.

1.2.25.2 Measur enent

Measurenent will be by the square yard of asphalt surface course rounded up
to the nearest whole square yard increnent.

1.2.25.3 Unit of Measure

Unit of neasure: Square yard
1.2.26 Curb and CGutter Repl acenent
1.2.26.1 Paynment

Payment will cover all costs associated with renoval and replacenent of
curb and gutter.

1.2.26.2 Measur enent

Measurenent will be by the linear foot rounded up to the nearest one foot
i ncrement .

1.2.26.3 Unit of Measure
Unit of neasure: Lineal feet.

1.2.27 Concrete Encase Water Line

1.2.27.1 Paynment
Payment will cover all costs associated with installation of concrete
encasenent of water |ines, where directed by the Contracting O ficer, with
6-inch m ni mum concrete cover of pipe all around.

1.2.27.2 Measur enent

Measurenent will be by the linear foot rounded up to the nearest one foot
i ncrement .
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Ft Bliss Upgrade Water System FBUWS
ACCOMPANYI NG AMENDMENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008
1.2.27.3 Unit of Measure
Unit of neasure: Lineal feet.
1.2.28 2-1nch Bl ow O f
1.2.28.1 Paynment
Payment will cover all costs associated with installation of 2-inch
bl ow-of fs, where directed by the Contracting Oficer, including excavation
beddi ng, tapping saddle, 2-inch valve, pipe and fittings, cathodic
protection, cast iron access box, and backfill with 2-inch gravel nulch
cover on disturbed surfaces.
1.2.28.2 Measur erment
Measurenent will be by each 2-inch bl ow of f.
1.2.28.3 Unit of Measure
Unit of neasure: Each
1.2.29 2-Inch Meter In Meter Box
1.2.29.1 Paynment
Payment will cover all costs associated with installation and connection of
2-inch neters in neter box, where directed by the Contracting Oficer
i ncl udi ng excavation, bedding, installation of 2-inch nmeter in neter box
and backfill with 2-inch gravel mulch cover on disturbed surfaces.
1.2.29.2 Measur enment
Measurenent will be by each 2-inch meter in neter box.
1.2.29.3 Unit of Measure
Unit of neasure: Each
1.2.30 1-Inch Meter In Meter Box
1.2.30.1 Paynment
Payment will cover all costs associated with installation of 1-inch neters
in meter box, where directed by the Contracting O ficer, including
excavation, bedding, installation of 1-inch meter in meter box and backfil
with 2-inch gravel nulch cover on disturbed surfaces.
1.2.30.2 Measur ement
Measurenent will be by each 1-inch nmeter in neter box.

1.2.30.3 Unit of Measure

Unit of neasure: Each
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1.2.31 1-Inch Manual Air Rel ease Val ve
1.2.31.1 Paynment

Payment will cover all costs associated with installation of 1-inch manual
air release valve in access boxes, where directed by the Contracting
O ficer, including excavation, bedding, installation of tapping saddle with
1-inch corporation stop, type K soft copper gooseneck to 1-foot above
grade, cast iron access box and cover, and backfill and surface repl acenent
as required for pipe.
1.2.31.2 Measur erment
Measurenent will be by each 1-inch nanual air rel ease valve in access box.
1.2.31.3 Unit of Measure
Unit of neasure: Each
1.2.32 Couplings For Tie-Ins
1.2.32.1 Paynment

Payment will cover all costs associated with installation of couplings for
tie-ins to existing water service lines, where directed by the Contracting
O ficer, including excavation, bedding, installation of couplings, cathodic
protection if ferrous coupling used, and backfill and surface replacenment
as required for pipe.

1.2.32.2 Measur enment
Measurenent will be by each coupling.

1.2.32.3 Unit of Measure
Unit of neasure: Each

1.2.33 Trench Rock Excavation

1.2.33.1 Paynment

Payment will cover all costs associated with renpval of rock fromtrenches
and replacement with satisfactory materials, including rock excavation
rock haul off and backfill with satisfactory materials (where it occurs in
non- paved areas).

1.2.38.2 [ AME3] Measur enent
Rock excavation nmaterial in trenches is material which cannot be excavated

with a 1.0 cubic yard (heaped) capacity, 42 inch w de bucket on track
nount ed excavator equivalent to Caterpillar nodel 215, rated at not |ess

than 90 HP flywheel power and 30,000 | b drawbar pull. Measurenment will be
for the average depth of rock excavated tinmes a 4 foot wide trench (the
Contractor's trench width will not be a factor) tines the length of

excavati on.

1.2.33.3 Unit of Measure
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Unit of Measure: cubic yard.

1.2.34 [ AME3] Mount Franklin Red Landscape Rock Wth Wven Wed Barrier
Under | aynent

1.2.34.1 Paynent

Payment will cover all costs associated with providing and spreadi ng Munt
Franklin Red Landscape Rock with woven weed barrier underlaynent in

| andscape areas, including subgrade preparation, installing woven weed
barrier underlaynment, and spreading 3 inches of Munt Franklin Red
Landscape Rock to produce a finished surface which matches existing

| andscapi ng.

1.2.34.2 Measur ement

Measurenent will be by certified weigh tickets provided daily to the
Contracting Oficer.

1.2.34.3 Unit of Measure

Unit of Measure: ton.

1.2.35 [ AME3] Ductile Iron Pipe Above G ound

1.2.35.1 Paynent

Payment will cover all costs associated with installing ductile iron pipe
above ground including provision of 8 inch bedding, installation of 12 inch
restrained joint ductile iron pipe, installation of fill to 3 -0" above top
of pipe with 5:1 m ni mum sl ope back to grade, and cover of exposed earth
surfaces resulting fromthe Contractor's operations with 2 inch thickness
gravel nul ch.

1.2.35.2 Measur ement

Measurenent will be by the linear foot neasured on the surface of the
ground through valves and fittings, rounded up to the nearest one foot
i ncrenent.

1.2.35.3 Unit of Measure

Unit of Measure: |ineal feet.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

SECTI ON 02220

DEMCLI TI ON
05/ 02
AVENDMVENT NO. 0002 & 0003

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 the
basi ¢ desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A10. 6 (1990; R 1998) Safety Requirements for
Denolition Operations

U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manua

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 61- SUBPART M Nat i onal Em ssion Standard for Asbestos

.2 GENERAL REQUI REMENTS

Do not begin denolition until authorization is received fromthe
Contracting Officer. Renove rubbish and debris fromthe project site; do
not all ow accurul ati ons i nside or outside the reservoirs or inside or
outside the buildings . The work includes denolition, salvage of identified
items and materials, and renoval of resulting rubbish and debris. Rubbish
and debris shall be renoved from Government property daily, unless
otherwi se directed, to avoid accunul ation at the denolition site.
Material s that cannot be renoved daily shall be stored in areas specified
by the Contracting Officer. |In the interest of occupational safety and
health, the work shall be perforned in accordance with EM 385-1-1, Section
23, Derolition, and other applicable Sections.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation following the "G'
designation identifies the office that will review the submittal for the
Governnent. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals
Notification to TDH, G

Notification of building denolition activity, signed by the
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Installation representative, shall be provided to the Texas
Department of Health (TDH) no later than 10 days before denolition
of any structure. The Contractor shall submit a receipt of proof
of notification to the Contracting Oficer.

SD- 03 Product Data
Work Pl an;

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provi de necessary supports, latera
braci ng and shoring when required, careful renoval and disposition
of materials specified to be sal vaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and timely disconnection of utility services. The
procedures shall include a detailed description of the nethods and
equi prent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1.

SD-07 Certificates
Denmolition plan; G
Notifications; G
Notification of Denpolition and Renovation forns; G

Submit proposed sal vage, denolition and renoval procedures to
the Contracting O ficer for approval before work is started.

SD-11 d oseout Subnittals
Recei pt s

1.4 REGULATORY AND SAFETY REQUI REMENTS
Conply with federal, state, and local hauling and disposal regulations.
In addition to the requirements of the "Contract Cl auses," safety
requi renents shall conformw th ANSI A10. 6.

1.4.1 Notificati ons
Furnish tinely notification of denolition projects to Federal, State,
regi onal, and local authorities in accordance with 40 CFR 61- SUBPART M
Notify the Contracting Officer in witing 10 worki ng days prior to the
comencenment of work in accordance with 40 CFR 61- SUBPART M
Conpl ete and subrmit Notification of Denolition and Renovation forms to
Federal and State authorities and Contracting O ficer, including

Notification to TDH, postmarked or delievered at |east ten working days
prior to commrencenent of work, in accordance with 40 CFR 61- SUBPART M

1.5 DUST AND DEBRI S CONTROL

Prevent the spread of dust and debris to occupied portions of the structure
or adjacent buildings and avoid the creation of a nuisance or hazard in the
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surrounding area. Do not use water if it results in hazardous or
obj ecti onabl e conditions such as, but not limted to, ice, flooding, or
pol | uti on.

1.6 PROTECTI ON
1.6.1 Traffic Control Signs

Were pedestrian and driver safety is endangered in the area of renpval
work, use traffic barricades with flashing lights. Notify the Contracting
Oficer prior to beginning such work.

1.6.2 Exi sting Work

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to determine the extent of the
work. The Contractor shall take necessary precautions to avoi d danmage to
existing itens to remain in place, to be reused, or to remain the property
of the Governnent; any danmaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nmay be required as
a result of any cutting, renoval, or denolition work perfornmed under this
contract. Do not overload structural elenents. Provide new supports and
rei nforcement for existing construction weakened by denolition or renoval
work. Repairs, reinforcenent, or structural replacenent nust have
Contracting O ficer approval.

1.6.3 Tr ees

Trees within the project site which mght be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 6 foot
hi gh fence. The fence shall be securely erected a mninumof 5 feet from
the trunk of individual trees or follow the outer perinmeter of branches or
clunmps of trees. Any tree designated to remain that is damaged during the
wor k under this contract shall be replaced in kind or as approved by the
Contracting Oficer.

1.6.4 Facilities

Protect electrical and nmechanical services and utilities. \Were renoval of
existing utilities and pavenent is specified or indicated, provide approved
barri cades, tenporary covering of exposed areas, and tenporary services or
connections for electrical and nechanical utilities. Floors, roofs, walls,
colums, pilasters, and other structural conponents that are designed and
constructed to stand without |ateral support or shoring, and are determn ned
to be in stable condition, shall remain standing without additiona

bracing, shoring, of lateral support until denolished, unless directed
otherwi se by the Contracting Officer. The Contractor shall ensure that no
el enents deternmined to be unstable are I eft unsupported and shall be
responsi bl e for placing and securing bracing, shoring, or lateral supports
as may be required as a result of any cutting, renmpval, or denolition work
performed under this contract.

1.6.5 Protecti on of Personne
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During the demolition work the Contractor shall continuously evaluate the
condi tion of the structure being denolished and take i nmediate action to
protect all personnel working in and around the denolition site. No area,
section, or conponent of floors, roofs, walls, colums, pilasters, or other
structural elenent will be allowed to be left standing w thout sufficient
bracing, shoring, or lateral support to prevent collapse or failure while
wor knmen renove debris or performother work in the inmedi ate area.

1.7 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be pernitted

1.8 RELOCATI ONS
Performthe renoval and reinstallation of relocated itens as indicated with
wor krmen skilled in the trades involved. Repair itenms to be relocated which
are damaged or replace danaged itenms with new undamaged itens as approved
by the Contracting O ficer.

1.9 Requi red Dat a
Denolition plan shall include procedures for careful renoval and
di sposition of materials specified to be sal vaged, coordi nati on with other
work in progress, a disconnection schedule of utility services, and a
detail ed description of methods and equi pnent to be used for each operation
and of the sequence of operations.

1.10 Envi ronmental Protection

The work shall conply with the requirenents of Section 01355 ENVI RONVENTAL
PROTECTI ON .

1.11 USE OF EXPLOSI VES
Use of explosives will not be permtted.
PART 2  PRODUCTS
Not used.
PART 3 EXECUTI ON
3.1 EXI STI NG FACI LI TIES TO BE REMOVED
3.1.1 Structures
The existing reservoir walls at Buildings 11172, 11173, and 4317 shall be
renoved [ AM3] to 2 feet bel ow grade unl ess shown ot herwi se on the

Drawi ngs.. The existing reservoir at building 1318 shall be renoved
conpl etely.

3.1.2 Uilities and Rel ated Equi prent

Renove existing utilities , as indicated and terminate in a nanner
conforming to the nationally recognized code covering the specific utility
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and approved by the Contracting O ficer. [AM2] When renovi ng asbest os
cenent pipe, conformto requirenents of Section 13280 ASBESTOS ABATEMENT.
Asbestos cenent pipe will not be renoved below 5 feet of depth bel ow grade
unl ess directed by Contracting Oficer's Representative. Transport poperly
contained AC pipe to the Ft. Bliss landfill as indicated on the draw ngs.
When utility Iines are encountered that are not indicated on the draw ngs,
the Contracting O ficer shall be notified prior to further work in that
area. Renopve neters and rel ated equi pnent and deliver to a |location on the
[ AME2] Main Ft. Bliss cantonment in accordance with instructions of
the Contracting Officer. If utility lines are encountered that are not
shown on draw ngs, contact the Contracting Oficer for further instructions.

3.1.3 Pavi ng and Sl abs

Renove sawcut concrete and asphaltic concrete paving and sl abs where
required. Provi de neat sawcuts at linmits of pavenent renoval as indicated.

3.1. 4 Concrete

Saw concrete along straight Iines to a depth of not |ess than 2 inches.
Make each cut in walls perpendicular to the face and in alignment with the
cut in the opposite face. Break out the renmainder of the concrete provided
that the broken area is concealed in the finished work, and the renaining
concrete is sound. At locations where the broken face cannot be conceal ed,
grind snoboth or saw cut entirely through the concrete. [AM{2] See Section
02221 PAVEMENT REMOVAL.

3.1.5 Pat chi ng

Wiere renoval s | eave hol es and damaged surfaces exposed in the finished
wor k, patch and repair these holes and danaged surfaces to match adjacent
finished surfaces. Were new work is to be applied to existing surfaces,
performrenoval s and patching in a manner to produce surfaces suitable for
receiving new work. Finished surfaces of patched area shall be flush with
t he adjacent existing surface and shall match the existing adjacent surface
as closely as possible as to texture and finish. Patching shall be as
speci fied and indicated, and shall include:

a. Holes and depressions left as a result of renpvals in existing
concrete walls to remain shall be conpletely filled with an
approved concrete patching material, applied in accordance wth
the manufacturer's printed instructions.

3.2 DI SPCSI TI ON OF MATERI AL
3.2.1 Title to Material s

Except where specified in other sections, all materials and equi pment
renoved, and not reused, shall becone the property of the Contractor and
shall be removed from Government property. Title to materials resulting
fromdenolition, and materials and equi pnent to be renoved, is vested in
the Contractor upon approval by the Contracting O ficer of the Contractor's
denolition and renoval procedures, and authorization by the Contracting
Oficer to begin denolition. The Government will not be responsible for
the condition or | oss of, or damage to, such property after contract award.

Mat eri al s and equi prent shall not be viewed by prospective purchasers or
sold on the site
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3.2.2 Sal vaged Materials and Equi prent

Renove materials and equi pnment that are indicated on drawi ngs to be renoved
by the Contractor and that are to remain the property of the Governnent.

Contractor shall salvage itenms and material to the naxi num extent possible.

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renmoved from Governnment property before
conpl etion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

Salvaged itens to remain the property of the Governnent shall be renoved in
a manner to prevent damage, and packed or crated to protect the itens from
damage while in storage. |Itens damaged during renmoval or storage shall be
repaired or replaced to match existing itenms. Containers shall be properly
identified as to contents. |[AM#2] Transport salvaged itens to the
contractor's designated | aydown yard.

[AME2] Itens to remain the property of the governnent are:

1. Punps.
2. Meters and neter boxes.

3.2.3 Ferrous Material Recycling

Al ferrous materials shall be salvaged for recycing. Ferrous naterials
may be [ AM#2] taken to a privately owned recycle center
Denvol i shed fire hydrants cannot be reused because of the probability of

| ead paint coatings. To avoid friable | ead abatenent, the Contractor nust
not pull lead joints |oose during denolition of cast iron pipe. Pipe and
fittings containing lead joints and fire hydrants shall be stored in

encl osed watertight containers until delivered to an approved recycle
center.

3.2.4 Unsal vageabl e Materi al

Concrete, masonry, and other nonconbustible material, except concrete
permitted to remain in place, shall be disposed of [AM{2] off governnent
controlled property. [AM2] Conbusti ble material shall be

di sposed of off the site.

3.3 CLEANUP

Debris and rubbish shall be renoved from base slab and sinilar excavations.
Debris shall be renoved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regulations regarding hauling and

di sposal shall apply.

3.3.1 [AW2] DELETED

-- End of Section --
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
05/ 02
AVENDVENT NO. 0003

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 gnati on only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 180 (2001) Misture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ranmer and an
457-mm (18-in) Drop

ASTM | NTERNATI ONAL ( ASTM
ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-mcu.m))

ASTM D 2487 (2000) Soils for Engineering Purposes
(Unified Soil dassification Systen

ASTM D 2922 (2001) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (2001) water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

[ AM#3]  ASTM | NTERNATI ONAL (ASTM

ASTM D 5034 (1995; R 2001) Breaking Strength and
El ongation of Textile Fabrics (G ab Test)

1.2 DEGREE OF COWVPACTI ON

Degree of conpaction shall be expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS
Covernment 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
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that will reviewthe submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

[ AM#3] SD- 04 Sanpl es

50 | b sanple of Landscape Rock; G RE
One sqg ft of Wven Wed Fabric; G RE

SD-06 Test Reports

Field Density Tests; G RE
Testing of Backfill Materials; G RE

Copies of all laboratory and field test reports within 24 hours
of the conpletion of the test.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW &GP, GM GP-GM GWGEM GC, GP-GC, GMGC, SW SP, SM SWSM SC,
SWSC, SP-SM SP-SC.

2.1.2 Unsatisfactory Materials

Materials which do not comply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic matter, frozen material, and stones
larger than 2 inches. The Contracting Oficer shall be notified of any
contami nated materials.

2.1.3 Cohesi onl ess and Cohesive Material s

Cohesionl ess materials shall include materials classified in ASTM D 2487 as
GWN GP, SW and SP. Cohesive materials shall include materials classified
as GC, SC, M, CL, MH, and CH Materials classified as GMand SM shall be
identified as cohesionless only when the fines have a plasticity index of
zero.

2.1.4 Rock

Rock shall consist of boul ders neasuring 1/2 cubic yard or nore and
materi al s that cannot be renpved w thout systematic drilling and bl asting
such as rock material in | edges, bedded deposits, unstratified masses and
congl orrer at e deposits, and bel ow ground concrete or masonry structures,
exceeding 1/2 cubic yard in volunme, except that pavenments shall not be
consi dered as rock.

2.1.5 [ AME3] Landscape Rock

Landscape rock shall be locally available Munt Franklin Red Landscape
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Rock. Rock shall nmatch size and col or of existing | andscape rock

2.1.6 Wven Weed Fabric

Wven weed fabric for underlaynment of |andscape rock shall be woven
pol ypropyl ene, polyester, or fiberglass, mat in accordance with ASTM D 5034.

It shall be nmade specifically for use as a fabric around plant naterial
Nomi nal wei ght shall be a mininmm4 ounces per square yard. Perneability
rate shall be a mininumO0.4 inches per second.

2.1.7 Unyi el ding Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinmension or as defined by the pipe
manuf acturer, whichever is snaller.

2.1.8 Unstabl e Materi a

Unstabl e material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

2.1.9 Sel ect Granul ar NMateri al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel , crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of nateria
passing a No. 200 nesh sieve and no | ess than 95 percent by wei ght passing
the | inch sieve. The nmaximum all owabl e aggregate size shall be 2 inches,
or the nmaxi mum si ze recomrended by the pipe manufacturer, whichever is
smal | er.

2.1.10 Beddi ng
Beddi ng shall be a coarse sand.
2.2  PLASTI C MARKI NG TAPE

Plastic marking tape shall be acid and al kali-resistant polyethylene film
6 inches wide with mninumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi |engthwi se and 1500 psi crosswi se. The tape
shal | be manufactured with integral wires, foil backing or other neans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for marking
and | ocating underground utilities. The nmetallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shal |l bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Bl ue: Wat er Systens

2.3 Detection Wre For Non-Metalic Piping

Detection wire shall be insulated single strand, solid copper with a
m ni mum di ameter of 12 AWG
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PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be performed to the |lines and grades indicated. Rock
excavation shall include renoval and disposition of material defined as
rock in paragraph MATERI ALS. Earth excavation shall include renoval and

di sposal of material not classified as rock excavation. During excavation
materi al satisfactory for backfilling shall be stockpiled in an orderly
manner at a di stance fromthe banks of the trench equal to 1/2 the depth of
the excavation, but in no instance closer than 2 feet. Excavated material
not required or not satisfactory for backfill shall be removed fromthe
site . Gading shall be done as may be necessary to prevent surface water
fromflowing into the excavation, and any water accumul ating shall be
renoved to nmaintain the stability of the bottom and sides of the
excavation. Unauthorized overexcavation shall be backfilled in accordance
wi th paragraph BACKFI LLI NG AND COVPACTI ON at no additional cost to the
Gover nent .

3.1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nmade vertical, and of such width as reconmended in the

manuf acturer's installation nanual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls
nore than 5 feet high shall be shored, cut back to a stable slope, or
provi ded with equival ent means of protection for enployees who may be
exposed to nmoving ground or cave in. Vertical trench walls nore than 10
feet high shall be shored. Trench walls which are cut back shall be
excavated to at least the angle of repose of the soil. Special attention
shall be given to slopes which may be adversely affected by weather or

noi sture content. The trench width below the top of pipe shall not exceed
24 inches plus pipe outside diameter (O D.) for pipes of less than 24

i nches inside diameter and shall not exceed 36 inches plus pipe outside
di aneter for sizes larger than 24 inches inside diameter. Were
recommended trench wi dths are exceeded, redesign, stronger pipe, or special
installation procedures shall be utilized by the Contractor. The cost of
redesi gn, stronger pipe, or special installation procedures shall be borne
by the Contractor w thout any additional cost to the Governnent.

