DEPARTMENT OF THE ARWY
Omaha District, Corps of Engineers
106 South 15th Street
Oraha, Nebraska 68102-1618

:NOTICE:  Failure to acknow edge : Solicitation No. DACA45 02 B 0009
;all amendnents nmay cause rejec-
:tion of the bid. See FAR : Date of Issue: 05 JUNE 2002
:52.214-3 of Section 00100 : New Date of Cpening: 15 JULY 2002
Amendnent No. 0002
28 June 2002
SUBJECT: Anendnent No. 0002 to Specifications and Draw ngs for Construction of

LI VE ORDNANCE LOADI NG AREA (LOLA), ELLSWORTH AFB, SD
Solicitation No. DACA45-02-B-0009

TGO Prospective Bidders and O hers Concer ned

1. The specifications and drawi ngs for subject project are hereby nodified as
follows (revise all specification indices, attachnent Ilists, and draw ng
i ndi ces accordingly). Note: The changes bel ow have not been posted to the

rei ssued Am 0002 CD-ROM They are listed here descriptively for posting.

a.

Specifications. (Descriptive Changes.)

1. Page Indexl1l-1, after the listing “01451 CONTRACTOR QUALI TY
CONTROL” add 01501 ELLSWORTH AFB SECURI TY REQUI REMENTS'

2. Page 00100-16, paragraph 31.d., delete contents for item (1)
and substitute:

“(1) The apparent |ow bidder must submit a subcontracting plan
within 24 hours after notification by the Governnent to the
Contracting Activity.”

3. Page 00100-18, add the foll owi ng new paragraph:

“34. EXPEDI TI NG CONTRACT AWARD AND NOTI CE TO PROCEED

In order to expedite award of contract and issuance of NOTICE
TO PROCEED, it is required that:

(1) subcontracting plan (on contracts exceedi ng $1, 000, 000
for | arge business concerns only) be submtted within 24 hours
after notification by the Governmnent.

(2) pre-award information has been submitted as specified
i n paragraph: PRE-AWARD SURVEY | NFORMATI ON and

(3) contract docurents (including Performance and Payment
Bonds) be executed and subnitted within two (2) working days,
inlieu of the 10 days specified in paragraph: PERFORMANCE
AND PAYMENT BONDS, after successful bidder is notified of
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contract award.”

4. Page 01400-8, delete entire contents of paragraph 1.8.1.2 and
subpar agraphs a-d and substitute “See drawi ng note 5 on Sheet
Q0. 00."

5. Page 02316A-9, add the followi ng new paragraphs:
“3.3.5 Excavation in the area of the Forner UST

A 5000-gal l on heating oil underground storage tank (UST) was fornerly | ocated
about 8 east of the electrical man-hole cover, and south of the concrete
sidewal k. The bottom of the tank was | ocated approximately 11" bel ow t he
ground surface (bgs). Contanination fromthe |eaking tank was observed from
about 7' bgs and below. This UST site will have been remediated by Ellsworth
AFB prior to construction of this project. During construction, excavation
is expected only to go to about 6° bgs. Therefore it is not expected that
the Contractor will encounter any soil contam nated by petrol eum

hydr ocar bons.

During construction in the area of the forner UST, the Contractor shal

observe whether soil is visibly stained with or has the odor of heating oil
and shall collect a representative conposite sanple at the bottom of the
excavati on. This shall have headspace screening with a properly calibrated

FID (flane ionization detector) instrument, follow ng this procedure: Put
conposite sanple in jar. Cover jar opening with one continuous sheet
alumnumfoil, put lid on to secure foil. Vigorously agitate jar for at

| east 15 seconds and allow a mninmumof 10 mnutes for the sanple to
adequately volatilize. During cold weather, the sanples shall be warned to
near roomtenperature prior to taking the headspace neasurenent. Re-shake
the jar and renove the jar lid. Quickly insert the vapor sanpling probe

t hrough the alum numfoil and record the nmaxi mum neter response (which shoul d
be between the first two to five seconds). Elevated vapor concentrations or
el evated noi sture may produce and erratic response.