3.1.1.1 Bott om Preparation

The bottons of trenches shall be accurately graded to allow for 6 inch
beddi ng. Bell holes shall be excavated to the necessary size at each joint
or coupling to elimnate point bearing.

3.1.1. 2 Renoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
material shall be renobved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable nmaterial is required due to the
Contractor's fault or neglect in performing the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

Section 02316 Page 4



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

3.1.1.3 Excavation for Appurtenances

Excavation for nmanhol es, catch-basins, inlets, or sinilar structures shal
be of sufficient size to pernmit the placement and renoval of forns for the
full length and width of structure footings and foundati ons as shown. Rock
shal | be cl eaned of | oose debris and cut to a firmsurface either |evel,
stepped, or serrated, as shown or as directed. Loose disintegrated rock
and thin strata shall be removed. Renoval of unstable material shall be as
speci fi ed above. When concrete or nmasonry is to be placed in an excavated
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be nade unti

just before the concrete or nasonry is to be placed.

3.1.1. 4 [ AVE3] DELETED

3.1.2 St ockpi | es

St ockpi l es of satisfactory and unsatisfactory and wasted materials shall be
pl aced and graded as specified. Stockpiles shall be kept in a neat and
wel | drained condition, giving due consideration to drainage at all tinmes.
The ground surface at stockpile |ocations shall be cleared, grubbed, and
seal ed by rubber-tired equi pment, excavated satisfactory and unsati sfactory
materials shall be separately stockpiled. Stockpiles of satisfactory
materials shall be protected from contani nati on which may destroy the
quality and fitness of the stockpiled nmaterial. |If the Contractor fails to
protect the stockpiles, and any material becomes unsatisfactory, such
material shall be renoved and replaced with satisfactory material from
approved sources at no additional cost to the Government. Locations of
stockpil es of satisfactory materials shall be subject to prior approval of
the Contracting O ficer.

3.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material or select granul ar
material as required. Backfill shall be placed in |layers not exceeding 6
i nches | oose thickness for conpaction by hand operated machi ne conpactors,
and 8 inches |oose thickness for other than hand operated nachi nes, unless
ot herwi se specified. Each |layer shall be conmpacted to at |east 95 percent
maxi mum density for cohesionless soils and 90 percent maxi mum density for
cohesive soils, unless otherwi se specified. |If an approved two-sack
cenent/sand mx is used, it may be deposited in one lift to match the ful
dept h of backfill required.

3.2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The joints and couplings
shall be left uncovered during the pressure test.

3.2.1.1 Repl acenment of Unstable Materi al
Unstable material renmoved fromthe bottomof the trench or excavation shal

be replaced with select granular material placed in [ayers not exceeding 6
i nches | oose thickness.
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3.2.1.2 Beddi ng
Beddi ng shall be of the type and thickness shown.
3.2.1.3 Fi nal Backfil

The renmai nder of the trench, except for special nmaterials for roadways,
railroads and airfields, shall be filled with satisfactory material. The
remai nder of the trench for roadways, railroads, and airfields shall be
filled with select granular material or an approved two-sack cenent/sand
m x. Backfill material shall be placed and conpacted as foll ows:

a. Roadways, Railroads, and Airfields: Backfill shall be placed up
to the elevation at which the requirenents in Section 02300
EARTHWORK control. Water flooding or jetting methods of
conpaction will not be permtted.

b. Sidewal ks, Turfed or Seeded Areas and M scell aneous Areas:
Backfill shall be deposited in |layers of a maxi numof 12 inch
| oose thickness, and conpacted to 85 percent maxi num density for
cohesi ve soils and 90 percent naxi num density for cohesionl ess
soils. Conpaction by water flooding or jetting will not be
permitted. This requirenment shall also apply to all other areas
not specifically designated above.

3.2.1. 4 Fl owabl e Backfil

Fl owabl e Backfill: \Were trenches cross asphalt or concrete streets, the
backfill material shall be Flowable Backfill material as follows: 100 psi,
medi um mi x, 50 | bs cement, 200 | bs fly ash, 2800 |bs sand, 60 gallons water
= 1 cubic yard of nmortar. Flowable Backfill shall be used in the entire

excavated area across a roadway up to the bottom of the final paverment. A
m x design with test cylinder break reports for that particular mx design
shall be subnmitted (the sane as shop drawings) to the Contracting Authority
for review and possi bl e approval prior to construction. During
construction, test cylinders, as often as directed by the Contracting

Aut hority, shall be made and tested for flowable backfill to the

sati sfaction of the Contracting Authority. Flowable backfill may be deemned
unacceptable if, in the opinion of the Contracting Authority, test results
i ndicate the strength is too high. It is the intent of these
specifications to provide flowable backfill that can be renoved by a
standard rubber tire backhoe without the use of special equipnent such as

j ackhamer s.

In addition to the above, the new water line shall be bedded fromthe
trench bottomto a point 6 inches above the pipe with crushed stone
granul ar material conpacted to 90 percent Mdified Proctor Density per
AASHTO T 180, before placing flowable backfill in the trench.

3.2.2 Backfill for Appurtenances

After the thrust blocks or similar structure has been constructed and the
concrete has been allowed to cure for 3 days, backfill shall be placed in
such a manner that the structure will not be damaged by the shock of
falling earth. The backfill material shall be deposited and conpacted as
specified for final backfill, and shall be brought up evenly on all sides
of the structure to prevent eccentric |oading and excessive stress.
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3.3 [ AM#3] Landscaped Area Restoration in Area A

Landscape rock shall be 3 inches thick on top of woven weed fabric (fabric
splices shall be lapped 12 inches mninun) to match the | ook of the
exi sting | andscaped areas.

3.4 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.4.1 Wat er Lines

Trenches shall be of a depth to provide a mninmum cover of 3 feet fromthe
exi sting ground surface, or fromthe indicated finished grade, whichever is
lower, to the top of the pipe.

3.4.2 Pl astic Marking Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 18
i nches bel ow fini shed grade unl ess ot herwi se shown.

3.5 TESTING

Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Government.

3.5.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Oficer

3.5.2 Testing of Backfill Materials

Classification of backfill materials shall be deternmined in accordance with
ASTM D 2487 and the noisture-density relations of soils shall be deterni ned
in accordance with ASTM D 1557. A m nimum of one soil classification and
one noi sture-density relation test shall be performed on each different
type of material used for bedding and backfill.

3.5.3 Field Density Tests

Tests shall be perforned in sufficient nunbers to ensure that the specified
density is being obtained. A mininumof one field density test per Iift of
backfill for every 200 feet of installation shall be performed. One
noi sture density relationship shall be determ ned for every 1500 cubic
yards of material used. Field in-place density shall be determined in
accordance with ASTM D 1556 or ASTM D 2922. \When ASTM D 2922 is used, the
calibration curves shall be checked and adjusted using the sand cone net hod
as described in paragraph Calibration of the ASTM publication. ASTM D 2922
results in a wet unit weight of soil and when using this method, ASTM D 3017
shall be used to determine the nmoisture content of the soil. The
calibration curves furnished with the noisture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
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calibration checks of both the density and noi sture gauges shall be nmade at
the beginning of a job, on each different type of material encountered, at
intervals as directed by the Contracting Officer. Copies of calibration
curves, results of calibration tests, and field and | aboratory density
tests shall be furnished to the Contracting O ficer. Trenches inproperly
conpacted shall be reopened to the depth directed, then refilled and
conpacted to the density specified at no additional cost to the Government.

-- End of Section --
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SECTI ON 02510A

WATER DI STRI BUTI ON SYSTEM
05/ 02
AVENDVENT NO. 0003

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 gnati on only.

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

AWM B300 (1999) Hypochlorites
AWM B301 (1999) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1998) Ductile-lron and Gay-Ilron
Fittings, 3 In. Through 48 In. (76 mm
t hrough 1219 nn), for Water

AWM Cl111 (2000) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1999) Fl anged Ductile-lron Pipe Wth
Ductile-lron or Gray-Iron Threaded Fl anges

AWM C151 (2002) Ductile-lron Pipe, Centrifugally
Cast, for Water

AWM C153 (2000) Ductile-lron Conpact Fittings for
Wat er Service

AWM C500 (2002; A C500a-95) Metal-Seated Gate
Val ves for Water Supply Service

AWM C502 (1994) Dry-Barrel Fire Hydrants

AWM C509 (2001) Resilient-Seated Gate Val ves for
Wat er Supply Service

AWM C600 (1999) Installation of Ductile-Iron Water
Mai ns and Their Appurtenances

AWM C606 (1997) G ooved and Shoul dered Joints

AWM C651 (1999) Disinfecting Water Mains
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AWM

AWM

AWM

AWM

C800

C900

C905

M23

ASBESTOS CEMENT PRODUCT

ACPPA 1344

ASME

ASME

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

(2001) Underground Service Line Valves and
Fittings

(1997) Pol yvinyl Chloride (PVC) Pressure
Pi pe, and Fabricated Fittings, 4 In.
Through 12 In. (100 mm Through 300 nm,
for Water Distribution

(1997) Polyvinyl Chloride (PVC) Pressure
Pi pe and Fabricated Fittings 14 In.
Through 48 In. (350 mm through 1,200 nm

(2002) Manual : PVC Pi pe - Design and
Installation

PRODUCERS ASSOCI ATl ON ( ACPPA)

(1988) Reconmended Work Practices for A/C
Pi pe

ASME | NTERNATI ONAL ( ASME)

B1.20.1

B16. 1

B16. 26

(1983; R 2001) Pipe Threads, General
Pur pose, | nch

(1998) Cast Iron Pipe Flanges and Fl anged
Fittings

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASTM | NTERNATI ONAL (ASTM

B 88

B 88M

D 1784

D 1785

D 2241

D 2464

D 2466

D 2467

D 2564

(2002) Seanl ess Copper Water Tube

(1999) Seanl ess Copper Water Tube (Metric)
(1999ael) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y( Vi nyl

Chl oride) (CPVC) Conpounds

(1999) Poly(Vinyl Chloride)(PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(2000) Poly(Vinyl Chloride) (PVQ
Pressure-Rated Pi pe (SDR Series)

(1999) Threaded Poly(Vinyl Chloride) (PVC
Plastic Pipe Fittings, Schedule 80

(2002) Poly(Vinyl Chloride)(PVC) Plastic
Pi pe Fittings, Schedule 40

(2002) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

(2002) Solvent Cenents for Poly(Vinyl
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Chloride) (PVC) Plastic Piping Systens

ASTM D 2855 (1996; R 2002) Making Sol vent - Cenent ed
Joints with Poly(Vinyl Chloride) (PVQ
Pi pe and Fittings

ASTM F 477 (2002e1) El astoneric Seals (Gaskets) for
Joi ning Plastic Pipe

DUCTI LE | RON Pl PE RESEARCH ASSCCI ATI ON ( DI PRA)

Dl PRA TRD (2002) Thrust Restraint Design for Ductile
Iron Pipe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

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

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Vol atile Solids

NFPA 49 (1994) Hazardous Chenicals Data

NFPA 704 (2001) Identification of the Fire Hazards

of Materials for Emergency Response
NSF | NTERNATI ONAL ( NSF)

NSF 14 (20029) Pl astics Piping Conponents and
Rel ated Materials

NSF 61 (2001; Addendum 1 - Sep 2001) Drinking
Wat er System Conponents - Health Effects

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 21 (1982; R 2000) Wite or Colored Silicone
Al kyd Pai nt
SSPC Pai nt 25 (1997; R 2000) Zinc Oxide, Aklyd, Linseed

Gl Prinmer for Use Over Hand C eaned
Steel, Type | and Type 11

1.2 Pl PI NG

This section covers water distribution and service |ines, and connecti ons
to building service at a point approxinmately 5 feet outside buil dings and
structures to which service is required. The Contractor shall have a copy
of the manufacturer's recommendations for each material or procedure to be
utilized available at the construction site at all tines.
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1.2.1 Servi ce Lines
Piping for water service lines less than 3 inchesin dianeter shall be
pol yvi nyl chloride (PVC) plastic, or copper tubing, unless otherw se shown
or specified. Piping for water service lines 3 inchesand | arger shall be
ductile iron or polyvinyl chloride (PVC) plastic.

1.2.2 Di stribution Lines 80 mm (3 Inches) or Larger
Piping for water distribution lines 3 inches or larger shall be ductile iron

[ AME3] or polyvinyl chloride (PVC) through 36 inch nomi nal dianeter

plastic, [AM3] unl ess ot herwi se shown or specified.

1.2.3 Supply Lines 80 mm (3 Inches) or Larger

Piping for water supply lines 3 inches or |larger shall be ductile iron or
pol yvi nyl chloride (PVC) plastic, through 36 inch nom nal dianeter.

1.2.4 Sprinkl er Supply Lines
Piping for water |ines supplying sprinkler systens for building fire
protection shall conformto NFPA 24 fromthe point of connection with the
water distribution systemto the building 5 foot Iine.

1.2.5 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which come in contact with
the potable water shall conformto NSF 61.

1.2.6 Pl astic Piping System
Pl astic piping system conmponents (PVC) intended for transportation of
pot abl e water shall conply with NSF 14 and be legibly marked with their
symnbol .

1.2.7 Excavation, Trenching, and Backfilling
Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provi sions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

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 submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Installation;

The manufacturer's recommendati ons for each material or
procedure to be utilized.
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Waste Water Disposal Method;

The met hod proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation;

A statenent signed by the principal officer of the contracting
firmstating that the installation is satisfactory and in
accordance with the contract draw ngs and specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD-06 Test Reports
Bact eri ol ogi cal Disinfection
Test results fromcomercial |aboratory verifying disinfection
SD-07 Certificates
Met ers;

Manuf acturer's certificate stating that each neter furnished has
been tested for accuracy of registration and conpliance with the
accuracy and capacity requirenments of the appropriate AWM
st andar d.

1.4 HANDL I NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
l[ining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be nade by the Contractor in a satisfactory manner, at no
additional cost to the Governnment. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permitted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being lowered into the trench and shall be
kept clean during laying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
materi al w thout additional expense to the Government. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

1.4.1 M scel | aneous Plastic Pipe and Fittings
Pol yvi nyl Chloride (PVC) pipe and fittings shall be handl ed and stored in
accordance with the manufacturer's reconmendati ons. Storage facilities
shall be classified and marked in accordance with NFPA 704, with
classification as indicated in NFPA 49 and NFPA 325-1.

PART 2 PRODUCTS

2.1 Pl PE
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Pi pe shall conformto the respective specifications and other requiremnments
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conform ng
to ASTM D 1784, C ass 12454B.

a. Pipe Less Than 4 inch Dianeter:

(1) ScrewJoint: Pipe shall conformto dinensional requirenments
of ASTM D 1785 Schedul e 80, with joints neeting requirenments of
150 psi working pressure, 200 psi hydrostatic test pressure,

unl ess ot herwi se shown or specified. Pipe couplings when used,
shall be tested as required by ASTM D 2464.

(2) Elastomeric-Gasket Joint: Pipe shall conformto di nensiona
requi renents of ASTM D 1785 Schedul e 40, with joints neeting the
requi renents of 150 psi working pressure, 200 psi hydrostatic test
pressure, unless otherw se shown or specified, or it may be pipe
conformng to requirenments of ASTM D 2241, elastoneric joint, wth
the follow ng applications:

Maxi mum Wor ki ng M ni num Hydrostatic
SDR Pressure Pressure
psi psi
17 150 200

(3) Solvent Cenent Joint: Pipe shall conformto dinensiona

requi renents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requi renents of 150 psi working pressure and 200 psi hydrostatic
test pressure.

b. Pipe 4 through 12 inch Dianeter: Pipe, couplings and fittings
shall conformto AWM C900, C ass 150, Cl OD pi pe di nensions,
el astoneri c-gasket joint, unless otherw se shown or specified.

c. Pipe 14 through 36 inch Diameter: Pipe shall conformto AWM C905
[ AME3] DR 21, unless otherw se shown or specified.

2.1.2 Ductile-1ron Pipe

[ AME3] For pipe 14 inches and |l arger (and where shown on the draw ngs),
Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 150 psi, unless otherw se shown or specified. Pipe shall be
cenent-nortar lined in accordance with AWM Cl104. Linings shall be
standard. Wen installed underground, pipe shall be coated in accordance
with Section 13110 CATHCODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE).  Fl anged
ductile iron pipe with threaded flanges shall be in accordance wi th AWM
C115.

2.1.3 Copper Tubi ng
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Copper tubing shall conformto ASTM B 88, Type K, anneal ed.
2.2 FI TTI NGS AND SPECI ALS
2.2.1 PVC Pi pe System

a. For pipe less than 4 inch dianeter, fittings for threaded pipe
shall conformto requirements of ASTM D 2464, threaded to conform
to the requirenents of ASME Bl.20.1 for use with Schedul e 80 pipe
and fittings; fittings for solvent cenent jointing shall conform
to ASTM D 2466 or ASTM D 2467; and fittings for el astomeric-gasket
joint pipe shall be iron confornming to AWM C110 or AWM C111.
Iron fittings and specials shall be cenment-nortar |ined (standard
t hi ckness) in accordance wi th AWM C104.

b. For pipe 4 inch dianeter and larger, fittings and specials shal
be iron, bell end in accordance with AWM C110, 150 psi pressure
rati ng unl ess otherw se shown or specified, except that profile of
bell may have special dinmensions as required by the pipe
manuf acturer; or fittings and specials nmay be of the same materia
as the pipe with elastomeric gaskets, all in confornmance with AWM
C900. Iron fittings and specials shall be cenent-nortar |ined
(standard thickness) in accordance with AWM Cl104. Fittings shal
be bell and spigot or plain end pipe, or as applicable. Ductile
iron conpact fittings shall be in accordance with AWM C153

2.2.2 Ductile-lron Pipe System
Fittings and specials shall be suitable for 150 psi pressure rating, unless
ot herwi se specified. Fittings and specials for mechanical joint pipe shal
conformto AWM C110. Fittings and specials for use with push-on joint
pi pe shall conformto AWM C110 and AWM Cl11. Fittings and specials for
grooved and shoul dered end pi pe shall conformto AWM C606. Fittings and

speci al s shall be cement-nortar |ined (standard thickness) in accordance
with AWM Cl104. Ductile iron conpact fittings shall conformto AWM C153.

2.2.2.1 Dielectric Fittings
Dielectric fittings shall be installed between threaded ferrous and
nonferrous netallic pipe, fittings and val ves, except where corporation
stops join mains. Dielectric fittings shall prevent netal -to-netal contact
of dissimlar netallic piping elenments and shall be suitable for the
requi red working pressure.

2.2.3 Copper Tubing System
Fittings and specials shall be flared and conformto ASME B16. 26.

2.3 JANTS

2.3.1 Pl astic Pipe Jointing

2.3.1.1 PVC Pi pe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be nmade in accordance with the
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manuf acturer's recomendati ons, and as approved by the Contracting O ficer

2.3.2 Ductile-Iron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shal

conformto AWM Cl111.

b. Push-on joints shall conformto AWM C111.

c. Rubber gaskets and lubricants shall conformto the applicable

requi renents of AWM C111.
2.3.3 Bonded Joi nts

For ductile iron pipe installed underground, a netallic bond shal

be

provided at each joint, including joints made with flexible couplings,

caul ki ng, or rubber gaskets, of ferrous nmetallic piping to effect

conti nuous conductivity. The bond wire shall be Size 1/0 copper conductor
suitable for direct burial shaped to stand clear of the joint. The bond

shall be of the thermal weld type.

2.3. 4 | solation Joints

Isolation joints shall be installed between nonthreaded ferrous and

nonferrous netallic pipe, fittings and valves. Isolation joints shal
consi st of a sandw ch-type flange isolation gasket of the dielectric type,
i sol ati on washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside diameter equal to the flange
outside dianeter. Bolt isolation sleeves shall be full length. Units

shall be of a shape to prevent netal -to-netal contact of dissinlar

netal lic piping el enents.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel niddle
ring, two steel followers, two gaskets, and the necessary stee

bolts and nuts to conpress the gaskets.

b. Split-sleeve type couplings may be used in aboveground

installations when approved in special situations and shal

consi st of gaskets and a housing in two or nore sections with the

necessary bolts and nuts.

2.3.5 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be nmade with the

specified fittings.
2.4  VALVES

2.4.1 Check Val ves

Check val ves shall be designed for a mini mumworking pressure of 150 psi or

as indicated. Valves shall have a clear waterway equal to the ful
di aneter of the valve. Valves shall open to pernmit flow when inl et

noni nal

pressure is greater than the discharge pressure, and shall close tightly to

prevent return flow when di scharge pressure exceeds inlet pressure.
size of the valve, working pressure, manufacturer's name, initials,
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trademark shall be cast on the body of each valve. Valves 2 inches and
[ arger shall be outside | ever and wei ght type.

a. Valves 2 inches and snaller shall be all bronze designed for
screwed fittings, and shall conformto MSS SP-80, O ass 150, Types
3 and 4 as suitable for the application

b. Valves larger than 2 inches shall be iron body, bronze nounted,
shal | have flanged ends, and shall be the non-slamtype. Flanges
shall be the O ass 125 type conforming to ASME B16. 1

2.4.2 Gate Val ves

Gate val ves shall be designed for a working pressure of not |ess than 150
psi. Valve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the ful

nomi nal di aneter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the nmetal, indicating the direction of opening.

a. Valves smaller than 3 inches shall be all bronze and shall conform
to M5S SP-80, Type 1, Cass 150.

b. Valves 3 inches and larger shall be iron body, bronze nounted, and
shall conformto AWM C500. Flanges shall not be buried. An
approved pit shall be provided for all flanged connections.

C. Resilient-Seated Gate Valves: For valves 3 inches and larger in
size, resilient-seated gate valves shall conformto AWM C509

2.4.3 I ndi cator Post for Valves
[ AME3] Where shown on the draw ngs val ves shall be equi pped with indicator

post conforming to the requirenments of NFPA 24. Operation shall be by a
wrench whi ch shall be attached to each post.

2.5 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes may
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnent and with
flared base. The mininumthickness of nmetal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi prent. The word "WATER' shall be cast in the cover. The box length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location

2.6 VALVE PITS
Val ve pits shall be constructed at |ocations indicated or as required above
and in accordance with the details shown. Concrete shall have conpressive
strength of 3000 psi in accordance with Section 03300CAST-1 N PLACE
STRUCTURAL CONCRETE.

2.7 FI RE HYDRANTS

Hydrants shall be dry-barrel type conforming to AWM C502 with valve
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opening at least 5 inches in dianmeter and designed so that the flange at
the main val ve seat can be renmoved with the main val ve seat apparatus
remai ning i ntact, closed and reasonably tight against |eakage and with a
br eakabl e val ve rod coupling and breakabl e fl ange connecti ons | ocated no
nore than 8 i nches above the ground grade . Hydrants shall have a 6 inch
bell connection, two 2-1/2 inch hose connections and one 4-1/2 inch punper
connection. CQutlets shall have American National Standard fire-hose
coupling threads. W rking parts shall be bronze. Design, material, and
wor kmanshi p shall be equal to the |atest stock pattern ordinarily produced
by the manufacturer. Hydrants shall be painted with 1 coat of red iron
oxi de, zinc oxide prinmer conformng to SSPC Paint 25 and 2 finish coats of
silicone al kyd paint conformng to SSPC Paint 21, color in accordance with
NFPA recomendati ons. Suitable bronze adapter for each outlet, with caps,
shal I be furnished.

2.8 M SCELLANEQUS | TEMS
2.8.1 Service O anps

Service clanps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. danps shall have a gal vani zed mal | eabl e-i ron body with cadm um

pl ated straps and nuts. d anps shall have a rubber gasket cenmented to the
body.

2.8.2 Cor porati on Stops

Corporation stops shall have standard corporation stop thread conformng to
AWM C800 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or wiped joints for connections to goosenecks.

2.8.3 Goosenecks

Copper tubing for gooseneck connections shall conformto the applicable
requi renents of ASTM B 88, Type K, anneal ed. Length of cable requirenment
connections shall be in accordance with standard practice.

2.8.4 Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, wi thout drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with
femal e i ron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
than 200 psi.

2.8.5 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing nmain
shall be the cast gray, ductile, or nmalleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi mum
wor ki ng pressure of 150 psi. Bolts shall have square heads and hexagona
nuts. Longitudinal gaskets and nechanical joints with gaskets shall be as
reconmended by the manufacturer of the sleeve. Wen using grooved
nmechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a machi ne-cut hole in pipe,
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encasing an el astoneric gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |lugs, secured together
during assenmbly by nuts and bolts as specified, pretorqued to 50 foot-pound.

2.8.6 Servi ce Boxes

Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnent. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with

i dentifying covers.

2.8.7 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chl orine, Liquid: AWM B301
Hypochl orite, Calciumand Sodium AWM B300.

2.8.8 Meters

Meters shall conformto AWM C700. Meter shall be positive displacenent,
oscillating piston, or nutating disc type; nagnetic drive with nagnetic
shi el ding, straight reading seal ed register graduated in cubic feet, al
bronze split case, integral strainer, threaded ends, and pul se switch
initiator. Meter shall be suitable for accurately measuring and handling
wat er at pressure, tenperatures and flow rates to be encountered. The
pul se initiator shall provide the nmaxi mum nunber of pul ses up to 500 per
mnute that is obtainable fromthe manufacturer. It shall not provide |ess
than 1 pul se per 100 gal |l ons.

2.8.9 Met er Boxes

Met er boxes shall be of cast iron or concrete. The boxes shall be of
sufficient size to conpletely enclose the meter and shutoff val ve or
service stop. Meter boxes set in paved areas subject to vehicular traffic
shall be cast iron, or concrete with cast iron lid and cast iron neter
reader lid. Boxes set in sidewal ks, not subject to vehicular traffic,
shal | use concrete covers with cast iron neter reader lids . Box height
shall extend frominvert of the neter to final grade at the nmeter |ocation
The Iid shall have the word "WATER' cast in it.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanli ke manner w t hout
damage to the pipe. Unless otherwi se recormended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nmechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.
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3.1.2 Adj acent Facilities
3.1.2.1 Sewer Lines

Where the |ocation of the water pipe is not clearly defined in dinensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottomof the water pipe will be at

| east 12 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
Where water lines cross under gravity-flow sewer lines, the sewer pipe, for
a distance of at least 10 feet each side of the crossing, shall be fully
encased in concrete or shall be made of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force nmains or inverted siphons and shall be not |ess
than 2 feet above the sewer main. Joints in the sewer main, closer

hori zontally than 3 feet to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wring.

3.1.2.3 Copper Tubi ng Lines

Copper tubing shall not be installed in the sane trench with ferrous piping
materi al s.

3.1.2.4 Nonferrous Metallic Pipe
VWere nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mininumvertical separation of 12 inchesshall be

mai nt ai ned bet ween pi pes.

3.1.2.5 [ AVE3] DELETED

3.1.3 Joint Deflection
3.1.3.1 Ofset for Flexible Plastic Pipe

Maxi mum of fset in alignnent between adjacent pipe joints shall be as
reconmended by the manufacturer and approved by the Contracting Oficer
but shall not exceed 5 degrees.

3.1.3.2 Al l owabl e for Ductile-lron Pipe

The maxi mum al | owabl e defl ection shall be as given in AWM C600. If the
alignment requires deflection in excess of the above linitations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished
to provide angul ar deflections within the linmt set forth.

3.1. 4 Pl aci ng and Layi ng

Install pipe and appurtenances in a coarse sand envel ope, with the mni num
t hi ckness of the sand envel ope being at |east 6 inches. Pipe and
accessories shall be carefully lowered into the trench by means of derrick
ropes, belt slings, or other authorized equipment. Water-line materials
shal |l not be dropped or dunmped into the trench. Abrasion of the pipe
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coating shall be avoided. Except where necessary in making connections
with other Iines or as authorized by the Contracting O ficer, pipe shall be
laid with the bells facing in the direction of laying. The full length of
each section of pipe shall rest solidly upon the pipe bed, with recesses
excavated to accommpdate bells, couplings, and joints. Pipe that has the
grade or joint disturbed after laying shall be taken up and relaid. Pipe
shall not be laid in water or when trench conditions are unsuitable for the
work. \Water shall be kept out of the trench until joints are conplete.
When work is not in progress, open ends of pipe, fittings, and val ves shal
be securely closed so that no trench water, earth, or other substance will
enter the pipes or fittings. Were any part of the coating or lining is
damaged, the repair shall be nmade by and at the Contractor's expense in a
satisfactory manner. Pipe ends left for future connections shall be

val ved, plugged, or capped, and anchored, as shown.

3.1.4.1 Plastic Pipe Installation
PVC pi pe shall be installed in accordance with AWM M3.
3.1.4.2 Pi pi ng Connecti ons

Wer e connections are made between new work and exi sting nmains, the
connections shall be made by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer. Connections
to existing asbestos-cenment pipe shall be made in accordance w th ACPPA 1344.

3.1.4.3 Penetrations

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal I s and sl eeves shall be filled with rich cement nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with nmastic.

3.1.4.4 FI anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

3.1.5 Joi nting
3.1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe less than 4 inch dianmeter: Threaded joints shall be made by
wrappi ng the male threads with approved thread tape or applying an
approved | ubricant, then threading the joining nmenbers together.
The joint shall be tightened using strap wenches to prevent
damage to the pipe and/or fitting. To avoid excessive torque,
joints shall be tightened no nore than one thread past hand-tight.

Preformed rubber-ring gaskets for el astoneric-gasket joints shal
be nade in accordance with ASTM F 477 and as specified. Pipe ends
for push-on joints shall be beveled to facilitate assenbly and
marked to indicate when the pipe is fully seated. The gasket
shall be prelubricated to prevent displacenent. The gasket and
ring groove in the bell or coupling shall match. The manufacturer
of the pipe or fitting shall supply the elastoneric gasket.
Couplings shall be provided with stops or centering rings to
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assure that the coupling is centered on the joint. Solvent cenent
joints shall use sockets confornming to ASTM D 2467. The sol vent
cenent used shall neet the requirenents of ASTM D 2564; the joint
assenbly shall be made in accordance with ASTM D 2855 and the
manuf acturer's specific reconmendati ons.

b. Pipe 4 through 12 inch dianmeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 4 inch dianeter with configuration
using el astomeric ring gasket.

c. Pipe 14 through 36 inch dianmeter: Joints shall be elastoneric
gasket push-on joints nade in accordance with AWM M3

3.1.5.2 Ductile-lron Pipe Requirenments

Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried |ines or AWM C606 for grooved and shoul dered pi pe
above ground or in pits.

3.1.5.3 Copper Tubi ng Requirenents

Joints shall be made with flared fittings. The flared end tube shall be
pull ed tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is nmetal -to-netal contact.

3.1.5.4 Bonded Joi nts Requirenents

Bonded joints shall be installed in accordance with details specified for
joints in paragraph JO NTS.

3.1.5.5 Isolation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance
with details specified in paragraph JONTS. Dielectric unions shall be
encapsul ated in a field-poured coal-tar covering, with at least 1/8 inch
t hi ckness of coal tar over all fitting surfaces.

3.1.5.6 Transition Fittings

Connecti ons between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Oficer

3.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to
water distribution lines to the connections with the building service at a
poi nt approxi mately 5 feet outside the building where such building service
exi sts. Al service stops and val ves shall be provided with service boxes.

Service lines shall be constructed in accordance with the follow ng
requirenents:

3.1.6.1 Service Lines 50 mm (2 Inches) and Small er
Service lines 2 inches and snaller shall be connected to the main by a

directly-tapped corporation stop for ductile iron pipeor by a service clanp
for PVC pipe. A corporation stop and a copper gooseneck shall be provided
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with either type of connection. Maxinum sizes for directly-tapped
corporation stops and for outlets with service clanps shall be as in TABLE
I. \Where 2 or nore gooseneck connections to the main are required for an

i ndi vi dual service, such connections shall be made with standard branch
connections. The total clear area of the branches shall be at |east equa
to the clear area of the service which they are to supply.

TABLE I. Sl ZE OF CORPORATI ON STOPS AND QUTLET
Pi pe Size Cor porati on Stops, Qutlets w Service
I nches I nches d anps, | nches
For Ductile-lron Pipe Single & Double Strap

3 -- 1

4 1 1

6 1-1/4 1-1/2

8 1-1/2 2

10 1-1/2 2

12 & |l arger 2 2

NOTE:
a. Service lines 1-1/2 inches and snaller shall have a service stop
b. Service lines 2 inches in size shall have a gate val ve
3.1.6.2 Service Lines Larger than 50 mm (2 I nches)

Service lines larger than 2 inches shall be connected to the main by a
tapped saddl e, tapping sleeve and val ve, service clanp or reducing tee,
dependi ng on the main dianmeter and the service line dianmeter, and shal

have a gate val ve

3.1.6.3 Service Lines for Sprinkler Supplies

Water service lines used to supply building sprinkler systens for fire
protection shall be connected to the water distribution main in accordance
wi th NFPA 24.

3.1.7 Setting of Fire Hydrants, Valves and Val ve Boxes
3.1.7.1 Location of Fire Hydrants

Fire hydrants shall be located and installed as shown. Each hydrant shal
be connected to the main with a 6 inch branch line having at |east as nuch
cover as the distribution nmain. Hydrants shall be set plunb with punper
nozzl e facing the roadway, with the center of the |owest outlet not I|ess
than 18 inches above the finished surrounding grade, and the operating nut
not nmore than 48 inches above the finished surroundi ng grade. Except where
approved ot herwi se, the backfill around hydrants shall be thoroughly
conpacted to the finished grade inmediately after installation to obtain
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beneficial use of the hydrant as soon as practicable. The hydrant shall be
set upon a slab of concrete not less than 4 inches thick and 15 inches
square. Not less than 7 cubic feet of free-draining broken stone or gravel
shal | be placed around and beneath the waste opening of dry barrel hydrants
to ensure drainage.

3.1.7. 2 Locati on of Meters

Meters and nmeter boxes shall be installed at the | ocati ons shown on the
drawi ngs. The neters shall be centered in the boxes to allow for reading
and ease of renobval or maintenance.

3.1.7.3 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Valves and valve boxes shall be installed where
shown or specified, and shall be set plunb. Valve boxes shall be centered
on the val ves. Boxes shall be installed over each outside gate val ve

unl ess ot herwi se shown. Were feasible, valves shall be |ocated outside
the area of roads and streets. FEarth fill shall be tanmped around each

val ve box or pit to a distance of 4 feet on all sides of the box, or the
undi sturbed trench face if less than 4 feet.

3.1.7.4 Locati on of Service Boxes

VWere water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible |ocations, beyond the limts
of street surfacing, wal ks and driveways.

3.1.8 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.9 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in dianeter or |arger
and fire hydrants shall be provided with thrust restraints. Valves shal

be securely anchored or shall be provided with thrust restraints to prevent
movenent. Thrust restraints shall be either thrust blocks or, for
ductile-iron pipes, restrained joints.

3.1.9.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mx not |eaner than: 1 cemnent,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the hydrant or fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly agai nst undi sturbed earth. The sides of thrust blocks not
subj ect to thrust may be poured against forns. The area of bearing shal

be as shown or as directed. Blocking shall be placed so that the fitting
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joints will be accessible for repair. Steel rods and cl anps, protected by
gal vani zing or by coating with bitum nous paint, shall be used to anchor
vertical down bends into gravity thrust bl ocks.

3.1.9.2 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance with DI PRA TRD

3.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be made until at

| east 5 days after installation of the concrete thrust blocking, unless

ot herwi se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, fire hydrants permanently
installed, and the trench partially backfilled | eaving the joints exposed
for exam nation, the newy |aid piping or any val ved section of piping
shal I, unless otherw se specified, be subjected for 1 hour to a hydrostatic
pressure test of 200 psi. Water supply lines designated on the draw ngs
shal | be subjected for 1 hour to a hydrostatic pressure test of 200 psi.
Each val ve shall be opened and closed several tines during the test.
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully
exam ned during the partially open trench test. Joints showi ng visible

| eakage shall be replaced or renade as necessary. Cracked or defective

pi pe, joints, fittings, hydrants and val ves di scovered i n consequence of
this pressure test shall be renoved and replaced with sound material, and
the test shall be repeated until the test results are satisfactory. The
requi renent for the joints to remain exposed for the hydrostatic tests may
be wai ved by the Contracting Oficer when one or nore of the follow ng
condi tions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require maintaining barricades and wal kways
around and across an open trench in a heavily used area that woul d
requi re continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpletion
of the project.

The Contractor may request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conmply
with the required hydrostatic tests. Backfill placed prior to the tests
shall be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 200 psi pressure. Water supply lines designated on the draw ngs
shall be subjected to a pressure equal to 200 psi. Leakage is defined as
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the quantity of water to be supplied into the newy laid pipe, or any

val ved or approved section, necessary to maintain pressure within 5 psi of
the specified | eakage test pressure after the pipe has been filled with
water and the air expelled. Piping installation will not be accepted if

| eakage exceeds the allowabl e | eakage which is deternined by the foll ow ng
formul a:

L = 0.0001351ND(P raised to 0.5 power)

L = Al'l owabl e | eakage in gallons per hour

N = Nunber of joints in the Iength of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by
the above fornula, the defective joints shall be |ocated and repaired until
the | eakage is within the specified all owance, w thout additional cost to
t he Government.

3.2.3 Ti me for Mking Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any time after partia

conpl etion of backfill. Cenent-nortar lined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or
both of the followi ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shall be as specified. Replacenment, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection may be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is lost when treated for disinfection
and air is admitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconplished

3.3 BACTERI AL DI SI NFECTI ON

3.3.1 Bacteri ol ogi cal Disinfection
Bef ore acceptance of potable water operation, each unit of conpleted
waterline shall be disinfected as prescri bed by AWM C651. The disinfection
shall be repeated until tests indicate the absence of pollution for at

least 2 full days. The unit will not be accepted until satisfactory
bact eri ol ogi cal results have been obtai ned.

3.4 [ AM#3] DI SCHARCGE OF WATER FROM HYDROSTATI C TESTS AND BACTERI AL
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DI SI NFECTI ON

Water wasted for testing and sterilization will be wasted as directed by
the Contracting Oficer in order of priority to:

1. Stormdrains.

2. Pondi ng areas.

o

3. Streets.

3.5 CLEANUP

Upon conpl etion of the installation of water |ines, and appurtenances, all
debris and surplus materials resulting fromthe work shall be renoved.

-- End of Section --
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SECTI ON 02741A

HOT-M X ASPHALT (HWMA) FOR ROADS
09/ 99
AMMENDMENT NO. 0002 & 0003

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 gnati on only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO TP53 (2000) Determnining Asphalt Content of Hot
M x Asphalt by the Ignition Method

ASTM | NTERNATI ONAL (ASTM

ASTM C 117 (1995) Materials Finer Than 75 microneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 1252 (1998) Unconpacted Void Content of Fine

Aggregate (as Influenced by Particle
Shape, Surface Texture, and G adi ng)

ASTM C 127 (2001) Density, Relative Density (Specific
G avity), and Absorption of Coarse
Aggregat e

ASTM C 128 (2001) Density, Relative Density (Specific

Gavity), and Absorption of Fine Aggregate
ASTM C 131 (2001) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion

and | nmpact in the Los Angel es Machine

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

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Weight") and
Voi ds in Aggregate

ASTM C 566 (1997) Total Evaporable Misture Content
of Aggregate by Drying

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesium Sul fate
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ASTM D 140 (2001) Sanpling Bituninous Materials
ASTM D 1461 (1985; R 2001) Mdisture or Volatile
Distillates in Bitum nous Paving M xtures
ASTM D 1559 (1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall
Appar at us
ASTM D 2041 (2000) Theoretical Maxi num Specific
Gravity and Density of Bitumni nous Paving
M xtures
ASTM D 2172 (2001el) Quantitative Extraction of
Bi turmen from Bi tumi nous Paving M xtures
ASTM D 2419 (2002) Sand Equival ent Value of Soils and
Fi ne Aggregate
ASTM D 242 (1995; R 2000el) Mneral Filler for
Bi t um nous Pavi ng M xtures
ASTM D 2489 (2002) Estinmating Degree of Particle
Coat i ng of Bituni nous-Aggregate M xtures
ASTM D 2726 (2000) Bulk Specific Gravity and Density
of Non- Absorptive Conpacted Bitum nous
M xtures
ASTM D 2950 (1991; R 1997) Density of Bitum nous
Concrete in Place by Nucl ear Method
ASTM D 3665 (1999) Random Sampling of Construction
Materi al s
ASTM D 3666 (2002) M ni mum Requirenments for Agencies
Testing and | nspecting Road and Pavi ng
Materi al s
ASTM D 4125 (1994; R 2000) Asphalt Content of

Bi t um nous M xtures by the Nucl ear Method

ASTM D 4791 (1999) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D 5444 (1998) Mechani cal Size Anal ysis of
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt
by Ignition Method

ASTM D 946 (1982; R 1999) Penetration-G aded Asphalt
Cenent for Use in Pavenent Construction

ASTM D 995 (1995b; R 2002) Mxing Plants for
Hot - M xed, Hot-Lai d Bitum nous Paving
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M xt ures
STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

CDT Test 526 (2002) Operation of California
Profil ograph and Eval uation of Profiles

U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 171 (1995) Test Method for Determnining
Percent age of Crushed Particles in
Aggregat e

1.2 DESCRI PTI ON OF WORK
The work shall consist of pavenent courses conposed of mneral aggregate
and asphalt material heated and mixed in a central mxing plant and placed
on a prepared course. HVA designed and constructed in accordance with this
section shall conformto the |lines, grades, thicknesses, and typical cross
sections shown on the drawi ngs. Each course shall be constructed to the
depth, section, or elevation required by the drawi ngs and shall be roll ed,
fini shed, and approved before the placenment of the next course.
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 reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
M x Design; G RE
Proposed JM.
Contractor Quality Control; G RE
Quality control plan.
Mat eri al Acceptance ; G RE
Accept ance test results.

SD-06 Test Reports

Aggregates; G RE
QC Nbni toring;

Aggregate and QC test results.
SD-07 Certificates
Asphalt Cerent Binder; G RE

Copi es of certified test data.
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Testing Laboratory;

Certification of conpliance.

1.4  ASPHALT M XI NG PLANT

Plants used for the preparation of hot-nix asphalt shall conformto the
requi renents of ASTM D 995 with the foll ow ng changes:

a. Truck Scales. The asphalt mixture shall be weighed on approved
certified scales at the Contractor's expense. Scales shall be inspected
and seal ed at |east annually by an approved calibration | aboratory.

b. Testing Facilities. The Contractor shall provide |aboratory
facilities at the plant for the use of the Governnent's acceptance testing
and the Contractor's quality control testing.

c. Inspection of Plant. The Contracting O ficer shall have access at
all tines, to all areas of the plant for checking adequacy of equi pnent;
i nspecting operation of the plant; verifying weights, proportions, and
materi al properties; checking the tenperatures naintained in the
preparation of the mixtures and for taking samples. The Contractor shal
provi de assi stance as requested, for the Governnent to procure any desired
sanpl es.

d. Storage Bins. Use of storage bins for tenporary storage of
hot-nmi x asphalt will be pernmitted as foll ows:

(1) The asphalt mxture nay be stored in non-insul ated storage
bins for a period of tine not exceeding 3 hours.