For readings < 5 ppm the confirmation sanples show the soil is clean. |If
results are < 5 ppm the Contractor shall continue to excavate to the depth
specified by the COR and then screen the bottom of the excavation again

St ock-pile contam nated soil (> 5 ppmon FID) on construction-grade plastic.
Col I ect one conposite sanple per 100 cubic yards and anal yzed for the nethods
required by the Rapid Cty Landfill for disposal.”

5. Page 02630A-9, paragraph 2.3.1., Line 2, delete “[____]" and
substitute “20.7Mpa”. Sane |ine, delete “03300” and substitute
“03307".

6. Page 02721A-6, paragraph 2.1.1.b, maxi num al | owabl e percent age
by weight table, for delete Sieve Designations “No. 1", “No.
3", and “No. 4" and their correspondi ng data.

7. Page 02722A-6,

a) Delete contents of paragraph 1.5.2.6and substitute “NOT
USED" .

b) Delete paragraph 1.5.3.1.e in entirety.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 02722A-8, paragraph 2.1.3, Gradation of Aggregates Tabl e,
del ete Sieve Designation “No. 1" and “No. 2" and associ at ed
gradati on requirenents.

Page 02722A-11, paragraph 3.5.6, line 3, delete “and [GCA]".

Page 02749-13, paragraph 3.5.1, table 5, line 11, for VMA
percentage, delete “[13]” and”[14]".

Page 02749-17, paragraph 3.10.3.6, line 3, delete “[75]".

Page 02753A-12, paragraph 1.4.1.3, delete title and
par agraph contents and substitute title with “NOT USED’

Page 02753A- 13,

a) Paragraph 1.4.2.2, delete title and paragraph contents
and substitute “NOT USED'.

b) Paragraph 1.4.2.3, delete title and paragraph contents
and substitute “NOT USED.

c) Paragraph 1.4.2.4, delete title and paragraph contents
and substitute “NOT USED'.

Page 02753A-23, paragraph 1.7.2, line 3, delete
“Gover nnent”
and substitute “Contractor”.

Page 02753A-24, paragraph 1.7.3, last line, delete
“CGovernment” and substitute “Contractor”

Page 02753A-33, paragraph 2.1.1, line 2, after “...15
percent” add “. Al cenment shall be”.

Page 02753A-35, paragraph 2.2.2.4, line 1, in blank |ine
bet ween brakets add “37.5mmi .

Page 02762A-5, paragraph 2.1, line 10, delete “[21 or 25]”
and substitute “21”; sane line delete “[ ]”. Line 11

T

Page 02762A- 6,

a) Paragraph 3.1.1a., line 2, blank |ine between

brackets add “14.3"; line 3, add to brackets “-4", |ine 4,
add to brackets “60".

b) Paragraph 3.1.1.b., delete contents and substitute “NOT
USED" .

Page 16375A-21,

a) Delete contents of paragraph 2.8.2 and substitute the
fol | owi ng:

“The swi tchgear shall be Cooper KYLE Type VFI Fault
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Interrupter

Swi t chgear shal |
sealed in insulating oil.

constructi on,

shal |

Swi t chgear

with 2 incom ng conpartnents for
arrangenent with vacuuminterrupters.
be provided with vacuumtype interrupters or

as indicated on draw ngs.”

Padnmount ed Swi t chgear or an approved equal .
be oil-filled with all

internal parts
shal | be deadfront
| oop feed
The out goi ng section

br eakers

b) Paragraph 2.8.2.2, delete contents of subparagraphs a.

and b.,

and substitute “Not

Subpar agraph c.

“An overcurrent on any phase wl|l

al |

b. Specifications

(New and/ or

t hree phases.”

Used”.

Revi sed and Reissued).

Add the following to

si mul t aneously open

Del ete and

substitute specification sections as noted below The substituted sections are

revi sed and

reissued with this anmendnent.

Not e: These

been included on the rei ssued CD- ROM

rei ssued sections have

Sections Del et ed

Sections Substituted

SF1442, Pages 00010-1, 2

SF1442, Pages 00010-1, 2

Bi d Schedul e 00010- 3, 4

Bi d Schedul e 00010- 3,

4

SECTI ON 01351A

SECTI ON 02510A

SECTI ON 02510A

Section 15400A

SECTI ON 15400A

c. Draw ngs (Not

Rei ssued) .