(2) The asphalt mixture may be stored in insulated storage bins
for a period of tinme not exceeding 8 hours. The mix drawn from bi ns shal
neet the sane requirements as mix |oaded directly into trucks.

1.5 HAULI NG EQUI PVENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snooth
netal beds. To prevent the mixture fromadhering to them the truck beds
shall be lightly coated with a mini num anount of paraffin oil, linme
solution, or other approved material. Petroleum based products shall not
be used as a rel ease agent. Each truck shall have a suitable cover to
protect the mixture from adverse weather. \When necessary to ensure that
the mxture will be delivered to the site at the specified tenperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

1.6 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of
hot - m x asphalt which will neet the specified thickness, snoothness, and
grade. The paver shall have sufficient power to propel itself and the
haul i ng equi prent wi t hout adversely affecting the finished surface.
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1.6.1 Recei vi ng Hopper

The paver shall have a receiving hopper of sufficient capacity to permt a
uni f orm spreadi ng operation. The hopper shall be equipped with a
distribution systemto place the mixture uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture without tearing, shoving, or
gougi ng the nixture.

1.6.2 Automati ¢ Grade Controls

If an automatic grade control device is used, the paver shall be equipped
with a control system capabl e of automatically nmaintaining the specified
screed el evation. The control systemshall be automatically actuated from
either a reference line and/or through a system of nechani cal sensors or
sensor-di rected nechani sns or devices which will maintain the paver screed
at a predetermnined transverse slope and at the proper elevation to obtain
the required surface. The transverse slope controller shall be capabl e of
mai nt ai ning the screed at the desired slope within plus or mnus 0.1
percent. A transverse slope controller shall not be used to control grade.
The controls shall be capable of working in conjunction with any of the
foll owi ng attachnents:

a. Ski-type device of not less than 30 feet in |Iength.
b. Taut stringline set to grade.
c. Short ski or shoe for joint matching.
d. Laser control
1.7 ROLLERS

Rol l ers shall be in good condition and shall be operated at slow speeds to
avoi d displ acenent of the asphalt mixture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mxture to the required density
while it is still in a workable condition. Equipnent which causes
excessi ve crushing of the aggregate shall not be used.

1.8 WEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface or when the
surface tenperature of the underlying course is less than specified in
Table 1. The tenperature requirenents may be waived by the Contracting
Oficer, if requested; however, all other requirenments, including
conpaction, shall be net.

Table 1. Surface Tenperature Linmitations of Underlying Course

Mat Thi ckness, inches Degrees F
3 or greater 40
Less than 3 45

PART 2 PRODUCTS
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2.1  AGGREGATES

Aggr egates shall consist of crushed stone, crushed gravel, crushed sl ag,
screenings, natural sand and mineral filler, as required. The portion of
material retained on the No. 4 sieve is coarse aggregate. The portion of
material passing the No. 4 sieve and retained on the No. 200 sieve is
fine aggregate. The portion passing the No. 200 sieve is defined as
mneral filler. Al aggregate test results and sanples shall be subnitted
to the Contracting Oficer at l|east 14 days prior to start of construction

2.1.1 Coar se Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free
fromfilms of material that woul d prevent thorough coating and bonding with
the asphalt material and free fromorganic matter and other deleterious
substances. All individual coarse aggregate sources shall neet the

foll owi ng requirenents:

a. The percentage of |loss shall not be greater than 40 percent after
500 revol utions when tested in accordance with ASTM C 131

b. The percentage of |oss shall not be greater than 18 percent after
five cycles when tested in accordance with ASTM C 88 usi ng nmagnesi um
sulfate .

c. At least 75 percent by weight of coarse aggregate shall have at
| east two or nore fractured faces when tested in accordance with COE CRD-C
171. Fractured faces shall be produced by crushing.

d. The particle shape shall be essentially cubical and the aggregate
shall not contain nore than 20% percent, by weight, of flat and el ongated
particles (3:1 ratio of maximumto mnimun) when tested in accordance with
ASTM D 4791.

e. Slag shall be air-cooled, blast furnace slag, and shall have a
conpacted wei ght of not less than 75 Ib/cu ft when tested in accordance
with ASTM C 29/ C 29M

2.1.2 Fi ne Aggregate
Fi ne aggregate shall consist of clean, sound, tough, durable particles.
The aggregate particles shall be free fromcoatings of clay, silt, or any
obj ectionable material and shall contain no clay balls. Al individua
fine aggregate sources shall have a sand equival ent value not |ess than 45
when tested in accordance with ASTM D 2419.
The fine aggregate portion of the blended aggregate shall have an
unconpact ed void content not |ess than 43.0 percent when tested in
accordance with ASTM C 1252 Met hod A

2.1.3 M neral Filler

M neral filler shall be nonplastic material neeting the requirenents of
ASTM D 242.

2.1.4 Aggregate G adation
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The conbi ned aggregate gradation shall conformto gradations specified in
Tabl e 2, when tested in accordance with ASTM C 136 and ASTM C 117, and
shall not vary fromthe lowlinit on one sieve to the high linmt on the
adj acent sieve or vice versa, but grade uniformy fromcoarse to fine.

Table 2. Aggregate Gradations

Gradation 1 Gradation 2 Gradation 3
Percent Passing Percent Passing Percent Passing
Si eve Size, inch by Mass by Mass by Mass

1 100 --- ---

3/4 76- 96 100 ---

1/2 68- 88 76- 96 100

3/8 60- 82 69- 89 76- 96

No. 4 45- 67 53-73 58-78

No. 8 32-54 38-60 40- 60

No. 16 22-44 26- 48 28-48

No. 30 15-35 18- 38 18- 38

No. 50 9-25 11-27 11-27

No. 100 6-18 6-18 6-18

No. 200 3-6 3-6 3-6

2.2 ASPHALT CEMENT BI NDER

Asphalt cement binder shall conformto ASTM D 946 penetrati on grade AC20.
Test data indicating grade certification shall be provided by the supplier
at the tine of delivery of each load to the mx plant. Copies of these
certifications shall be submitted to the Contracting Officer. The supplier
is defined as the | ast source of any nodification to the binder. The
Contracting O ficer may sanple and test the binder at the mx plant at any
time before or during mx production. Sanples for this verification
testing shall be obtained by the Contractor in accordance with ASTM D 140
and in the presence of the Contracting Oficer. These sanples shall be
furnished to the Contracting Officer for the verification testing, which
shall be at no cost to the Contractor. Sanples of the asphalt cenent
specified shall be subnitted for approval not |ess than 14 days before
start of the test section.

2.3 M X DESI GN
HOTM X SURFACE COURSE shall conformto the requirenments of NVSHTD- 01 for
"Plant M x Bituni nous Pavenment (PMBP)," Section 401, Type |, gradation B
except as specified hereinafter; or shall conformto the requirenents of
TSDHPT-01 for "Hot-M x Asphaltic Concrete Pavenent (Class A)," |tem 340,
paving m xture type "D', except as specified hereinafter

2.3.1 State Specification Mdifications
TSDHPT Speci fication shall be nodified as foll ows:

(a) Material retained on the No. 10 screen shall not exceed 65
percent.

(b) Density and stability requirenments shall not apply.
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(c) Construction nethods paragraph shall not apply.

(d) The neasurenent and paynent paragraphs shall not apply.
New Mexi co State Hi ghway and Transportati on Departnent Standard
Specification shall be nodified as foll ows:

(a) Material retained on the No. 10 screen shall not exceed 65
percent.

(b) Density and stability requirenments shall not apply.

(c) Construction nethods paragraph shall not apply.

(d) The measurenment and paynent paragraphs shall not apply.
2.4 PROPORTI ONI NG OF M XTURE

2.4.1 Job M x Formula (JMF)

The JMF for the bituminous mxture will be furnished to the Contracting
Oficer for approval. No paynent will be nmade for mi xtures produced prior
to the approval of the JMF. The forrmula will indicate the percentage of

each stockpile and nmineral filler, the percentage of each size aggregate,

t he percentage of bitunen, and the tenperature of the conpleted m xture
when di scharged fromthe mixer. The tolerances specified in the NVSHTD- 01
Section 401, or TSDHPT-01, Item 340, will be allowed (as applicable) for
asphalt content, tenperature, and aggregate grading for tests conducted on
the mix as discharged fromthe mxing plant. Bitum nous mx that deviates
nore than 25 degrees F. fromthe JMF shall be rejected. The JMF nay be
adj usted during construction to inprove paving m xtures, as directed,

wi t hout adjustments in the contract prices.

2.4.2 Test Properties of Bitum nous M xtures

Fi ni shed mi xture shall neet requirenments descri bed bel ow when tested in
accordance with [AM#2] ASTM D 4125. Al sanples will be conpacted with 50
bl ows of specified hamrer on each side of sanple. When bitum nous m xture
fails to neet the requirenents specified bel ow, the paving operation shal
be stopped until the cause of nonconpliance is deterni ned and corrected.

2.4.2.1 Stability, Flow, and Voids

Requirenents for stability, flow, and voids are shown in TABLES | and I
for nonabsorptive and absorptive aggregates, respectively.

TABLES | and Il - Not Used.
TABLE 111. NONABSORPTI VE- AGGREGATE M XTURE
I nt er nedi ate
Wearing Course Cour se
Stability m ni num pounds 500 500
FI ow maxi mum 1/100-i nch units 20 20
Voids total mix, percent (1) 3-5 4-6
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Voids filled with bitumen, percent (2) 75- 85 65-75

(1) The Contracting Oficer may pernit deviations fromlimts specified when
gyratory nmethod of design is used to develop the JMF

(2) The Contracting Oficer may pernit deviation fromlimts specified for
voids filled with bitumen in the internmediate course in order to stay within
l[imts for percent voids total mx

TABLE 1V. ABSORPTI VE- AGGREGATE M XTURE

I nt er nedi at e

Wearing Course Cour se
Stability m ni num pounds 500 500
FI ow maxi num 1/100-inch units 20 20
Voids total mix, percent (1) 2-4 3-5
Voids filled with bitunen, percent (2) 80- 90 70- 80

(1) The Contracting Oficer may pernit deviations fromlimts specified when
gyratory nmethod of design is used to develop the JWMF

(2) The Contracting Oficer may pernit deviation fromlimts specified for
voids filled with bitumen in the internmediate course in order to stay within
l[imts for percent voids total mx

a. \Wen the water-absorption value of the entire blend of aggregate does not
exceed 2.5 percent as determned in accordance with ASTM C 127 and ASTM C 128,
the aggregate is designated as nonabsorptive. The theoretical specific
gravity conputed fromthe apparent specific gravity or ASTM D 2041 will be
used in conputing voids total mix and voids filled with bitunen, and the

m xture shall neet requirenments in TABLE I.

b. \When the water-absorption value of the entire blend of aggregate exceeds
2.5 percent as deternined in accordance with ASTM C 127 and "ASTM C 128, the
aggregate is designated as absorptive. The theoretical specific gravity
conputed fromthe bul k-i npregnated specific gravity method contained in [ AM2]

ASTM D 2041 shall be used in conputing percentages of voids total
m x and voids filled with bitumen; the nmixture shall meet requirenments in
TABLE 11.

PART 3 EXECUTI ON
3.1 PREPARATI ON OF ASPHALT BI NDER MATERI AL

The asphalt cenent material shall be heated avoi ding | ocal overheating and
providing a continuous supply of the asphalt material to the mixer at a
uni formtenperature. The tenperature of unnodified asphalts shall be no
nore than 325 degrees F when added to the aggregates. Modified asphalts
shall be no nmore than 350 degrees F when added to the aggregates.

3.2 PREPARATI ON OF M NERAL AGGREGATE
The aggregate for the nixture shall be heated and dried prior to mxing.
No danage shall occur to the aggregates due to the maxi num tenperature and

rate of heating used. The tenmperature of the aggregate and mineral filler
shal |l not exceed 350 degrees F when the asphalt cenment is added. The
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tenperature shall not be lower than is required to obtain conplete coating
and uni formdistribution on the aggregate particles and to provide a
m xture of satisfactory workability.

3.3 PREPARATI ON OF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cenment shall be weighed or netered and

i ntroduced into the mxer in the anount specified by the JM-. The conbi ned
materials shall be mixed until the aggregate obtains a uniform coating of
asphalt binder and is thoroughly distributed throughout the mxture. Wt

m xing time shall be the shortest tine that will produce a satisfactory

m xture, but no | ess than 25 seconds for batch plants. The wet mxing tine
for all plants shall be established by the Contractor, based on the
procedure for determning the percentage of coated particles described in

ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing tine will be set to at |east achieve 95 percent of coated
particles. The npoisture content of all hot-m x asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of nmixture as
nmeasured by ASTM D 1461.

3.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

| nredi ately before placing the hot mix asphalt, the underlying course shal
be cl eaned of dust and debris. A prime coat and/or tack coat shall be
applied in accordance with the contract specifications.

3.5 TEST SECTION

Prior to full production, the Contractor shall place a test section for
each JMF used. The contractor shall construct a test section 250 - 500
feet long. The test section shall be of the same depth as the course which
it represents. The underlying grade or pavenent structure upon which the
test section is to be constructed shall be the sane as the renumi nder of the
course represented by the test section. The equi prment and personnel used
in construction of the test section shall be the same equi pment to be used
on the renainder of the course represented by the test section. The test
section shall be placed as part of the project pavenment as approved by the
Contracting Oficer.

3.5.1 Sanpling and Testing for Test Section

One random sanpl e shall be taken at the plant, triplicate specinens
conpacted, and tested for stability, flow, and |laboratory air voids. A
portion of the same sanple shall be tested for aggregate gradation and
asphalt content. Four randonmly sel ected cores shall be taken fromthe

fini shed paverrent mat, and four fromthe | ongitudinal joint, and tested for
density. Random sanpling shall be in accordance w th procedures contai ned
in ASTM D 3665. The test results shall be within the tol erances shown in

Table 5 for work to continue. |If all test results nmeet the specified
requi renents, the test section shall remain as part of the project
pavenent. |If test results exceed the tol erances shown, the test section

shal | be renoved and replaced at no cost to the Government and anot her test
section shall be constructed. The test section shall be paid for with the
first ot of paving
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Table 5. Test Section Requirenents for Material and M xture Properties

Property Specification Linmt

Aggregat e Gradation-Percent Passing (Individual Test Result)

No. 4 and | arger JMF plus or minus 8

No. 8, No. 16, No. 30, and No. 50 JMF plus or mnus 6

No. 100 and No. 200 JMF plus or mnus 2.0
Asphalt Content, Percent JMF plus or minus 0.5

(I'ndi vidual Test Result)

Laboratory Air Voids, Percent
(Average of 3 specinens) JMF plus or minus 1.0

VMA, Percent (Average of 3 specinens) 14 mi ni mum
Stability, pounds (Average of 3 specinmens) 1000 mi ni mum
Fl ow, 0.01 inches (Average of 3 speci nens) 8 - 16

Mat Density, Percent of Marshal
(Average of 4 Random Cor es) 97.0 - 100.5

Joint Density, Percent of Marshal
(Average of 4 Random Cor es) 95.5 - 100.5

3.5.2 Addi ti onal Test Sections

If the initial test section should prove to be unacceptable, the necessary
adjustments to the JMF, plant operation, placing procedures, and/or rolling
procedures shall be nade. A second test section shall then be placed.

Addi tional test sections, as required, shall be constructed and eval uated
for conformance to the specifications. Full production shall not begin
until an acceptabl e section has been constructed and accept ed.

3.6  TESTI NG LABORATORY
The | aboratory used to develop the JMF shall neet the requirenents of ASTM
D 3666. A certification signed by the manager of the |aboratory stating
that it meets these requirenents or clearly listing all deficiencies shal
be subnmitted to the Contracting Officer prior to the start of construction
The certification shall contain as a m ni mum

a. Qualifications of personnel; |aboratory manager, supervising
techni ci an, and testing technicians.

b. A listing of equipnment to be used in devel oping the job mx.
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materials Reference
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Laboratory (AMRL) program
3.7  TRANSPORTI NG AND PLACI NG
3.7.1 Transporting

The hot-mi x asphalt shall be transported fromthe nmixing plant to the site
in clean, tight vehicles. Deliveries shall be scheduled so that placing
and conpacting of mixture is uniformw th m nimum stopping and starting of
the paver. Adequate artificial lighting shall be provided for night

pl acenents. Hauling over freshly placed naterial will not be pernmitted
until the material has been conpacted as specified, and allowed to cool to
140 degrees F. To deliver nmix to the paver, the Contractor shall use a
materi al transfer vehicle which shall be operated to produce continuous
forward noti on of the paver.

3.7.2 Pl aci ng

The mi x shall be placed and conpacted at a tenperature suitable for

obtai ning density, surface snpot hness, and other specified requirenents.
Upon arrival, the mixture shall be placed to the full w dth by an asphalt
paver; it shall be struck off in a uniformlayer of such depth that, when
the work is conpleted, it shall have the required thickness and conformto
t he grade and contour indicated. The speed of the paver shall be regul ated
to elimnate pulling and tearing of the asphalt mat. Unless otherw se
permitted, placenent of the mixture shall begin along the centerline of a
crowned section or on the high side of areas with a one-way slope. The

m xture shall be placed in consecutive adjacent strips having a mni num
width of 10 feet. The longitudinal joint in one course shall offset the
longitudinal joint in the course inmediately below by at least 1 foot;
however, the joint in the surface course shall be at the centerline of the
pavenent. Transverse joints in one course shall be offset by at |east 10
feet fromtransverse joints in the previous course. Transverse joints in
adj acent | anes shall be offset a minimumof 10 feet. On isolated areas
where irregularities or unavoi dabl e obstacl es make the use of mechanica
spreadi ng and finishing equi pnent inpractical, the mxture may be spread
and luted by hand tools.

3.8 COWACTION OF M XTURE

After placing, the mxture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possible w thout
causi ng di spl acement, cracking or shoving. The sequence of rolling
operations and the type of rollers used shall be at the discretion of the
Contractor. The speed of the roller shall, at all tinmes, be sufficiently
slow to avoid di splacenent of the hot mixture and be effective in
conpaction. Any displacenent occurring as a result of reversing the
direction of the roller, or fromany other cause, shall be corrected at
once. Sufficient rollers shall be furnished to handle the output of the
plant. Rolling shall continue until the surface is of uniformtexture,
true to grade and cross section, and the required field density is
obtained. To prevent adhesion of the nmixture to the roller, the wheels
shal | be kept properly noistened but excessive water will not be permtted.

In areas not accessible to the roller, the mixture shall be thoroughly
conpacted with hand tanpers. Any mixture that becones | oose and broken
mxed with dirt, contains check-cracking, or is in any way defective shal
be renoved full depth, replaced with fresh hot nixture and inmedi ately
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conpacted to conformto the surrounding area. This work shall be done at
the Contractor's expense. Skin patching will not be all owed.

3.9 JANTS

The formation of joints shall be made ensuring a conti nuous bond between
the courses and to obtain the required density. Al joints shall have the
sane texture as other sections of the course and neet the requirenents for
snoot hness and gr ade.

3.9.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid

m xture, except when necessary to forma transverse joint. \Wen necessary
to forma transverse joint, it shall be nade by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight line to expose a vertical face prior to

placing material at the joint . The cutback material shall be renmoved from
the project. In both nethods, all contact surfaces shall be given a |ight
tack coat of asphalt nmaterial before placing any fresh m xture against the
joint.

3.9.2 Longi t udi nal Joints
Longi tudi nal joints which are irregul ar, damaged, unconpacted, cold (Iess
than 175 degrees F at the tinme of placing adjacent |anes), or otherw se
def ective, shall be cut back a mininumof 2 inches fromthe edge with a
cutting wheel to expose a clean, sound vertical surface for the full depth
of the course. Al cutback material shall be renmoved fromthe project.
Al'l contact surfaces shall be given a light tack coat of asphalt materia
prior to placing any fresh mixture against the joint. The Contractor will
be allowed to use an alternate nmethod if it can be denobnstrated that
density, snmoothness, and texture can be mnet.
3.10 CONTRACTOR QUALI TY CONTROL
3.10.1 General Quality Control Requirenents
The Contractor shall devel op an approved Quality Control Plan. Hot-mx
asphalt for paynent shall not be produced until the quality control plan
has been approved. The plan shall address all elenents which affect the
quality of the pavenent including, but not linmted to:
a. Mx Design
b. Aggregate G ading
c. Quality of Materials
d. Stockpil e Managenent
e. Proportioning

f. Mxing and Transportation

g. Mxture Volunetrics
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h. Misture Content of M xtures
i. Placing and Finishing
j. Joints
k. Conpaction
| . Surface Snoot hness
3.10.2 Testing Laboratory

The Contractor shall provide a fully equipped asphalt |aboratory |ocated at
the plant or job site. The |laboratory shall neet the requirenents as
required in ASTM D 3666. The effective working area of the | aboratory
shall be a m nimum of 150 square feet with a ceiling height of not |ess
than 7.5 feet. Lighting shall be adequate to illuminate all working
areas. It shall be equipped with heating and air conditioning units to
maintain a tenperature of 75 degrees F plus or minus 5 degrees F
Laboratory facilities shall be kept clean and all equi prent shall be

mai nt ai ned in proper working condition. The Contracting Oficer shall be
permtted unrestricted access to inspect the Contractor's |aboratory
facility, to witness quality control activities, and to perform any check
testing desired. The Contracting Oficer will advise the Contractor in
writing of any noted deficiencies concerning the laboratory facility,

equi pment, supplies, or testing personnel and procedures. Wen the
deficiencies are serious enough to adversely affect test results, the

i ncorporation of the materials into the work shall be suspended inmedi ately
and will not be pernmitted to resunme until the deficiencies are corrected.

3.10.3 Quality Control Testing

The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The
testing programshall include, but shall not be linited to, tests for the
control of asphalt content, aggregate gradation, tenperatures, aggregate
noi sture, noisture in the asphalt nixture, |aboratory air voids, stability,
flow, in-place density, grade and snoothness. A Quality Control Testing

Pl an shall be devel oped as part of the Quality Control Program

3.10.3.1 Asphal t Cont ent

A mnimmof two tests to determ ne asphalt content will be performed per
lot (a lot is defined in paragraph MATERI AL ACCEPTANCE) by one of the

foll owi ng nmethods: the extraction method in accordance with ASTM D 2172,

Met hod A or B, the ignition nethod in accordance with the AASHTO TP53or
ASTM D 6307, or the nuclear method in accordance with ASTM D 4125, provided
the nucl ear gauge is calibrated for the specific mx being used. For the
extraction nethod, the weight of ash, as described in ASTM D 2172, shall be
determined as part of the first extraction test performed at the begi nning
of plant production; and as part of every tenth extraction test perforned
thereafter, for the duration of plant production. The |ast weight of ash
val ue obtained shall be used in the calculation of the asphalt content for
the m xture.

3.10.3.2 Gradati on
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Aggregate gradations shall be determined a mininumof twice per lot from
nmechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444.
VWhen asphalt content is deternm ned by the nuclear nethod, aggregate
gradation shall be determined fromhot bin sanples on batch plants, or from
the cold feed on drumm x plants. For batch plants, aggregates shall be
tested in accordance with ASTM C 136 using actual batch weights to
deternmi ne the conbi ned aggregate gradation of the mxture.

3.10.3.3 Tenper at ures

Tenmperatures shall be checked at |east four times per |ot, at necessary
locations, to determine the tenperature at the dryer, the asphalt cenent in
the storage tank, the asphalt nmixture at the plant, and the asphalt mxture
at the job site

3.10.3.4  Aggregate Misture

The noi sture content of aggregate used for production shall be determned a
m ni mum of once per lot in accordance with ASTM C 566.

3.10.3.5 Moi sture Content of M xture

The noi sture content of the mixture shall be determ ned at |east once per
ot in accordance with ASTM D 1461 or an approved alternate procedure.

3.10.3.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanpl es shall be taken at |east four tinmes per |ot and conpacted
i nto speci nens, using 50 blows per side with the Marshall hanmer as
described in ASTM D 1559. After conpaction, the |aboratory air voids of
each specinen shall be determ ned, as well as the Marshall stability and
fl ow.

3.10.3.7 I n-Place Density
The Contractor shall conduct any necessary testing to ensure the specified

density is achieved. A nuclear gauge nay be used to nonitor pavenent
density in accordance with ASTM D 2950.

3.10.3.8 Grade and Snoot hness
The Contractor shall conduct the necessary checks to ensure the grade and
snoot hness requirenents are nmet in accordance w th paragraph MATERI AL
ACCEPTANCE

3.10.3.9 Addi tional Testing

Any additional testing, which the Contractor deenms necessary to control the
process, may be performed at the Contractor's option

3.10.3.10 QC Monitoring

The Contractor shall subnmit all QC test results to the Contracting Oficer
on a daily basis as the tests are perfornmed. The Contracting Oficer
reserves the right to nonitor any of the Contractor's quality contro
testing and to performduplicate testing as a check to the Contractor's
quality control testing.
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3.10.4 Sanpl i ng

When directed by the Contracting Oficer, the Contractor shall sanple and
test any material which appears inconsistent with simlar material being
produced, unless such material is voluntarily renoved and repl aced or
deficiencies corrected by the Contractor. All sanpling shall be in
accordance with standard procedures specified.

3.11  MATERI AL ACCEPTANCE
Testing for acceptability of work will be performed by an independent

| aboratory hired by the Contractor. Test results shall be forwarded daily
to the Contracting Officer. Acceptance of the plant produced m x and

i n-place requirenments will be on a lot to ot basis. A standard lot for

all requirenents will be equal to 4 hours of production. G ade and surface
snoot hness determinations will be nmade on the ot as a whole. Exceptions
or adjustnents to this will be made in situations where the mix w thin one
lot is placed as part of both the internmedi ate and surface courses, thus
grade and snoot hness nmeasurenents for the entire ot cannot be made. In
order to evaluate |aboratory air voids and in-place (field) density, each
lot will be divided into four equal sublots. Wien a lot of naterial fails

to neet the specification requirenments for the test sections, that |ot
shal | be renoved and repl aced.

3.11.1 Subl ot Sanpl i ng

One random mi xture sanple for deternmining |aboratory air voids, theoretica
maxi mum density, and for any additional testing the Contracting Oficer
desires, will be taken froma |oaded truck delivering mxture to each

subl ot, or other appropriate location for each sublot. All sanmples will be
sel ected random y, using conmonly recogni zed net hods of assuring randomess
conform ng to ASTM D 3665 and enpl oyi ng tabl es of random nunbers or
conputer prograns. Laboratory air voids will be deternined fromthree

| aborat ory conpacted speci nens of each sublot sanple in accordance with
ASTM D 1559. The specinmens will be compacted within 2 hours of the tine
the mixture was | oaded into trucks at the asphalt plant. Sanples will not
be reheated prior to conpaction and insulated containers will be used as
necessary to nmaintain the tenperature.

3.11. 2 Addi tional Sanpling and Testing

The Contracting Oficer reserves the right to direct additional sanples and
tests for any area which appears to deviate fromthe specification

requi renents. The cost of any additional testing will be paid for by the
Government. Testing in these areas will be in addition to the lot testing,
and the requirenents for these areas will be the sane as those for a lot.

3.11.3 Laboratory Air Voids

Laboratory air voids will be calcul ated by determ ning the Marshall density
of each | ab conpacted speci nen using ASTM D 2726 and determ ning the
theoretical maxi mum density of every other sublot sanple using ASTM D 2041.

Laboratory air void cal cul ations for each sublot will use the |atest
theoretical maxi num density val ues obtained, either for that sublot or the
previ ous subl ot.
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3.11. 4 I n-place Density
3.11. 4.1 Ceneral Density Requirenents

For determ ning in-place density, one randomcore will be taken by the
Governnent fromthe mat (interior of the lane) of each sublot, and one
random core will be taken fromthe joint (inmediately over joint) of each
subl ot. Each randomcore will be full thickness of the |ayer being placed.
When the randomcore is less than 1 inch thick, it will not be included
in the analysis. |In this case, another randomcore will be taken. After
air drying to a constant weight, cores obtained fromthe mat and fromthe
joints will be used for in-place density determni nation

3.11.4.2 Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage

of the average Marshall density for the lot. The Marshall density for each
ot will be determi ned as the average Marshall density of the four random

sanmpl es (3 speci nens conpacted per sanple). The average in-place nat

density and joint density for a lot are determ ned and conpared with Table 5.
3.11.5 G ade

The final wearing surface of pavenent shall conformto the elevations and
cross sections shown and shall vary not nmore than 0.05 foot fromthe plan
grade established and approved at site of work. Finished surfaces at
juncture with other pavenments shall coincide with finished surfaces of
abutting pavements. Deviation fromthe plan elevation will not be
permitted in areas of pavenents where closer conformance with planned

el evation is required for the proper functioning of drainage and ot her
appurtenant structures involved. The final wearing surface of the pavenent
will be tested for confornmance with specified plan grade requirenments. The
grade will be determined by running Iines of levels at intervals of 25 feet,
or less, longitudinally and transversely, to determne the elevation of the
conpl eted pavenent surface. Wthin 5 working days, after the conpletion of
a particular lot incorporating the final wearing surface, the Contracting
Oficer will informthe Contractor in witing, of the results of the
grade- conf ornmance tests. Wen nore than 10 percent of all neasurenents
made within a lot are outside the 0.05 foot tol erance, the Contractor

shall renove the surface lift full depth; the Contractor shall then replace
the lift with hot-nmix asphalt to neet specification requirements, at no
additional cost to the Government. Dianond grinding may be used to renove
hi gh spots to neet grade requirements. Skin patching for correcting | ow
areas or planing or mlling for correcting high areas will not be permtted.

3.11.6 Sur face Snoot hness

The Contractor shall use one of the follow ng nethods to test and eval uate
surface snoot hness of the pavenent. Al testing shall be performed in the
presence of the Contracting Officer. Detailed notes of the results of the
testing shall be kept and a copy furnished to the Governnent inmediately
after each day's testing. [AM#3] ( .) \Where draw ngs show

requi red deviations froma plane surface (crowns, drainage inlets, etc.),
the surface shall be finished to neet the approval of the Contracting
Oficer.

3.11.6.1 Snoot hness Requi renent s
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a. Straightedge Testing: The finished surfaces of the pavenents
shall have no abrupt change of 1/4 inch or nore, and all pavenents shal

be within the tol erances specified in Table 9 when checked with an approved
12 foot straightedge.

Table 9. Straightedge Surface Snpot hness--Pavenents

Pavenment Category Direction of Testing Tol erance, inches
All Longi t udi nal 1/4
paved areas Transver se 1/ 4

[AM] ()
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Table 10. [AM#3] DELETED

3.11.6.2 Testing Met hod

After the final rolling, but not [ater than 24 hours after placenent, the
surface of the pavement in each entire |lot shall be tested by the
Contractor in such a manner as to reveal all surface irregularities
exceedi ng the tol erances specified above. Separate testing of individua
sublots is not required. |f any pavenent areas are ground, these areas
shall be retested i medi ately after grinding. The entire area of the
pavenent shall be tested in both a longitudinal and a transverse direction
on parallel lines. The transverse lines shall be 25 feet or less apart,
as directed. The longitudinal lines shall be at the centerline of each
paving lane for lines less than 20 feet and at the third points for |anes
20 feet or greater. Oher areas having obvious deviations shall also be
tested. Longitudinal testing Iines shall be continuous across all joints.

a. Straightedge Testing. The straightedge shall be held in contact
with the surface and noved ahead one-half the length of the straightedge
for each successive neasurement. The anmount of surface irregularity shal
be determined by placing the freestandi ng (unl evel ed) straightedge on the
paverment surface and allowing it to rest upon the two highest spots covered
by its length, and measuring the maxi mum gap between the strai ghtedge and
t he pavenent surface in the area between these two high points.

[ AM#3] DELETED
3.11. 6.3 Snoot hness Accept ance

a. Straightedge Testing. Location and deviation from strai ghtedge
for all measurements shall be recorded. When nore than 10.0 percent of al
neasurenents exceed the tolerance, the lot shall be renoved and replaced at
no additional cost to the Government. Regardless of the above, any small
i ndi vi dual area with surface deviation which exceeds the tol erance given
above by nore than 50 percent, shall be corrected by dianmond grinding to
neet the specification requirenments above or shall be renoved and repl aced
at no additional cost to the Covernnent.

[ AM#3] DELETED

c. Bunps ("Must Gind" Areas). Any bunps ("nust grind" areas) [AM{3]
whi ch exceed 0.4 inch in height shall be reduced by di anond
grinding until they do not exceed 0.3 inch when retested. Such grinding
shall be tapered in all directions to provide snmooth transitions to areas
not requiring grinding. The following will not be permitted: (1) skin
patching for correcting low areas, (2) planing or nmilling for correcting
hi gh areas. At the Contractor's option, pavenent areas, including ground
areas, may be rechecked [ AME3] in order to record a | ower
Profile Index.

-- End of Section --
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SECTI ON 11241A
CHLORI NE- FEEDI NG MACHI NES ( SEM AUTOVATI C)
12/ 88
AMENDMENT NO. 0003

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 gnati on only.

ASME | NTERNATI ONAL ( ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16. 11 (2002) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings

ASTM | NTERNATI ONAL (ASTM

ASTM A 53 (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM B 88 (2002) Seanl ess Copper Water Tube

ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)

ASTM D 1785 (1999) Poly(Vinyl Chloride)(PVC) Plastic

Pi pe, Schedul es 40, 80, and 120

ASTM F 441/ F 441M (1999e1) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

CHLORI NE | NSTI TUTE (C1)
Cl Panphlet 1 (1997) Chl ori ne Manua
Cl Pamphlet 6 (1998) Piping Systens for Dry Chlorine
U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
30 CFR 72 Heal t h Standards for Coal M nes
1.2 CGENERAL REQUI REMENTS

1.2.1 St andard Products
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Materi al and equi pnment shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itenms that have been in satisfactory use for at |least 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site.

1.2.2 Narepl at es

Maj or equi prent itemnms shall have the manufacturer's nane, address, type or
style, nmodel or serial nunber, and catal og nunber on a plate secured to the
item of equipmnent.

1.2.3 Verification of D nensions

After becoming familiar with all details of work, the Contractor shall
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy 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 reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Installation;

Detail draw ngs containing conplete wiring and schematic
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 pnrent and
appurt enances, and equi pment relationship to other parts of the
wor k i ncluding clearances for maintenance and operati on.

SD- 03 Product Data
Chl ori ne- Feedi ng System

A conplete list of equipnment and material, including
manuf acturer's descriptive data and technical literature,
performance charts and curves, catalog cuts, and installation
instructions. Spare parts data for each different item of
mat eri al and equi pnent specified, after approval of the detail
drawi ngs and not later than 6 nonths prior to the date of
beneficial occupancy. Data shall include a conplete list of parts
and supplies, with current unit prices and source of supply, and a
list of the parts recommended by the manufacturer to be repl aced
after 1 and 3 years of service.

Di agranms, instructions, and other sheets, proposed for posting.

SD-06 Test Reports
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Test i ng;

Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests perfornmed to prove
conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shall indicate the final position of controls.

SD- 10 QOperation and Mii ntenance Data

Chl ori ne- Feedi ng System

Si x conpl ete copies of operating nanuals outlining the
step-by-step procedures required for system startup, operation and
shutdown. The manual s shall include the manufacturer's nane,
nodel nunber, service manual, parts list, and brief description of
all equi pment and their basic operating features. Six conplete
copi es of naintenance nmanual s |isting routine nmaintenance
procedures, possible breakdowns and repairs, and troubl eshooting
guides. The instructions shall include gas pipe |ayout, liquid
chl orine pipe layout, dilution Iiquid pipe | ayout, equipnent
| ayout, and sinplified wiring and control diagrans of the system
as install ed.

1.4 DELI VERY AND STORAGE

Al'l equi pment delivered and placed in storage shall be stored with
protection fromthe weather, hunmidity and tenperature variation, dirt and

dust,

ot her cont am nants.

1.5 MAI NTENANCE, EXTRA MATERI ALS AND TOCLS

1.5.1

Auxi | i ary Equi prent and Spare Parts

Auxi | i ary equi pment and spare parts shall be furnished as foll ows:

a.

b

One spare flow rate indicator for each machi ne.

One flexible tank connection for each nachine, except where the
machi ne is direct cylinder-nounted.

Three each of all special gaskets to fit all joints and unions.
One set of all necessary hose clanps to suit all hose connections.
Fifty cylinder valve gaskets.

One 4 ounce bottle of anmoni a.

Stationary nmetal platform scale w thout wheels, with a capacity of
2 chloride containers of 150 pounds size and of the dial type.

2 air-purifying respirators, with cartridges conformng to 30 CFR
72; Subpart 710. 1 self-contained air breathing units.

1 residual -chlorine conparator of a type enploying permanent col or
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standards and 13- or 26-mllimeter view ng-depth sanple tubes,

Wi th corrosion-resistant case, a color disk reading fromO0.0 ng/L
to 4 ng/L, and sufficient DPD tablets for 100 tests. The residua
chl orine conparators shall nmeet EPA requirenments

j. 2 energency repair kit for chlorine cylinders.

1.5.2 Speci al Tool s
For each type of equi prment furnished provide:

a. Special tools necessary for adjustnent, operation, maintenance,
and di sassenbl y.

b. A grease gun or other lubricating device for each type of grease
required.

c. One or nore steel cases nmounted on the wall conplete with flat key
| ocks, two keys, and clips or hooks to hold each tool in a
conveni ent location. Tools shall be high-grade, snooth, forged,
all oy tool steel. Gease guns shall be lever type. Tools shall be
delivered at the same time as the equi pnrent and handed over on
conpl etion of the work.

PART 2 PRODUCTS
2.1 CHLORI NE- FEEDI NG MACHI NE

The machi ne at 1318 shall be designed for the treatnment of water by the
application of chlorine gas against a positive head of 30 feet using the
facility's water supply systemfor operation of the machi nes under a
variation in pressure from 10 (mininum to 40 maxi mum psi. See plans for
the reuse of some equi prent at 1318 Chlorine Building. The

chl ori ne-feeding system shall consist of controls and devi ces necessary for
a conpl ete operating systemincluding a chlorine pressure gauge or other
device that indicates |oss of chlorine pressure, a chlorine
pressure-reducing valve, a meter with rate-of-flow, injector
pressure-relief valves, water-pressure gauges, water strainers, backfl ow
preventer and water-pressure regulator if required. Each chlorine-feeding
machi ne shall be provided with neans for wall nounting and shall be
designed so that the chlorine gas feed rate control is under a vacuum when
the machine is in operation. Chlorine gas shall be mixed with liquid after
bei ng nmeasured through the nmeter. The chlorine feeding machi ne shal
function accurately regardl ess of normal variations in pressure in the

chlorine cylinders . In case of failure of the chlorine supply, the
machi ne shall be the type that is automatically protected agai nst flooding
or damage so that under operating conditions it will not be possible for

water to get back into the chlorine inlet Iine or dry-gas control parts.
Parts subject to contact with chlorine shall be nmade of materials resistant
to the action of chlorine at the pressures and concentrations that coul d be
encountered. Construction shall be as sinple as practicable to provide
reliable service and to be readily accessible for inspection, cleaning,
adjustrent, repairs, and replacenents.

2.1.1 Capacity
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Each chl ori ne-feedi ng machi ne shall be capable of delivering chlorine from
a mni mum of 100 pounds to a maxi num of 200 pounds at 1318, in 24 hours
and shall be capabl e of continuous operation at rated capacity.

2.1.2 Chlorinator Controls

Each chl orine-feeding machi ne shall be of the fully automatic sem automatic
type. Fully automatic machines shall be capable of receiving standard 4-20
mA control signals. New fully automatic controls at 1318shall consist of
devices with accessories to adjust continuously the rate of chlorine feed
automatically in direct proportion to chlorine residual to conpensate for
changes in the chlorine demand of the water being chlorinated. The
controls shall require no nmanual attention other than adjustment of the
required chlorine residual. Semi automatic controls shall consist of
devices with accessories to start and stop the chlorine-feeding machi ne
automatically with the starting and stopping of the water being chlorinated
or with a timer mechanism Program control shall consist of a device with
accessories to change the chlorine feed rate of the machine automatically
according to a predeterm ned cycle.

2.1.3 Cyl i nder Connecti ons

Cylinder connections shall be provided for attaching standard chlorine
cylinders to the chlorine-feeding machi nes. Connections shall include
flexible netal tubing, an auxiliary valve for each chlorine cylinder, a
mani fold for connecting 4 cylinders to each chlorine-feeding machi ne, and
ot her necessary fittings, unless the machine is direct cylinder-nounted.

2.1.4 Swi t chover Val ves

Two or nore nmechanically operated or |oss of chlorine supply-operated
automatic gas swi tchover valves to automatically regul ate chlorine gas
vacuum shal |l be supplied and installed in the gas header . The switchover
val ves shall be of suitable size and shall be equipped with filters . The
swi t chover vacuum shall be factory set.

2.1.5 Chl ori ne Pressure Gauges

Chl ori ne pressure gauges when supplied, shall be of the diaphragmtype with
t he Bourdon tube and di aphragm conpartnents filled conpletely with suitable
oil. The gauge on the Iine fromthe chlorine tank shall be constructed to
i ndi cate accurately the pressure of chlorine gas as supplied fromthe gas
tank to the chlorine feeder.

2.1.6 Chl ori ne Pressure-Reduci ng Val ves

Chl orine pressure-reducing val ves shall function to reduce the pressure of
the gas and maintain the pressure constant for any given setting of rate of
feed regardl ess of changes in the cylinder pressure.

2.1.7 Vacuum and Chlori ne Reli ef

Vacuum and chlorine relief shall be provided to linit the vacuumw thin the
chl ori ne-feedi ng machi nes and provide for the release to a suitable vent to
t he outside atnosphere of any chlorine gas pressure build-up in the parts
of the nachine, normally under vacuum through inproper functioning of the
equi pment. A vacuum sealing valve which will seal off the system when
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excessi ve vacuumis present may be substituted for the vacuumrelief valve.
2.1.8 Chl ori ne- Meteri ng Devi ces

Chl orine-netering devices in sufficient nunber shall be furnished to cover
properly the range specified. The chlorine feed rate control system shal
maintain the feed rate within 4 percent of the indicated rate.

2.1.9 I njectors

Injectors shall be provided with the chlorine-feeding machines to receive
all chlorine and solution water and to di scharge the resulting solution to
the points of application. At Area A - Building 1318, the existing
injector shall be reused. At Area C - Building 11172, a new injector shal
be installed with valve box as shown on the plans. The chlorine solution
shall be introduced into the water nmain or tanks by nmeans of a hard rubber
or plastic injection nozzle of a suitable diffuser tube inserted into the
mai n through a corporation cock

2.1.10 Al arm Actuat ors

Each chl orine-feedi ng machi ne shall be equi pped with alarmactuators to
i ndi cate | oss of vacuum and excess vacuum Al arm actuators shall be
provided for |ow chlorine gas pressure and high chlorine gas pressure,
unl ess the chlorine-feeding nachine is direct-cylinder mounted. There
shal |l also be a solution water |ow pressure alarm actuator

2.1.11 Ej ector Nozzl es

The three chlorine ejectors/check val ves assenblies at Tobin Wells shall be
capabl e of each feeding 100 | bs per day of chlorine. These

t hree-ej ectors/check val ve assenblies shall be val ved and pi ped as shown on
the Drawi ngs, to feed the three storage tanks with chlorine solution with
additional valving fromthe ejectors to feed the 16" tank bypass |i ne.