The follow ng dr

AF116-90-06 are revised as indicated below with | atest

2002.

These drawi ngs are not
1. Drawi ng C0.00,

(a) “5. All

awi ngs of draw ng code
revi sion date of 28 June

rei ssued with this anendnent.
add the follow ng new notes to the draw ng.

work | ocated within 200 feet of the centerline o the

exi sting taxiway (Apron approach to taxiway and associ at ed

wor k) nust
day peri od.

during the contract
SPECI AL SAFETY REQUI REMENTS, paragraph Speci al

Requi renents on El |l sworth AFB.

6. Al

addi ti onal

work on the noving and ultimate renoval
security chain link fencing in work areas 1, 2 & 3 wll
required to be acconplished under security escort.

be acconplished within a continuous 60 cal endar
The tine period can be coordinated at any tine
performance peri od.

See SECTI ON 01400:
Airfield Wrk

of the
be
Any

mnor work within restricted areas of the base
nust al so be acconplished under security escort.

See SECTI ON

01501: ELLSWORTH AFB SECURI TY REQUI REMENTS. ”
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2. Drawings 3.01, @.02, B.03, B.05 .06, B.07, on Legend,
del ete “LONG TUDI NAL CONSTRUCTI ON JO NT” and substitute
“DOVNELED LONG TUDI NAL JO NT”

3. Drawing ML.01, revise drawing in accordance with attached
sket ch.

4. Drawing M2.01, revise drawing in accordance with attached
sket ch.

5. Drawing M2.02, revise drawing in accordance with attached
sket ch.

6. Drawing M3.01, revise drawing in accordance with attached
sket ch.

7. Drawing Ms.01, revise drawing in accordance with attached
sket ch.

8. Drawing M/.01, revise drawing in accordance with attached
sket ch.

9. Drawing EL.01, revise drawing in accordance with attached
sket ch.

10. Drawi ng ED. 01,

a) Sem flush Assenbly Series Taxiway Lights detail, change
the conduit section sizes shown (for both RGS and PVC
conduit sections) to “2"".

b) Semi flush Assenbly Series Taxiway Lights detail:

Renove the three junpers shown between counterpoi se and
base.

Change “Count erpoi se Groundi ng Systeni to “Counterpoi se
Systeni .

Add a | eader note to counterpoi se which reads “Route
count er poi se around exterior of concrete encasenent
towards full strength pavenment. Do not connect to
base. Maintain a 12 inch (305 mMmj nini mum di stance

bet ween base and count er poi se”.

Add a ground rod and conductor to detail. A % (19mm)
x 10" (305m) ground rod shall be shown installed next
to base, with top of rod 12" (305 M) bel ow grade. A #6
AWG ground conductor shall be routed from ground rod
and attached to a fixture base internal ground I ug.

5. Drawi ng E2. 01, For Padnount switch 955A1, change dashed |ine
boundary of the switch to a solid Iine boundary.
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d. Drawi ngs (Reissued). The follow ng drawi ngs of draw ng code
AF116-90-06 are revised with |atest revision date of 26 June 2002, and rei ssued
with this anendnent.

SHEET

NUVBER SHEET TI TLE

C1.01 SITE DEMOLITION - AREA 1
C1.02 SITE DEMOLITION - AREA 2
C1.04 SITE DEMOLITION - AREA 4
Q3.01 PAVING PLAN-AREA 1

Q4.01 GRADING PLAN-AREA 1

Q4.02 GRADING PLAN-AREA 2

Q4.03 GRADING PLAN-AREA 3

Q4.07 GRADING PLAN-AREA 7

Q5.03 PAVEMENT PROFILES DITCH C
Q5.04 PAVEMENT PROFILES DITCH D
QA.01 SUBDRAIN PLAN — BASIC WORK

e. Drawings (New). The follow ng new draw ngs of draw ng code
AF116-90-06 are hereby added with a 6/26 date to the contract
drawi ngs and are issued with this anmendnent. For draw ngs QC.01,
QC.02, QH.01 and QH.02, add in the title block a delta symbol with a “2” and add
“Drawing Sheet Added by Am_0002” and add date of revision as “6/26”.