The four chlorine ejectors/check val ves assenblies at Building 1318 shal
be capabl e of each feeding 50 | bs per day of chlorine. Al of the ejectors
shal | have a 3/8-inch vacuum connection. Automatic controls shall be
installed in front of the four rotonmeters and ejecotrs for conpl ete SCADA
control

The followi ng spare parts shall be provided at each of the 1318 and Tobin
Well's chlorine feed | ocations.

1. One (1) set ejector diaphragns.
2. One (1) set ejector gaskets.
3. One (1) wall rnount bracket.

2.1.12 Scal es, Cyli nder
A. The chlorine gas cylinder scales shall consist of a dual
pl at f orm wei ghi ng base with a wei ght indicator nounted on a support
colum. The scale shall be of the electronic strain gauge, |oad cel
type equi pped with two separate weighing platfornms and built-in stops.

B. The support colum shall be pre-drilled for nounting an automatic
swi t chover nodul e.
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C. Each platform shall have a gross weight capacity of 0-350 pounds,
and a tare wei ght capacity of 180 pounds and an i ndependent tare weight
adj ustnent. The scale shall use eight (8) strain gauges per platform
to conpensate for off-center cylinder placenent with no | oss of
accuracy.

D. Each display shall provide large, 3-1/2 digit, LCD characters
visible to 10 feet. The display resolution shall be 1 pound /0.1
kil ograns and shall be selectable for indication in pounds or

kil ograns. The electronics shall be housed in a NEVA 4X encl osure.

E. The scale shall provide an isolated 4-20 mA out put signal

F. An independent |ow weight alarmfor each platformshall be provided.
Alarm shall be field adjustable between 0 and 20 pounds, for
connection to renote annunci ators.

G Bunper pads to protect the electronics during cylinder change shal
be provided. A safety chain shall support two cylinders while in
operation. All exposed parts shall be either stainless steel or coated
wi t h pol yur et hane.

H. The scale shall operate from 120 Vac, 60 Hz 1 phase power supply.
The scal e shall be provided with a flexible power cord and 120 Vac

3-prong pl ug.
2.1.13 Chl orine Mani fold, Accessories
2.1.13.1 Drip Leg Heater:

A. The drip |l eg heater shall be explosion proof and nount on the | owest
portion of the drip |leg. The heater should be activated when feeding
chenmical and can remain so when not feeding chenical

B. The heater shall be U L. recognized and C.S. A certified. The

condul et shall be U L. listed and C.S. A approved. The heater wattage
shall be 25 watts.

C. The power supply shall be 120 Vac 50/60 Hz, 1 phase power supply.

2.2 Pl PI NG
2.2.1 Wat er Piping

Wat er piping shall be gal vani zed steel confornming to ASTM A 53 or copper
tubing conformng to ASTM B 88. Malleable-iron unions and fittings for
installation of steel pipe shall conformto ASME B16. 3.

2.2.2 Chl ori ne Piping

Chl orine solution piping smaller than 1-1/2 inches in dianmeter shall be PVC
pi pe conforming to ASTM D 1785 or CPVC pi pe conforming to ASTM F 441/ F 441M
or rubber hose. Piping of 1-1/2 inches in dianeter or |larger shall be
plastic pipe . Linings for steel pipe smaller than 6 inches shall be not
less than 1/8 inch thick, and for steel pipe larger than 6 inches, it
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shall be not less than 3/16 inch thick. Fittings for plastic pipe shall be
of plastic with threaded joints. Joints for rubber hose shall be nade
using a cl anp-type nmechani cal coupling. Steel pipe shall have threaded
Fittings for steel pipe shall be flanged conforming to ASME B16.1 or ASME
B16.5 or forged-steel threaded conformng to ASME B16. 11

2.2.3 Cyl i nder Connecti ons

Cylinder connections shall be flexible nmetal tubing of required size
cadm um pl at ed copper. Flexible cylinder connector assenbly shall be
installed with | ead- gasketed, naval -bronze fittings.

2.3 ELECTRI CAL WORK

Electric nmotor-driven equi pment, and wiring shall be in accordance with
Section 16415 ELECTRI CAL WORK, | NTERICR.  Ratings shall be as indicated.
Mot or starters shall be provided conplete with thermal -overl oad protection
and ot her appurtenances necessary for notor controls specified. Mnual or
automatic control and protective or signal devices required for controls
and devices shall be provided. Al electrical connections at junction
term nal boxes and at contactor-starter unit enclosures shall be prewred.

2.4 EQUI PMENT APPURTENANCES

Bolts, nuts, anchors, washers, and all other types of supports necessary
for the installation of the equi pment shall be gal vani zed steel, cadmi um
pl ated steel, or Type 316 stainless steel

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Chl ori ne- Feedi ng Equi pnent

The chlorine feeding machi nes, and all equi prent appurtenances shall be
installed in accordance with ClI Panphlet 1 and Cl Panphlet 6 so as to
provide a conplete and integrated systemin accordance with the

i nstructions of the manufacturer and under the direct supervision of the
manuf acturer's representative.

3.1.2 Pi pe, Tubi ng, Hangers, and Supports

The installation of pipes and tubes shall be in accordance with Section
15400A PLUMBI NG GENERAL PURPCSE

3.1.3 Fi ber gl ass Encl osure - Building 1318

The FRP encl osure shall be conpletely assenbled (including all interna
lighting and control wring), conpact type, ready to install, and capable
of housing the specified equi pnent.

The FRP encl osure shall interior dinensions of 10 feet-6 inches [ong by 8
feet-6 inches wide by 6 feet-6 inches high. It shall be constructed of
wood fram ng of suitable size to provide structrual integrity and to carry
all required service loads. After framing, all voids shall be filled with
a mnimmof 1/2 inch urethane foaminsulation and a skin of 5/32 inch
masonite shall be applied to the outside of the enclosure. The enclosure
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shal |l be covered with sprayed-on polyester resin and fiberglass of 30
percent glass fibers and then coated with white orthophalic gel coat for
mai nt enance-free protection

A 12 inch by 12 inch wireless wi ndow shall be provided in the door for
i nspection of the interior wthout opening the door. The door (36 inches
wi de by 72 inches high) shall be hinged and key | ockabl e.

The encl osure shall al so include, as shown on the plans; but not linmted to
the foll ow ng;

a. Light with protective cover.

b. Switch for light and supply fan located on the exterior of the
encl osure.

c. Switch for booster punp control located on the interior of the
encl osure.

d. Supply fan with thernostatic control. Supply fan shal
automatically come on should tenperarures exceed thernostatic setting.
A heater, 1500 watt thernostatically controll ed.

Dupl ex receptacl e.

Gravity operated | ouver.

Manual operated vent to outside.

El ectrical junction box.

T Fe e

The encl osure shall be seal ed and anchored to the required slab with
stainless steel angles bolted to the slab and inside building walls.

[ AVE3] The encl osure shall be manufactured by one of the follow ng:

1. Chlor-Serv, Inc.
Hutto, Texas 1-800-890-3977

2. Control Process Systens, |nc.
P. O. Box 9666
Tul sa, Kl ahoma 74157
Phone: 800-652-6789
Fax: 918-446-8812

3. Power house Marine International, Inc.
2626 W/ son Road
Hurmbl e, Texas 77396
Mail: P.O Box 368 77347-0368
Phone: 281-446-9777
Fax: 281-446-3347

3.2 TESTI NG

After installation of the chlorine-feeding machine is conplete, operating
tests shall be carried out to assure that the chlorine-feeding installation
operates properly. Al piping shall be tested hydrostatically and for

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

3.3 PAI NTI NG

3.3.1 Factory Painting
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Factory painting shall conformto manufacturer's standard factory finish.
3.3.2 Field Painting

Equi prent which did not receive a factory finish shall be painted as
specified in Section 09900 PAI NTI NG GENERAL. Factory painted itens
requiring touching up in the field, shall be thoroughly cleaned of al
foreign material and shall be primed and topcoated with the manufacturer's
standard factory finish provided it does not discolor in the presence of
hydrogen sul fide fumes, high water vapor atnmosphere, al kaline water vapor
and concentrated chlorine (oxidizing) conditions. Coating shall be not
less than 1.78 nmils thick.

3.4 FRAMED | NSTRUCTI ONS

Franmed operating instructions under glass or in |amnated plastic,

i ncluding wiring and control diagrans showi ng the conplete |ayout of the
entire system shall be posted where directed. Condensed operating

i nstructions expl aining preventive nai ntenance procedures, nethods of
checki ng the system for normal safe operation, and procedures for safely
starting and stopping the systemshall be prepared in typed form franed as
speci fied and posted beside the diagrans. The framed instructions shall be
posted before acceptance testing of the systens.

3.5 MANUFACTURER S FI ELD SERVI CE

3.5.1 Manuf acturer's Supervi sion
Services of a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installation, adjustnment,
and testing of the equipnent.

3.5.2 Field Training
A field training course shall be provided for designated operating staff
menbers. Training shall be provided for a total period of 8 hours of
normal working time and shall start after the systemis functionally

conplete but prior to final acceptance tests. Field training shall cover
all of the itens contained in the operating and mai ntenance instructions.

-- End of Section --
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SECTI ON 13110

CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANCDE)
11/98
AMMENDMENT NO. 0002 & 0003

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 gnati on only.

ASTM | NTERNATI ONAL (ASTM

ASTM B 418 (2001) Cast and Wought Gal vanic Zinc
Anodes
ASTM B 843 (1993; R 1998) Magnesium Al |l oy Anodes for

Cat hodi ¢ Protection

ASTM D 1248 (2002) Polyet hyl ene Plastics Extrusion
Materials for Wre and Cabl e

NACE | NTERNATI ONAL ( NACE)

NACE RP0169 (1996) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NACE RPO177 (2000) Mtigation of Alternating Current

and Lightning Effects on Metallic
Structures and Corrosion Control Systens

NACE RP0188 (1999) Discontinuity (Holiday) Testing of
New Protective Coatings on Conductive
Substrat es

NACE RP0190 (1995) External Protective Coatings for
Joints, Fittings, and Valves on Metallic
Under ground or Subnerged Pipelines and
Pi pi ng Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOC!I ATI ON ( NEMA)

NEMA TC 2 (1998) El ectrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC 40 and
EPC- 80)

NEMA WC 5 (1992; Rev 2 1996) Thernopl astic-Insul at ed

Wre and Cable for the Transm ssion and
Di stribution of Electrical Energy
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code
UNDERVWRI TERS LABORATORI ES (UL)

uL 510 (1994; Rev thru Apr 1998) Pol yvinyl

Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev thru Nov 2001) Metallic Qutlet
Boxes
UL 6 (2000) Rigid Metal Conduit

1.2 SUBM TTALS

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

SD- 02 Shop Dr awi ngs
Drawi ngs; G

Si x copies of detail draw ngs consisting of a conplete Iist of
equi prrent and material including nmanufacturer's descriptive and
technical literature, catalog cuts, results of system design
cal culations including soil-resistivity, installation instructions
and certified test data stating the maxi mumrecomended anode
current output density and the rate of gaseous production if any
at that current density. Detail draw ngs shall contain conplete
wi ring and schematic diagrams and any other details required to
denmonstrate that the system has been coordi nated and will function
properly as a unit.

Contractor's Modifications; G

Si x copies of detail draw ngs showi ng proposed changes in
| ocation, scope of performance indicating any variations from
additions to, or clarifications of contract draw ngs. The
drawi ngs shall show proposed changes in anode arrangenent, anode
si ze and nunber, anode materials and |layout details, conduit size,
wire size, nmounting details, wiring diagram nethod for
el ectrically-isolating each pipe, and any other pertinent
information to proper installation and performance of the system

SD- 03 Product Data
Equi prent; G
Wthin 30 days after receipt of notice to proceed, an item zed
list of equipnment and materials including item nunber, quantity,

and manufacturer of each item The list shall be acconpanied by a
description of procedures for each type of testing and
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adjustnents, including testing of coating for thickness and
holidays. |Installation of materials and equi pment shall not
conmence until this subnmittal is approved.

Spare Parts; G

Spare parts data for each different itemof material and
equi prent specified, after approval of detail draw ngs and not
later than six (6) nonths prior to the date of beneficial
occupancy. The data shall include a conplete list of parts,
special tools, and supplies, with current unit prices and source
of supply. One (1) spare anode of each type shall be furnished.

SD-06 Test Reports
Tests and Measurenents; G

Test reports in booklet formtabulating all field tests and
measur enents perforned, upon conpletion and testing of the
installed systemand including close interval potential survey,

AwW3l interference tests, final systemtest verifying
protection, insulated joint and bond tests, and holiday coating
test. A certified test report showing that the connecting mnethod
has passed a 120-day | aboratory test without failure at the place
of connection, wherein the anode is subjected to nmaxi num
reconmended current output while imersed in a three percent

sodi um chl ori de sol ution
Contractor's Modifications; G

Fi nal report regarding Contractor's nodifications. The report
shal | include pipe-to-soil neasurenents throughout the affected
area, indicating that the nodifications inproved the overal
condi tions, and current neasurenents for anodes. The follow ng
special materials and information are required: taping materials
and conductors; zinc grounding cell, installation and testing
procedures, and equi prent; coating material; system design
cal cul ati ons for anode nunber, life, and paraneters to achieve
protective potential; backfill shield material and installation
details show ng wat er proofing; bonding and waterproofing details;
i nsul ated resistance wire; exothermc weld equi pnrent and materi al

SD-07 Certificates
Cat hodi ¢ Protection System G
Proof that the materials and equi prment furnished under this
section conformto the specified requirenents contained in the
referenced standards or publications. The label or listing by the
specified agency will be acceptabl e evidence of such conpliance.
Services of "Corrosion Expert"; G

Evi dence of qualifications of the "corrosion expert."

a. The "corrosion expert's" nanme and qualifications shal
be certified in witing to the Contracting Officer prior to the
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start of construction.

b. Certification shall be submitted giving the nane of the
firm the number of years of experience, and a list of not |ess
than five (5) of the firms installations three (3) or nore years
old that have been tested and found satisfactory.

SD- 10 QOperation and Mii ntenance Data
Cat hodi c Protection System G

Before final acceptance of the cathodic protection system six
copi es of operating nmanuals outlining the step-by-step procedures
required for system startup, operation, adjustnent of current
flow, and shutdown. The nmanuals shall include the manufacturer's
name, nodel nunber, service manual, parts list, and brief
description of all equiprment and their basic operating features.
Si x copi es of naintenance nmanual, |isting routine naintenance
procedures, reconmendation for nmaintenance testing, possible
breakdowns and repairs, and troubl eshooting guides. The manual s
shal | include single-line diagranms for the systemas install ed;
instructions in making pipe-to-reference cell and
tank-to-reference cell potential neasurenents and frequency of
nmonitoring; instructions for dielectric connections, interference
and sacrificial anode bonds; instructions shall include
precautions to ensure safe conditions during repair of pipe or
other netallic systems. The instructions shall be neatly bound
bet ween pernmanent covers and titled "OQperating and Mi ntenance
Instructions."” These instructions shall be subnmitted for the
Contracting Oficer's approval. The instructions shall include
the foll ow ng:

a. As-built drawings, to scale of the entire system
showi ng the | ocations of the piping, |ocation of all anodes and
test stations, locations of all insulating joints, and

structure-to-reference cell potentials as neasured during the
tests required by Paragraph: TESTS AND MEASUREMENTS, of this
secti on.

b. Reconmendati ons for nai ntenance testing, including
instructions in making pipe-to-reference cell potenti al
nmeasur enents and frequency of testing.

C. Al'l mai ntenance and operating instructions and
namepl ate data shall be in English

d. Instructions shall include precautions to insure safe
conditions during repair of pipe system

Trai ning Course; G

The proposed Training Course Curriculum (including topics and
dates of discussion) indicating that all of the itens contained in
the operating and mai ntenance instructions, as well as
denonstrations of routine naintenance operations, including
testing procedures included in the maintenance instructions, are
to be covered.
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1.3 GENERAL REQUI REMENTS

The Contractor shall furnish and install a conplete, operating, sacrificial
anode cathodi c protection systemin conplete conpliance with NFPA 70, with
all applicable Federal, State, and |ocal regulations and with ninimm
requi rements of this contract. The services required include planning,
installation, adjusting and testing of a cathodic protecti on system using
sacrificial anodes for cathodic protection of the encasenent pipes. The
cat hodi c protection systemshall include anodes, cables, connectors,
corrosion protection test stations, and any other equiprment required for a
conpl ete operating systemproviding the NACE criteria of protection as
specified. Insulators are required whenever needed to insulate the pipes
fromany other structure. Any pipe crossing the encasenment pipe shall have
a test station. The cathodic protection shall be provided on encasenent

pi pes.
1.3.1 Services of "Corrosion Expert"

The Contractor shall obtain the services of a "corrosion expert" to
supervise, inspect, and test the installation and perfornance of the
cathodic protection system "Corrosion expert" refers to a person, who by
t hor ough know edge of the physical sciences and the principles of

engi neering and mat hemati cs, acquired by professional education and rel ated
practical experience, is qualified to engage in the practice of corrosion
control of buried or subrmerged netallic surfaces. Such a person nust be
accredited or certified by the National Association of Corrosion Engineers
(NACE) as a NACE Accredited Corrosion Specialist or a NACE certified

Cat hodic Protection (CP) Specialist or be a registered professiona

engi neer who has certification or licensing that includes education and
experience in corrosion control of buried or submerged netallic piping and
tank systems, if such certification or licensing includes 5 years
experience in corrosion control on underground netallic surfaces of the
type under this contract. The "corrosion expert" shall make at |east 3
visits to the project site. The first of these visits shall include
obtaining soil resistivity data, acknow edging the type of pipeline
coatings to be used and reporting to the Contractor the type of cathodic
protection required. Once the subnittals are approved and the materials
delivered, the "corrosion expert" shall revisit the site the ensure the
Contractor understands installation practices and |aying out the
conponents. The third visit shall involve testing the installed cathodic
protection systens and training applicable personnel on proper maintenance
techni ques. The "corrosion expert" shall supervise installation and
testing of all cathodic protection.

1.3.2 Contractor's Modifications

The specified systemis based on a conplete systemw th nagnesi um
sacrificial anodes. The Contractor may nodify the cathodic protection
system after review of the project, site verification, and analysis, if the
proposed nodifications include the anodes specified and will provide better
overall system performance. The nodifications shall be fully described,
shal | be approved by the Contracting Oficer's representative, and shal

neet the following criteria. The proposed system shall achieve a m nimum
pi pe-to-soil "instant of f" potential of minus 850 nmillivolts with reference
to a saturated copper-copper sulfate reference cell on the underground
conponents of the piping or other netallic surface. The Contractor shal
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take resistivity neasurenents of the soil in the vicinity of the pipes and
ground bed sites. Based upon the nmeasurenents taken, the current and

vol tage shall be required to produce a m ni mum of nminus 850 mllivolts
"instant of f" potential between the structure being tested and the
reference cell. This potential shall be obtained over 95 percent of the
netallic area. The anode system shall be designed for a life of
twenty-five (25) years of continuous operation

1.3.3 | sol ators

Isolators are required to insulate the indicated pipes fromany other
structure. |Isolators shall be provided with |lightning protection and a
test station as shown.

1.3.4 Anode and Bond Wres

Provi de magnesi um anodes in the quantity and sizes necessary to achieve
full protection over a 30-year life span. A mininmumof 2 test stations per
encasenent shall be used for these anodes. For each cathodic system the
netal lic conponents and structures to be protected shall be nade
electrically continuous. This shall be acconplished by installing bond

Wi res between the various structures. Bonding of existing buried
structures may al so be required to preclude detrinmental stray current
effects and safety hazards. Provisions shall be included to return stray
current to its source wi thout damaging structures intercepting the stray
current. The electrical isolation of underground facilities in accordance
wi th acceptable industry practice shall be included under this section.
Al'l tests shall be w tnessed by the Contracting O ficer.

1.3.5 Surge Protection

Approved zinc grounding cells or seal ed weat herproof |ightning arrestor
devices shall be installed across insulated flanges or fittings installed
i n underground piping as indicated on the drawings. The arrestor shall be
gapl ess, self-healing, solid state type. Zinc anode conposition shal

conformto ASTM B 418, Type Il. Lead wires shall be nunber 6 AWG copper
with high nol ecul ar wei ght pol yethyl ene (HMAPE) insulation. The zinc
groundi ng cells shall not be prepackaged in backfill but shall be installed

as detailed on the drawings. Lightning arrestors or zinc grounding cells
are not required for insulated flanges on netallic conponents used on
nonnetal [ i ¢ piping systens.

1.3.6 Sunmary of Services Required

The scope of services shall include, but shall not be linmted to, the
fol | owi ng:
a. Cl ose-interval potential surveys.

b. Cat hodi ¢ Protection Systens.

C. System testing.
AMH3] d. ( J) .
e. Interference testing.
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f. Tr ai ni ng.
g. Operating and nai nt enance nanual .
h. I nsul ator testing and bondi ng testing.

i Coating and holiday testing shall be submitted wi thin 45 days of
notice to proceed.

1.3.7 Nonnetal i c Pipe System

In the event pipe other than netallic pipe is approved and used in lieu of
netallic pipe, all netallic conponents of this pipe systemshall be
protected with cathodic protection. Detailed draw ngs of cathodic
protection for each component shall be submitted to the Contracting Oficer
for approval within 45 days after date of receipt of notice to proceed, and
bef ore comrencenent of any work.

1.3.7.1 Coat i ngs

Coatings for nmetallic conmponents shall be as required for nmetallic
fittings. Protective covering (coating and taping) shall be conpleted and
tested on each netallic conponent (such as valves, hydrants and fillings).
This covering shall be as required for underground netallic pipe. Each
test shall be witnessed by the Contracting Oficer. Coatings shall be

sel ected, applied, and inspected in accordance with NACE RP0190 and as
specified in these specifications. The use of nonnetallic pipe does not
change other requirements of the specifications. Any deviations due to the
use of nonnetallic pipe shall be submtted for approval.

1.3.7.2 Tracer Wre

VWhen a nonnetallic pipe line is used to extend or add to an existing
nmetallic line, an insulated No. 8 AWG copper wire shall be thermt-wel ded
to the existing netallic line and run the I ength of the new nonnetallic
l[ine. This wire shall be used as a locator tracer wire and to maintain
continuity to any future extensions of the pipe |line.

1.3.8 Tests of Conponents

A mni mum of four (4) tests shall be nade at each netallic conponent in the
pi ping system Two (2) neasurenents shall be made directly over the anodes
and the other two (2) tests shall be over the outer edge of the component,
but at the farthest point fromthe anodes. Structure and pipes shall be
shown with the cathodic protection equipnment. Al conponents of the

cat hodi c protection systemshall be shown on draw ngs, showi ng their
relationship to the protected structure or conmponent. A narrative shal
descri be how the cathodic protection systemw || work and provide testing

at each conponent. Conponents requiring cathodic protection shall include
but not be limted to the foll ow ng:

a. [ AME3] ( J) .

b. [AME2] ( )

C. [AME2] ( )
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d. [Aw2] (____ )
e. [Aw2] (____ )
foo [AW2] ()
g [AW2] ()
h.[AW2] (_____ )

1.3.9 Dr awi ngs

Det ai | ed drawi ngs shall be provided showi ng | ocation of anodes, insulated
fittings, test stations, permanent reference cells, and bonding. Locations
shall be referenced to two (2) permanent facilities or mark points.

1.3.10 El ectrical Potential Measurenents

Al'l potential tests shall be nade at a minimumof 10 foot intervals

wi tnessed by the Contracting Oficer. Submittals shall identify test

| ocati ons on separate drawi ng, showing all netal to be protected and al
cat hodi c protection equi pnent. Test points equi prent and protected mnetal
shal |l be easily distinguished and identified.

1.3.11 Achi evenent of Criteria for Protection

Al'l conductors, unless otherw se shown, shall be routed to or through the
test stations. Each system provided shall achieve a m ni num pi pe-to-soi
"instant of f" potential of minus 850 millivolt potentials with reference to
a saturated copper-copper-sulfate reference cell on all underground
conponents of the piping. Based upon the neasurenents taken, the current
and vol tage of the anodes should be adjusted as required to produce a

m ni mum of minus 850 millivolts "instant off" potential between the
structure being tested and the reference cell. This potential should be
obt ai ned over 95 percent of the nmetallic area. This nmust be achieved

wi thout the "instant off" potential exceeding 1150 millivolts. Testing

will be witnessed by the Contracting O ficer. Additional anodes shall be
provi ded by the Contractor if required to achieve the mnus 850 millivolts
"instant off". Al though acceptance criteria of the cathodic protection

systens are defined in NACE RP0169, for this project the "instant off"
potential of minus 850 nmillivolts is the only acceptable criteria.

1.3.12 Metal li c Conponents and Typical s

a. Metal lic conponents: As a mininum each netallic conponent
shall be protected with two (2) nagnesi um anodes. This nunber of anodes is
required to achieve mnus 850 nmillivolts "instant of f" potential on the
netallic area and at the sanme time not provide overvoltage above 1150
mllivolts "instant off." As a mininum the magnesi um anode unpackaged
wei ght shall be 9 pounds. The nagnesi um anodes shall be | ocated on each
side of the nmetallic conmponent and routed through a test station

a. Metal I'i ¢ Pi pe Conmponent or Section: Each section of netallic
pi pe shall be protected with at [ east 2 nagnesi um anodes. The nagnesi um
anodes shall have an unpackaged wei ght of at |east 9 pounds.

b. Connectors or Change-of-Direction Devices: Each
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change-of -direction device shall be protected with 2 magnesi um anodes. The
magnesi um anode shall have an unpackaged wei ght of 9 pounds.

1.3.13 Metal i c Conmponent Coati ng

Coatings for netallic conmponents shall be as required for metallic fittings
as indicated. This will include fire hydrants, T's, elbows, valves, etc.
Coatings shall be selected, applied, and inspected in accordance wth NACE
RP0190 and as specified in these specifications.

PART 2  PRODUCTS

2.1 MAGNESI UM ANCDES
A mni mum of 2 anodes shall be installed on the encasenent.

2.1.1 Anode Conposition
Anodes shall be of high-potential magnesium alloy, made of primary
magnesi um obt ai ned from sea water or brine, and not nade from scrap netal

Magnesi um anodes shall conformto ASTM B 843 and to the foll ow ng anal ysis
(in percents) otherw se indicated:

Al umi num max. 0. 010

Manganese, max. 0.50 to 1.30

Zi nc 0. 05

Silicon, nax. 0. 05

Copper, max. 0. 02

Ni ckel, max. 0. 001

I ron, Max. 0. 03

Q her inpurities, max. 0.05 each or 0.3 nax. tota
Magnesi um Renmai nder

The Contractor shall furnish spectrographic analysis on sanples from each
heat or batch of anodes used on this project.

2.1.2 Di mensi ons and Wi ghts
Di nensi ons and wei ghts of anodes shall be approxinmately as foll ows:
TYPI CAL MAGNESI UM ANCDE SI ZE
(Cross sections may be round, square, or D shaped)

NOM NAL GRCSS

NOM NAL APPROX. WI | b PACKAGED NOM NAL PACKAGE
WI. LBS. SI ZE (IN) I N BACKFI LL DI MENSI ONS (I N)
3 3X3X5 8 5-1/4 X 5-1/4 X 8
5 3 X3 X8 13 5-1/4 X 5-1/4 X 11-1/4
9 3 X3 X 14 27 5-1/4 X 20
12 4 X4 X 12 32 7-1/2 X 18
17 4 X 4 X 17 45 7-1/2 X 24
32 5 X5 X 20-1/2 68 8-1/2 X 28
50 7 X7 X 16 100 10 X 24
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2.1.3 Packaged Anodes

Anodes shall be provided in packaged formw th the anode surrounded by

speci al | y-prepared qui ck-wetting backfill and contained in a water
perrmneabl e cl oth or paper sack. Anodes shall be centered by neans of
spacers in the backfill material. The backfill nmaterial shall have the

foll owi ng conposition, unless otherw se indicated:

Mat eri al Appr oxi mat e Percent by Wi ght
Gypsum 75
Bentonite 20
Sodi um Sul phat e 5
Tot al 100

2.1.4  Zinc Anodes
Zi nc anodes shall conformto ASTM B 418, Type I

2.1.5 Connecting Wre

2.1.5.1 Wre Requirenents
Wre shall be No. 10 AWG solid copper wire, not |ess than 10 feet |ong,
unspliced, conmplying with NFPA 70, Type RHH insul ation. Connecting wires
for magnesi um anodes shall be factory installed with the place or energence
fromthe anode in a cavity sealed flush with a dielectric sealing conpound.
Connecting wires for zinc anodes shall be factory installed with the place

of connection to the protruding steel core conpletely sealed with a
dielectric materi al

2.1.5.2 Anode Header Cable
Cabl e for anode header and distribution shall be No. 6 AW stranded copper
wire with type CP high nol ecul ar wei ght pol yethyl ene, 7/64 inch thick
i nsul ation, 600-volt rating, in accordance with NEVMA WC 5
2.2 M SCELLANEOUS MATERI ALS
2.2.1 El ectrical Wre
Wre shall be No. 10 AWG stranded copper wire with NFPA 70, Type RHW USE
i nsul ation. Polyethylene insulation shall conply with the requirenments of
ASTM D 1248 and shall be of the follow ng types, classes, and grades:
H gh- mol ecul ar wei ght pol yethyl ene shall be Type |, Cass C, G ade E5.
H gh-density pol yethyl ene shall be Type Il1l, Cass C, G ade E3.
2.2.1.1 Wre Splicing
Connecting wire splicing shall be nade wi th copper conpression connectors
or exothermic welds, follow ng instructions of the manufacturer. Single
split-bolt connections shall not be used. Sheaths for encapsul ating

electrical wire splices to be buried underground shall fit the insulated
wires entering the spliced joints and epoxy potting conmpound shall be as
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speci fied bel ow.
2.2.1.2 Test Wres

Test wires shall be AW5 No. 12 stranded copper wire with NFPA 70, Type TW
or RHWor polyethyl ene insul ation.

2.2.1.3 Resi stance Wre
Resi stance wire shall be AWG No. 16 or No. 22 nickel-chrom umwre.
2.2.2 Condui t

Ri gi d gal vani zed steel conduit and accessories shall conformto UL 6. Non
netallic conduit shall conformto NEVA TC 2

2.2.3 Test Boxes and Junctions Boxes
Boxes shall be outdoor type conforming to UL 514A
2.2. 4 Joint, Patch, Seal, and Repair Coating

Sealing and dielectric conpound shall be a black, rubber based conpound
that is soft, permanently pliable, tacky, noldable, and unbacked. Conpound
shal |l be applied as recomended by the manufacturer, but not [ess than

1/ 2-inch thick. Coat i ng conpound shall be hot-applied coal -tar enanel.
Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.

2.2.5 Backfill Shields

Shi el ds shall consi st of approved pipeline w apping or
fiberglass-reinforced, coal-tar inpregnated tape, or plastic weld caps,
specifically made for the purpose and installed in accordance with the
manuf acturer's recommendati ons. \Wen joint bonds are required, due to the
use of nmechanical joints, the entire joint shall be protected by the use of
a kraft paper joint cover. The joint cover shall be filled with poured-in
hot coat-tar enanel.

2.2.6 Epoxy Potting Conpound

Conpound for encapsulating electrical wire splices to be buried underground
shall be a two package system nade for the purpose.

2.2.7 Test Stations

Stations shall be of the flush-curb-box type and shall be the standard
product of a recogni zed manufacturer. Test stations shall be conplete with
an insulated term nal block having the required nunber of terminals. The
test station shall be provided with a | ockable over and shall have an
enbossed | egend, "C. P. Test." A mininmumof one (1) test station shall be
provi ded each conponent of the encasement. A mininmumof six (6) ternminals
shall be provided in each test station. A minimumof two (2) |eads are
required to the netallic pipe fromeach test station. O her conductors
shal | be provided for each anode, other foreign pipe, and reference cells
as required.

2.2.8 Joint and Continuity Bonds
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Bonds shall be provided across all joints in the metallic encasenent |ines,
across any electrically discontinuous connections and all other pipes and
structures with other than wel ded or threaded joints that are included in
this cathodic protection system Unless otherwi se specified in the

speci fications, bonds between structures and across joints in pipe with

ot her than wel ded or threaded joints shall be No. 8 AW stranded copper
cable with polyethylene insulation. Bonds between structures shall contain
sufficient slack for any anticipated novenent between structures. Bonds
across pipe joints shall contain a mnimmof 4 inches of slack to allow
for pipe novenent and soil stress. Bonds shall be attached by exothermc
wel ding. Exothermic weld areas shall be insulated with coating conpound
and approved, and w tnessed by the Contracting Oficer. Continuity bonds
shall be installed as necessary to reduce stray current interference.

Addi tional joint bondings shall be acconplished by the Contractor where the
necessity is discovered during construction or testing or where the
Contracting Oficer's representative directs that such bondi ng be done.
Joi nt bonding shall include all associated excavation and backfilling.
There shall be a mininumof two (2) continuity bonds between each structure
and other than welded or threaded joints. The Contractor shall test for

el ectrical continuity across all joints with other than wel ded or threaded
joints and across all metallic portions or conmponents. The Contractor shal
provi de bondi ng as required and as specified above until electrica
continuity is achieved. Bonding test data shall be subnitted for approval.

2.2.9 Resi st ance Bonds
Resi st ance bonds shoul d be adjusted as outlined in this specification
Alternate nmethods may be used if they are approved by the Contracting
Oficer.
2.2.10 Stray Current Measurenents
Stray current neasurenments should be perforned at each test station. Stray
currents resulting fromlightning or overhead alternating current (AC
power transm ssion systens shall be mitigated in accordance with NACE RP0177.
2.2.11 Resi stance Wre
Wre shall be No. 16 or No. 22 nickel-chromumwire with TWinsul ation
2.2.12 El ectrical Connections
El ectrical connections shall be done as follows:
a. Exot herm ¢ wel ds shall be "Cadwel d"," Bundy", "Thernmowel d" or an
approved equal. Use of this material shall be in strict accordance wth

t he manufacturer's reconmendati ons.

b. El ectrical -shiel ded arc welds shall be approved for use on stee
pi pe by shop drawi ng subnmittal action

C. Brazing shall be as specified in Paragraph: Lead Wre
Connecti ons.

2.2.13 El ectrical Tape
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Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.
2.2.14 Per manent Reference El ectrodes

Per manent reference el ectrodes shall be Cu-CuS04 el ectrodes suitable for

direct burial. Electrodes shall be guaranteed by the supplier for 15

years' service in the environnent in which they shall be placed.

El ectrodes shall be installed directly beneath pipe, or netallic component.

2.2.15 [ AVE3] DELETED

PART 3 EXECUTI ON
3.1 CRI TERI A OF PROTECTI ON

Acceptance criteria for determ ning the adequacy of protection on a buried
underground nmetallic conponent shall be in accordance with NACE RP0169 and
as specified bel ow

3.1.1 Iron and Stee

The following nethod (a) shall be used for testing cathodic protection
voltages. |If nore than one method is required, method (b) shall be used.

a. A negative voltage of at least minus 850 nmillivolts as measured
bet ween t he under ground conponent and a saturated copper-copper sul phate
reference el ectrode connecting the earth (electrolyte) directly over the
under ground conponent. Determination of this voltage shall be nade with
the cathodic protection systemin operation. Voltage drops shall be
considered for valid interpretation of this voltage nmeasurenent. A mini mm
of minus 850 millivolts "instant of f" potential between the underground
conponent being tested and the reference cell shall be achieved over 95
percent of the area of the structure. Adequate nunber of measuremnents
shal | be obtained over the entire structure, pipe, tank, or other netallic
conponent to verify and record achi evenent of minus 850 millivolts "instant
off." This potential shall be obtained over 95 percent of the tota
netallic area without the "instant off" potential exceeding 1200 mllivolts.

b. A m ni mum pol ari zati on voltage shift of 100 millivolts as
neasured between the underground conponent and a saturated copper-copper
sul phate reference el ectrode contacting the earth directly over the
under ground conponent. This polarization voltage shift shall be determ ned
by interrupting the protective current and measuring the pol arization
decay. Wen the protective current is interrupted, an inmmedi ate vol t age
shift will occur. The voltage reading, after the imrediate shift, shall be
used as the base reading fromwhich to neasure pol arization decay.
Measurenents achieving 100 millivolts decay shall be made over 95 percent
of the netallic surface being protected.

C. For any netallic conponent, a mininmmof four (4) measurements
shal | be nade using subparagraph (a), above, and achieving the "instant
of f" potential of minus 850 nmillivolts. Two (2) neasurenents shall be made
over the anodes and two (2) neasurenents shall be rmade at different
[ ocati ons near the component and farthest away fromthe anode.

3.1.2 [AW2] DELETED
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3.1.3 [AW2] DELETED

3.2 ANODE STORAGE AND | NSTALLATI ON
3.2.1 Anode Storage

Storage area for magnesi um anodes will be designated by the Contracting
Oficer. |If anodes are not stored in a building, tarps or simlar
protection should be used to protect anodes fromincl ement weat her
Packaged anodes, damaged as a result of inproper handling or being exposed
to rain, shall be resacked by the Contractor and the required backfil
added.

3.2.2 Anode Install ation

Unl ess ot herwi se authorized, installation shall not proceed w thout the
presence of the Contracting Oficer. Anodes of the size specified shall be
installed to the depth indicated and at the l[ocations shown. Locations nay
be changed to clear obstructions with the approval of the Contracting
Oficer. Anodes shall be installed in sufficient nunber and of the
required type, size, and spacing to obtain a uniformcurrent distribution
over the surface of the structure. The anode systemshall e designed for a
life of 25 years of continuous operation. Anodes shall be installed as
indicated in a dry condition after any plastic or waterproof protective
covering has been conpletely renmoved fromthe water permneable, pernmanent
cont ai ner housing the anode nmetal. The anode connecting wire shall not be
used for lowering the anode into the hole. The annular space around the
anode shall be backfilled with fine earth in 6 inch layers and each |ayer
shal |l be hand tanped. Care nust be exercised not to strike the anode or
connecting wire with the tanper. Approximately 5 gallonsof water shall be

applied to each filled hole after anode backfilling and tanping has been
conpleted to a point about 6inches above the anode. After the water has
been absorbed by the earth, backfilling shall be conpleted to the ground

surface | evel.
3.2.2.1 Si ngl e Anodes

Si ngl e anodes shall be connected through a test station to the pipeline,
al |l owi ng adequate slack in the connecting wire to conpensate for novenent
during backfill operation

3.2.2.2 Groups of Anodes

Groups of anodes, in quantity and |l ocation shown, shall be connected to an
anode header cable. The anode header cable shall make contact with the
structure to be protected only through a test station. Anode |ead
connection to the anode header cable shall be nade by an approved crinp
connector or exothermc weld and splice nold kit with appropriate potting
conpound.

3.2.2.3 Vel di ng Met hods
Connections to ferrous pipe shall be nmade by exothermc weld net hods

manuf actured for the type of pipe supplied. Electric arc welded
connections and other types of welded connections to ferrous pipe and
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structures shall be approved before use.

3.2.3 Anode Pl acenent - Genera

Packaged anodes shall be installed conpletely dry, and shall be | owered
into holes by rope sling or by grasping the cloth gather. The anode |ead
wire shall not be used in |lowering the anodes. The hol e shall be backfilled
with fine soil in 6inch |layers and each |layer shall be hand-tanped around
the anode. Care nust be exercised not to strike the anode or lead wire
with the tanper. If inmediate testing is to be perforned, water shall be

added only after backfilling and tanping has been conpleted to a point 6
i nches above the anode. Approxinmately 2 gallons of water may be poured
into the hole. After the water has been absorbed by the soil, backfilling

and tanping may be conpleted to the top of the hole. Anodes shall be
installed as specified or shown. In the event a rock strata is encountered
prior to achieving specified augered-hole depth, anodes nay be installed
hori zontally to a depth at |east as deep as the bottom of the pipe, with

t he approval of the Contracting Oficer.

3.2. 4 Under ground Pi pel i ne

Anodes shall be installed at a m ni nrum of 8 feet and a maxi num of 10 feet
fromthe Iine to be protected

3.2.5 Install ation Details

Details shall conformto the requirenents of this specification. Details
shown on the draw ngs are indicative of the general type of materia
required, and are not intended to restrict selection to nmaterial of any
particul ar manufacturer.

3.2.6 Lead Wre Connections
3.2.6.1 Under ground Pipeline (Metallic)

To facilitate periodic electrical neasurenents during the [ife of the
sacrificial anode systemand to reduce the output current of the anodes, if
required, all anode |lead wires shall be connected to a test station and
buried a mnimumof 24 inches in depth. The cable shall be No. 10 AWG
stranded copper, polyethylene or RHMUSE i nsul ated cable. The cabl e shal
make contact with the structure only through a test station. Resistance
wire shall be installed between the cable and the pipe cable, in the test
station, to reduce the current output, if required. Anode connections,
except in the test station, shall be made with exotherni c wel di ng process,
and shall be insulated by neans of at |east three (3) layers of electrica
tape; and all lead wire connections shall be installed in a noistureproof
splice mold kit and filled with epoxy resin. Lead wire-to-structure
connections shall be acconplished by an exotherm c wel ding process. Al
wel ds shall be in accordance with the manufacturer's reconmendations. A
backfill shield filled with a pipeline mastic sealant or materia
conpatible with the coating shall be placed over the weld connection and
shall be of such dianmeter as to cover the exposed netal adequately.

3.2.6.2 Resi stance Wre Splices

Resi stance wi re connections shall be acconplished with silver solder and
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the solder joints wapped with a mininumof three (3) Iayers of
pressure-sensitive tape. Lead wire connections shall be installed in a
noi st ureproof splice nmold kit and filled with epoxy resin
3.2.7 Location of Test Stations
Test stations shall be curb box mounted. Buried insulating joints shall be
provided with test wire connections brought to a test station. Unless
ot herwi se shown, other test stations shall be |ocated as follows:
a. At 1,000-foot intervals or |ess.

b. Where the pipe or conduit crosses any other netal pipe.

c.  [AW3] DELETED.

d. VWere both sides of an insulating joint are not accessi bl e above
ground for testing purposes.

3.2.8 Under ground Pi pe Joi nt Bonds

Under ground pi pe having ot her than wel ded or threaded coupling joints shal
be made el ectrically continuous by nmeans of a bondi ng connection installed
across the joint.

3.3 ELECTRI CAL | SOLATI ON OF STRUCTURES
3.3.1 I solation Joints and Fittings

Isolating fittings, including main line isolating flanges and couplings,
shall be installed aboveground, or w thin nanhol es, wherever possible.
VWere isolating joints rmust be covered with soil, they shall be fitted with
a paper joint cover specifically manufactured for covering the particul ar
joint, and the space within the cover filled with hot coal -tar enanel.
Isolating fittings in lines entering buildings shall be |ocated at | east

12 inches above grade of floor |evel, when possible. Isolating joints
shall be provided with grounding cells to protect against over-voltage
surges or approved surge protection devices. The cells shall provide a | ow
resi stance across isolating joint wthout excessive loss of cathodic
current.