SHEET

NUMBER SHEET TITLE

C1.13 SITE DEMOLITION - AREA 13

Cl.14 SITE DEMOLITION - AREA 14

Q6.01 STORM DRAIN SCHEDULE

Q7.01 STORM DRAIN DETAILS

Q7.02 STORM DRAIN PROFILES

Q8.01 SUBDRAIN SCHEDULE

Q9.01 SUBDRAIN DETAILS

QA.02 SUBDRAIN PLAN — OPTIONAL WORK

QC.01 AIRFIELD PAVEMENT DETAILS SHEET 1 OF 2

QC.02 AIRFILED PAVEMENT DETAILS SHEET 2 OF 2

QH.01 MARKING PLAN- BASIC WORK

QH.02 MARKING PLAN- BASIC WORK

QH.03 MARKING PLAN- OPTIONAL WORK

2. This anendnent is a part of the bidding papers and its receipt shall be

acknow edged on the new Standard Form 1442. Al other conditions and
requi renents of the specifications renmain unchanged. If the bids have been
mai |l ed prior to receiving this amendnent, you will notify the office where bids
are opened, in the specified manner, inmmediately of its receipt and of any

changes in your bid occasi oned thereby.

a. Hand-Carried Bids shall be delivered to the U S. Arny Corps of
Engi neers, Omaha District, Contracting Division (Room 301), 106 South 15th
Street, Omaha, Nebraska 68102-1618.

b. Mai | ed Bids shall be addressed as noted in Item 8 on Page 00010-1
of Standard Form 1442.

3. Bids will be received until 2:00 p.m, local tine at place of bid
openi ng, 15 JULY 2002.
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Attachnent s

Sections listed in 1.b. above

Dng. Sketches listed in 1.c. above
Dwgs. listed in 1.d. and 1.e. above

U S Arny Engineer District, Oraha
Cor ps of Engi neers

106 South 15th Street

Oraha, Nebraska 68102-1618

28 June 2002
nr p/ 4413

Am #0002 -
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1. SOLICITATION NO. 2. TYPE OF SOLICITATION 3. DATE ISSUED PAGE OF PAGES

SOLICITATION, OFFER,
AND AWARD DACA45- 02- B- 0009 | [ seacep aio qre) 05 JUN 2002 |1 OF 4

(Construction, Alteration, or Repair) L NeGOTIATED (RFP)

IMPORTANT - The "offer" section on the reverse must be fully completed by offeror.

4. CONTRACT NO. 5. REQUISITION/PURCHASE REQUEST NO. 6. PROJECT NO.
7. ISSUED BY CODE CT 8. ADDRESS OFFER TO
U S ARMY ENG NEER DI STRI CT, OMAHA U. S. ARMY CORPS OF ENG NEERS, OVAHA
106 South 15th Street Attn: CONTRACTI NG DI VI SI ON ( CENVO- CT)
Omaha, Nebraska 68102-1618 106 South 15th Street

Oraha, Nebraska 68102-1618

9. FOR INFORMATION A. NAME B. TELEPHONE NO. (Include area code) (NO COLLECT CALLS)

A
> See SECTI ON 00100, Para. 27 See SECTI ON 00100, Para. 27

SOLICITATION

NOTE: In sealed bid solicitations "offer" and "offeror" mean "bid" and "bidder".

10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORK DESCRIBED IN THESE DOCUMENTS (Title, identifying no., date):

The Offeror hereby agrees to do all the work described in these docunents entitled:
LI VE ORDNANCE LOADI NG AREA (LCOLA)
ELLSWORTH AFB, SOUTH DAKOTA

Return with Bids: Section 00010 (Pages 00010-1, 2, 3,4); Section 00600 & Bondi ng

Under the terns of this contract, the offeror agrees: (1) that upon witten notification by
the Government, within 24 hours, the offeror will provide their subcontracting plan (on
contract exceeding $1, 000,000 for |arge business concerns only) and (2) that upon witten
notification of acceptance of this bid, mailed or otherw se furnished within 60 cal endar days
after the date of opening of bids, the offeror will provide within two (2) working days, in
[ieu of the 10 days specified in paragraph: PERFORVANCE AND PAYMENT BONDS, two sets of

Per f ormance and Payment bonds on Governnent standard fornms with good and sufficient surety.

Notice to Proceed will be issued as soon as practical thereafter.
11. The Contractor shall begin performance within 10 calendar days and complete it within 540 calendar days after receiving
[ award, X notice to proceed. This performance periodis X mandatory, [ negotiable. (See )
12A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE AND PAYMENT BONDS? 12B. CALENDAR DAYS
(If "YES," indicate within how many calendar days after award in ltem 12B.)
X YES 0 NO See Item 10, above

13. ADDITIONAL SOLICITATION REQUIREMENTS:

A. Sealed offers in originaland __ O copies to perform the work required are due at the place specified in ltem8by _ 2: 00 PM  (hour)
local time 15 JUL 2002 (date). If this is a sealed bid solicitation, offers must be publicly opened at that time. Sealed envelopes
containing offers shall be marked to show the offeror's name and address, the solicitation number, and the date and time offers are due.

B. An offer guarantee [ is, [ is not required.

C. All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the solicitation in full text or by
reference.

D. Offers providing less than 60 calendar days for Government acceptance after the date offers are due will not be considered and
will be rejected.

NSN 7540-01-155-3212 1442-101 STANDARD FORM 1442 (REV. 4-85)
Prescribed by GSA
00010-1 FAR (48 CFR) 53.236-1(e)



14. NAME AND ADDRESS OF OFFEROR (Include ZIP Code)

DUNS Nunber :

15. TELEPHONE NO. (Include area code)

CODE FACILITY CODE

16. REMITTANCE ADDRESS (Include only if different than Item 14)

17. The offeror agrees to perform the work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is accepted
by the Government in writing within 6Q__ calendar days after the date offers are due. (Insert any number equal to or greater than the minimum requirement

stated in ltem 13D. Failure to insert any number means the offeror accepts the minimum in Item 13D.)

SEE BI DDI NG SCHEDULE
AMOUNTSp>
Contractor’s Fax No.

CAGE CODE

Contractor’s E-Mail address

18. The offeror agrées to furnish any required performance and payment bonds.

19. ACKNOWLEDGMENT OF AMENDMENTS

(The offeror acknowledges receipt of amendments to the solicitation - give number and date of each)

AMENDMENT NO.

DATE

20A. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN OFFER
(Type or print)

20B. SIGNATURE 20C. OFFER DATE

AWARD (To be completed by Government)

21. ITEMS ACCEPTED:

22. AMOUNT

23. ACCOUNTING AND APPROPRIATION DATA

24. SUBMIT INVOICES TO ADDRESS SHOWN IN
(4 copies unless otherwise specified)

ITEM

26

>

25. OTHER THAN FULL AND OPEN COMPETITION PURSUANT TO

O 10u.s.c. 2304(c) ( ) [ 41 us.c. 253(c) ( )

26. ADMINISTERED BY CODE|

27. PAYMENT WILL BE MADE BY

U S. Arny Engineer District, Qmaha
106 South 15th Street

Omaha, Nebraska 68102-1618

USAED Omaha

c/ o USACE Fi nance Center
5722 Integrity Drive

M1 1lington, TN 38054-5005

CONTRACTING OFFICER WILL

COMPLETE ITEM 28 OR 29 AS APPLICABLE

[0 28. NEGOTIATED AGREEMENT  (contractor is required to sign this
document and return copies to issuing office.) Contractor agrees

to furnish and deliver all items or perform all work, requisitions identified

on this form and any continuation sheets for the consideration stated in this

contract. The rights and obligations of the parties to this contract shall be

governed by (a) this contract award, (b) the solicitation, and (c) the clauses,
representations, certifications, and specifications incorporated by reference

in or attached to this contract.

[0 29. AWARD (Contractor is not required to sign this document.) Your offer
on this solicitation, is hereby accepted as to the items listed. This award con-
summates the contract, which consists of (a) the Government solicitation and

your offer, and (b) this contract award. No further contractual document is
necessary.