3.3.2 [AW2] DELETED

3.4 TRENCHI NG AND BACKFI LLI NG

Trenchi ng and backfilling shall be in accordance with Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS

3.5 TESTS AND MEASUREMENTS

3.5.1 Basel i ne Potential s

Each test and neasurement will be w tnessed by the Contracting O ficer
The Contractor shall notify the Contracting O ficer a nininmumof five (5)
wor ki ng days prior to each test. After backfill of the pipe, the static

potential -to-soil of the pipe shall be neasured. The |ocations of these
neasurenents shall be identical to the locations specified for pipe-
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to-reference el ectrode potential neasurenments. The initial measurements
shal | be recorded.

3.5.2 | solation Testing

Bef ore the anode systemis connected to the pipe, an isolation test shal
be made at each isolating joint or fitting. This test shall denobnstrate
that no netallic contact, or short circuit exists between the two isol ated
sections of the pipe. Any isolating fittings installed and found to be
def ective shall be reported to the Contracting Oficer

3.5.2.1 I nsul ati on Checker

A Model 601 insul ation checker, as manufactured by "Gas El ectronics", or an
approved equal, using the continuity check circuit, shall be used for
isolating joint (flange) electrical testing. Testing shall conformto the
manuf acturer's operating instructions. Test shall be wi tnessed by the
Contracting Oficer. An isolating joint that is good will read full scale
on the neter. |If an isolating joint is shorted, the neter pointer will be
defl ected or near zero on the neter scale. Location of the fault shall be
determined fromthe instructions, and the joint shall be repaired. If an
isolating joint is located inside a vault, the pipe shall be sleeved with

i nsul ator when entering and | eaving the vault.

3.5.2.2 Cat hodi ¢ Protection Meter

A Model B3A2 cathodic protection neter, as manufactured by "M C. Mller", or
an approved equal, using the continuity check circuit, shall be used for
isolating joint (flange) electrical testing. This test shall be perforned
in addition to the Mbdel 601 insulation checker. Continuity is checked
across the isolation joint after the test lead wire is shorted together and
the nmeter adjusted to scale. A full-scale deflection indicates the system
is shorted at sone |ocation. The Mddel 601 verifies that the particul ar
i nsul ation under test is good and the Mddel B3A2 verifies that the system
is isolated. |If the systemis shorted, further testing shall be perforned
to isolate the | ocation of the short.

3.5.3 Anode Cutput

As the anodes or groups of anodes are connected to the pipe, current output
shal |l be neasured with an approved clanp-on mlliamreter, calibrated shunt
with a suitable millivoltneter or multinmeter, or a |low resistance ameter.
(O the three nethods, the | owresistance anmeter is the |east desirable
and nost inaccurate. The clanp-on nmilliameter is the nost accurate.) The
val ves obtained and the date, tine, and |ocation shall be recorded.

3.5.4 Ref erence El ectrode Potential Measurenents

Upon conpletion of the installation and with the entire cathodic protection
systemin operation, electrode potential measurenents shall be made using a
copper - copper sul phate reference el ectrode and a potenti oneter-voltneter,

or a direct-current voltmeter having an internal resistance (sensitivity)

of not less than 10 negohns per volt and a full scale of 10 volts. The

| ocations of these neasurenents shall be identical to the |ocations used
for baseline potentials. The values obtained and the date, tine, and

| ocati ons of measurenents shall be recorded. No |ess than eight (8)
nmeasurenents shall be nmade over any length of line or conponent.
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Addi tional neasurenents shall be nmade at each distribution service riser
with the reference el ectrode placed directly over the service |line.

3.5.5 Locati on of Measurenments
3.5.5.1 Pi pi ng or Conduit

For coated piping or conduit, measurenments shall be taken fromthe
reference el ectrode located in contact with the earth, directly over the
pi pe. Connection to the pipe shall be nade at service risers, valves, test
| eads, or by other neans suitable for test purposes. Pipe-to-soi

potential nmeasurements shall be nade at intervals not exceeding 5 feet.
The Contractor may use a continuous pipe-to-soil potential profile in lieu
of 5 foot interval pipe-to-soil potential neasurements. Additiona
neasurenents shall be nmade at each distribution service riser, with the
reference el ectrode placed directly over the service line adjacent to the
riser. Potentials shall be plotted versus distance to an approved scal e.
Locations where potentials do not neet or exceed the criteria shall be
identified and reported to the Contracting Officer's representative.

3.5.5.2 [ AV#2] DELETED

3.5.5.3 [AW#3] DELETED

3.5.5.4 Interference Testing

Before final acceptance of the installation, interference tests shall be
made with respect to any foreign pipes in cooperation with the owner of the
foreign pipes. A full report of the tests giving all details shall be
made. Stray current measurenents shall be performed at all isolating

| ocations and at | ocations where the new pipeline crosses foreign netallic
pi pes. The nethod of measurenments and | ocations of neasurenents shall be
submtted for approval. As a nminimum stray current neasurenments shall be
performed at the follow ng | ocations:

a. Connection point of new pipeline to existing pipeline.
b. Crossing points of new pipeline with existing lines.
Results of stray current measurenents shall also be subnitted for approval
3.5.5.5 Hol i day Test
Any damage to the protective covering during transit and handling shall be
repaired before installation. After field-coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector

with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a

bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. Holidays in the protective covering shall be repaired upon
detection. Cccasional checks of holiday detector potential will be rmade by

the Contracting Officer to deternmine suitability of the detector. Labor
material s, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor. The coating systemshall be inspected for
hol es, voids, cracks, and other damage during installation.

3.5.5.6 Recor di ng Measurenents
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Al'l pipe-to-soil potential measurements, including initial potentials where
required, shall be recorded. The Contractor shall |ocate, correct and
report to the Contracting Officer any short circuits to foreign pipes
encountered during checkout of the installed cathodic protection system

Pi pe-to-soil potential neasurements shall be taken on as nany pipes as
necessary to deternmine the extent of protection or to |locate short-circuits.

3.6 TRAI NI NG COURSE

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consi st
of a total of 4 hours of normal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the operating
and mai ntenance instructions, as well as denonstrations of routine

mai nt enance operations, including testing procedures included in the

mai nt enance instructions. At |least 14 days prior to date of proposed
conduction of the training course, the training course curriculumshall be
submtted for approval, along with the proposed training date. Training
shal | consist of denmpbnstration of test equipnment, providing forms for test
data and the tol erances which indicate that the system works.

3.7 CLEANUP

The Contractor shall be responsible for cleanup of the construction site.
Al'l paper bags, wire clippings, etc., shall be disposed of as directed.
Paper bags, wire clippings and other waste shall not be put in bell holes
or anodes excavati on.

3.8 M SCELLANEQUS | NSTALLATI ON AND TESTI NG
3.8.1 Coat i ngs

Al'l aboveground pipeline shall be coated as indicated or as approved. The
coating shall have a m nimum t hi ckness of 7 mil. The pipeline coating
shall be in accordance with all applicable Federal, State, and |oca
regul ati ons.

3.8.2 Excavati on

In the event rock is encountered in providing the required depth for

anodes, the Contractor shall determine an alternate approved |ocation and,
if the depth is still not provided, an alternate plan shall be submitted to
the Contracting Officer. Alternate techniques and depths nust be approved
prior to inplenmentation.

3.9 SPARE PARTS

After approval of shop draw ngs, and not later than three (3) nmonths prior
to the date of beneficial occupancy, the Contractor shall furnish spare
parts data for each different itemof material and equi pnent specified.
The data shall include a conplete Iist of parts, special tools, and
supplies, with current unit prices and source of supply. In addition, the
Contractor shall supply information for material and equi pnent repl acenent
for all other conponents of the conplete system including anodes, cabl es,
splice kits and connectors, corrosion test stations, and any ot her
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conponents not |isted above.

3.10 [AMW2] DELETED

3.11 SYSTEM TESTI NG

The Contractor shall submit a report including potential measurenents taken
at adequately-close intervals to establish that mnus 850 millivolts
potential, "instant-off" potential, is provided, and that the cathodic
protection is not providing interference to other foreign pipes causing
danmage to paint or pipes. The report shall provide a narrative describing
how the criteria of protection is achieved wi thout damagi ng ot her pipe or
structures in the area

3.12 [ AW2] DELETED

-- End of Section --
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SECTI ON 13112

SPECI ALTY PRODUCTS

AVENDVENT NO. 0003

PART 1 GENERAL

1

1 SUBM TTALS

Governnent approval is required for submittals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Governnent. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Products; G RE

A conplete list of equipnment and material, including
manuf acturer's descriptive data and technical literature,
performance charts and curves, catalog cuts, and installation
instructions. Spare parts data for each different item of
mat eri al and equi pnent specified, after approval of the detai
drawi ngs and not later than 6 nonths prior to the date of
beneficial occupancy. Data shall include a conplete list of parts
and supplies, with current unit prices and source of supply, and a
list of the parts recommended by the manufacturer to be repl aced
after 1 and 3 years of service

PART 2 PRODUCTS

2.

1 PUMP CONTROL VALVES

Punp control valves shall be provided on the water booster punps as shown
on the plans. The proposed 8 inch, 10 inch and 12 inch Punmp Control Valves
shall be as follows: The main valve shall be globe style, cast iron body,
bronze trimwi th 125 I b. ANSI flanges, flat faced with full gaskets. The
pilot control systemshall be cast bronze with 303 stainless trim

Val ve shall be a di aphragm actuated single seated, hydraulically operated
gl obe type valve. It shall have two operating chanbers seal ed from each
other by a flexible synthetic rubber fully supported di aphragm The val ve
di sk shall be resilient with a rectangul ar cross section and shall be
retained on 3-1/2 sides.

The main val ve seat, the power unit body and the stem bearing in the valve
cover shall be renovable. The valve seat shall be retained by flat head
machi ne screws for ease of maintenance.

Control of valve operation shall be by nmeans of externally nounted pil ot

control systemw th a four-way sol enoid operated pilot. Self cleaning
strainers shall be used to protect the control system Valve shall utilize

Section 13112 Page 1



Ft Bliss Upgrade Water System FBUWS
ACCOVPANYI NG AMENDMVENT NO. 0003 TO SOLI CI TATI ON NO. DACA63- 03- B- 0008

line pressure for operation. A limt switch shall be installed can easily
be adjusted to operate at any point of the valve's travel. Valve shall be
equi pped with built-in [ift type feature to prevent reverse flow and this

feature shall operate independently of the solenoid feature. Punp control
val ve on punps #1 and #3 at Tobin Wells shall have a 3-way valve to all ow

val ve to operate when engines are running and el ectrical power is off.

Val ve shall have opening and closing speed controls adjusted separately for
rate of regulation. Initial setting shall be fast opening and sl ow
closing. The valve will be fitted with a duel supply systemto provide the
hi ghest pressure in the systemfor pilot control operation. Solenoid shal
have capability for nmanual operation. No external packing glands or
stuffing boxes will be pernmitted in the main valve.

The operation of this valve shall be as follows: Valve is designed to

el i minate pipeline surges caused by starting and stopping of punp. Punps
start against a closed valve. Wuen it is started the solenoid valve is
energi zed and the valve begins to open slowy, gradually increasing |ine
pressure to full punping head.

When the punp is signaled to shut-off, the solenoid control valve is
de-energi zed and the valve begins to close slowy, gradually reducing flow,
while the punp continues to run. Wen the valve is closed a limt switch
assenbly serves as an electrical interlock between the valve and the punp,
rel easing the punp starter and the punp stops.

2.2 WATER DESANDER

There shall be furnished 2 water desanders for installation in water |ine
to renove sand fromwater. Each desander shall consist of a cylindrica
steel shell 20 inches in diameter with replaceable internal conical section
and vortex finder, integral sand accumul ator section, all nounted on

sel f-supporting legs ready for installation of foundation bolts.

Each unit shall have 1,000 GPM capacity at a 7 psi pressure drop

The desander shall be capable of renmoving 99 percent of the plus 150 nesh
sand and 90 percent of the 200 nmesh sand entering the feed inlet. The
equi prent shall be the product of a regular equi pnent nanufacturer who has
made equi pnent of conparabl e design and capacity for a period of at |east
10 years.

2.2.1 Sand Separating Chanber

Each wat er desander shall be fabricated of heavy plate steel designed for
operating pressures up to 150 psig and hydrostatically tested to 1.5 timnes
the operating pressure. Standard 6 inch flanged inlet and 8 inch flanged
outl et connections shall be provided. Inlet and outlet pressure gages
shall al so be provided. The internal conical section and vortex finder
shal | be replaceable. The cone section shall be fabricated of heavy stee
plate lined with pure gum rubber or fabricated of special abrasion

resi stant steel plate. The conical section shall be equipped with a
tangential sand discharge orifice for discharging sand into the accumul at or
section at |low velocity without swirling action. The accunul ator shal
have a volune of at least 25 cubic feet.
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2.3 SLUI CE GATES

Sluice gates will be cast iron, fully bronze nmounted and will have side
wedges for seating head conditions, and side, top and bottom wedges for
unseating head conditions. Al gate conponents will be designed to safely

wi thstand the head listed in the gate schedul e bel ow.

No. Location Qry sl ZE HEAD HEAD OPER. GEAR
CAPACI TY CAPACI TY HEAD RATI O
(S (US)
1 Bui | di ng 1318 1 24" X24" 60' 30' [AM£3] 12" 4:1
Reservoir

2.3.1 Mat eri al s:

Al'l materials shall neet ASTM designations as |isted bel ow as a mini num

Parts ASTM Desi gnati on

Iron casting for wall thinbles, frame A-126 C ass-B
di sc and stem gui des

Bronze Castings for wedges, thrust B- 584 C865 or CA873
nuts, lifting nuts and couplings

Bronze for seat facings in franme B-21, C482 or CA464
and di sc or B-98, CA651 or 655
Bronze for fasteners B-98, C655

Stainless steel for stens A-276 Type 304

Stainl ess steel for fasteners F-593 or F-594

2.3.2 Frane:

The frame will be of cast iron, of anple section and one-piece construction
with nounting flange and rectangul ar opening as specified on the Plans.

Al'l contact surfaces of the frane will be nmachined. The frane will have
machi ned dovetail ed grooves on the front face into which bronze seat
facings shall be driven and machined to a 63 micro-inch finish. The back

of the frame will be machined to bolt directly to the nmachi ned face of the
wal | thinble.

2.3.3 Di sc:
The disc will be of cast iron, one-piece construction, rectangular wth
integrally cast vertical and horizontal ribs. A reinforcing rib along each
side will be provided to insure rigidity between the side wedges. The disc
wi Il have machi ned dovetail ed grooves on the seating face into which bronze
seat facings shall be driven and machined to a 63 mcro-inch finish. A
tongue on each side, extending the full length of the disc, will be

machi ned on all sides with a 1/16" clearance nmi ntai ned between the disc
tongue and the gate guide groove. Wdge pads for side wedges and for top
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and bottom wedges will be cast integrally on the disc and machined to
receive the adjustable bronze wedges. A heavily reinforced nut pocket will
be cast integrally on the vertical centerline and above the horizontal
center and be of such shape to receive the square-backed thrust nut.

2.3.4 Cui des:

Guide will be cast iron, one-piece, designed to withstand the total thrust
due to the water pressure and the wedging action. The guides shall be
machi ned on all contact surfaces and a groove will be nachined the entire
[ ength of the guide to allow 1/16" clearance between the disc tongue and

t he guide groove. The guides will be of such length as to retain and
support at |east one-half the disc in the full open position and will be
integrally cast with or attached to the frane with silicon bronze or
stainless steel studs and nuts. They shall be dowelled to prevent any
relative notion between the guides and the frane.

2.3.5 Wedges:
The wedges shall be made of solid cast bronze and nachi ned on all contact
surfaces. They shall be attached to the disc with studs and nuts and will

have adj usting screws with | ock nuts.

2.3.6 Seat Faci ngs:

Al'l seat facings will be nalleable extruded bronze of a conposition which
will increase in wearing ability with cold working. The extruded seat
facings will be of a special shape to fill and permanently lock in the
machi ned dovetail ed grooves when driven into place. Attaching pins and
screws will not be allowed. The installed seat facings will be nachined to

a 63 mcro-inch finish or better
2.3.7 VWal | Thi nbl es:

Wal | thinbles shall be furnished for all sluice gates. They will be cast

i ron, one-piece construction, of adequate section nodulus to w thstand al
operational and reasonable installation stresses. Wall thinbles will be
internally braced during concrete placenent. A center ring or water stop
wi Il be cast around the periphery of the thinble. The front flange will be
machi ned and have tapped holes for the sluice gate attaching studs. The
word "top" shall be metal stanped along with a center line for correct

al i gnment .

2.3.8 St ens:

The operating stens shall be of a size to safely w thstand, without
buckl i ng or permanent distortion, the stressed induced by normal operating
forces. In addition, the stemw Il be designed to transnit in conpression
at least 2 1/2 tines the rated output of the floorstand supplied, with a 40
I b. effort on the crank. The threaded portion of the stem shall have
machi ne cut threads of the 29° Acnme type. The stens shall be joined with
bronze couplings threaded and keyed to the stenms. Al threaded and keyed
couplings of the same size shall be interchangeable. Manually operated,
rising stemgates will be provided with an adjustable stop collar on the
stem above the floorstand Iift nut.

2.3.9 St em Gui des:
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St em gui des shall be cast iron, bronze bushed, nounted on cast iron
brackets. They shall be adjustable in two directions and will be spaced at
sufficient intervals to adequately support the stems. Stem gui de spacing
will not exceed an L/r ratio of 200 and will not be spaced greater than 10
ft. except where required for gate travel.

2.3.10 Fl oor st and Oper at ors:

Fl oorstand operators shall be either single or double gear reduction type
dependi ng upon the lifting capacity required and as specified. Each type
shall be provided with a threaded cast bronze [ift nut to engage the
operating stem Roller bearings shall be provided above and bel ow a fl ange
on the operating nut to support both the opening and closing thrusts. The
operator shall open or close the gates under the specified operating head
with no greater than a 40 Ib pull on the crank. Cears, where required, wll
be steel with machine-cut teeth designed for snooth operation. The

stainl ess steel pinion shafts on the crank operated fl oorstands, whether
single or double ratio, shall be supported on tapered roller bearings or
needl e bearings. All conmponents shall be totally enclosed in a cast iron
case and cover. Positive nechanical seals shall be provided on the
operating nut and the pinion shaft to exclude noisture and dirt and prevent

| eakage of |ubricant out of the hoist. Lubricating fittings will be
provided for the lubricating fittings will be provided for the |ubrication
of all gears and bearings. Renovable crank will be designed for rough

treatnment and m ni num wei ght.
2.3.11 FI oorstand Stem Covers:

Fl oorstand stem covers shall be provided for all operators. They shall be
marked clearly with graduations indicating the position of the gate. They
shall be translucent or clear, durable and not effected by cold or sun
[ight. Covers shall be made of LEXAN.

2.3.12 Cl eani ng and Pai nti ng:

Surfaces shall be cleaned to Steel Structures Painting Council (SSPC)
SP-10, dry and free of grease before painting. Al surfaces shall be
primed and finish coated in the manufacture's shop with a mnimum of 10
mls dry filmthickness (DFT) of a high-solids epoxy coating approved for
use in potable water by an ANSI certified agency. After painted surfaces
are dried, the nmachined or bearing surfaces and the holes, both plain and
t hreaded, shall be coated with a protective grease until time of
installations. The surfaces of the wall thinble in contact with concrete
shal | remain uncoated

2.3.13 Leakage:

Al sluice gates will be substantially watertight under the design head
condi tions. The |eakage shall not exceed 0.1 GPM per foot of periphery.

PART 3 EXECUTI ON
3.1 I NSTALLATI ON

Install products as per manufacturer's witten instructions.
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-- End of Section --
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SOIL STRATIGRAPHY

Area “D”, Logan Heights

The soil encountered at this site may be grouped into a single generalized stratum. This
stratum consists of silty, gravelly fine grained sand intermixed with varying amount of
calcareous materials. This soil was encountered at a dry to moist conditions and at a
very dense relative density, with Standard Penetration Test (SPT) results of more than
50 blows per foot of penetration. This stratum was encountered from the surface to the
depth of auger refusal of 16.5 ft.

Area“C”, Biggs Field

The soils encountered at this site may be grouped into two generalized strata, each with
similar physical properties.

Stratuml consists of brown, fine grained silty sand intermixed with varying amount of
gravel and calcareous material. This stratum was encountered from the top of boring
elevations to a total depth of 30 ft. below ground surface elevation. This soil was
encountered at a loose to very dense relative density, with SPT results ranging from 7 to
more than 48 blows per foot of penetration.

Stratum |l consists of brown clay. This soil was encountered interbedded within the
Stratum | soil described above. This soil was encountered at a depth of 9 ft and extends
to a depth of 12 ft below existing surface elevation. This soil was encountered at a stiff
to very stiff consistency and at a moist condition.

Area “J”, Dona Ana Range

The soils encountered at this site may be grouped into two generalized strata, each with
similar physical properties.

Stratuml consists d brown, fine grained silty sand intermixed with varying amount of
gravel and calcareous material. This stratum was encountered from the top of boring
elevations to the termination depth of 50 feet. This soil was encountered at a loose to
very dense relative density, with SPT results ranging from 7 to more than 50 blows per
foot of penetration.

Stratum Il consists of brown clay. This soil was encountered interbedded within the
Stratum | soil described above. This soil was encountered at a depth of 7 ft and extends
to a depth of 10 ft, below existing surface elevation, and again from a depth of 20 ft and
extends to a depth of 25 ft. This soil was encountered at a stiff to very stiff consistency
and at a moist condition.

Area “K”, Oro Grande Range
The subsurface soil encountered in this site consists of igneous rhyolitic bedrock. Soil

deposit consisting of gravel and silty sand was encountered overlying the rock layer.
Highly weathered rock layer was encountered at a depth of 12 inches and extend to an
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approximate depth of 2.5 feet. Highly fractured rock layer was encountered from a depth
of 2.5 feet and extends to the termination depth of 11.5 feet.
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