30A. NAME AND TITLE OF CONTRACTOR OR PERSON AUTHORIZED
TO SIGN (Type or print)

31A. NAME OF CONTRACTING OFFICER (Type or print)

30B. SIGNATURE 30C. DATE

31C. AWARD
DATE

31B. UNITED STATES OF AMERICA

BY

STANDARD FORM 1442 BACK (REV. 4-85)

00010-2



DACA45-02-B-0009

LOLA
ELLSWORTH AFB, SD
BIDDING SCHEDULE
Estimated Unit
Item No. Description of Item Quantity Unit Price Amount
BASIC

1. Entire Work Complete for the Live Ordnance

Loading Area (LOLA), excluding Basic Items 2 & 3

and Option Items listed Below. XXXX JOB LS. |$
2. Concrete Paving for four (4) Aircraft Parking

Aprons (see drawings for thickness) 41,400 Sq. Meter | $ $
3. Bituminous Paving for four (4) Aircraft Parking

Shoulders and Road “A” (see drawings for 16,500 Sq. Meter | $ $

thickness)
TOTAL BASIC (Items 1. + 2. + 3.) $

OPTIONS

0-1 Entire Work Complete for installing two

(2)additional parking aprons/

shoulders for Aircraft and two (2) blast deflectors.

(see items below)

O-1a. Concrete Paving for two (2) Aircraft Parking 19,400 Sq. Meter | $ $

Aprons (see drawings for thickness)

O-1b. Bituminous Paving for two (2) Aircraft 5,500 Sq. Meter | $ $

Parking Shoulders (see drawings for thickness)

O-1c. Two (2) Blast Deflectors XXXX JOB LS. |$
TOTAL O-1 (Items O-1a. + O1-b. + Ol-c.) $
0-2 Entire Work Complete for the installation of four

(4) hydrant fuel pits. XXXX JOB LS. |$
0-3 Entire Work Comlete for the installation of two (2)

hydrant fuel pits. XXXX JOB LS. |$
04 Entire Work Complete for relocating and

reinstalling Obstacle Course Equipment. XXXX JOB LS. |$

GRAND TOTAL AMOUNT (BASIC+ O-1, 0-2, O-3 & 0-4) $

00010-3
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DACA45-02-B-0009
LOLA
ELLSWORTH AFB, SD
NOTES:

1. See Section 00100, INSTRUCTIONS, CONDITIONS AND NOTICES OFFERORS,
paragraph 3 EVALUATION OF OPTIONS for evaluation of bid items and options. The
Government reserves the right to exercise the Options within 60 calendar days after
Notice to Proceed (NTP). Evaluation of Options will not obligate the Government to
exercise the option(s).

2. Quantities for unit priced items are estimated only and the respective unit price will
prevail in the event of an overrun or underrun subject to Contract Clause "Variation in
Estimated Quantities.

3. Bid prices must be entered for all items of the schedule. Additions and multiplications
will be subject to verification by the Government. In case of variation between the
lump-sum prices and the total amount, the lump-sum prices will be considered the amount
proposed In case of variation between the unit prices and the extensions, the unit prices
will be considered the proposed unit price.

4. A modification to the Pricing Schedule, which provides for a single adjustment to the
total amount to Pricing Schedule items, basic or options, should state the application of
the adjustment to each respective lump-sum price affected.

5. Option O-3 can be awarded only if Option O-1 is awarded. The awarding of Option O-1
does not obligate the Government to award Option O-3 (Note: Items a., b. and c. are all
inclusive if the award of Option O-1takes place).

00010-4
Am_0002



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

PART 1
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SECTI ON TABLE OF CONTENTS
DI VI SION 01 - GENERAL REQUI REMENTS
SECTI ON 01351A
SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST)

01/ 01

GENERAL

REFERENCES

DESCRI PTI ON OF WORK

SUBM TTALS

REGULATCORY REQUI REMENTS
PRECONSTRUCTI ON SAFETY CONFERENCE
SAFETY AND HEALTH PROGRAM

SI TE SAFETY AND HEALTH PLAN

.1 Accept ance and Modi fications
.2 Availability

S| TE DESCRI PTI ON AND CONTAM NATI ON CHARACTERI ZATI ON

.1 Project/Site Conditions
.2 Ordnance and Expl osives (OE)

S| TE TASKS
STAFF ORGANZATI ON, QUALI FI CATI ON AND RESPONSI BI LI TI ES
.1 Saf ety and Heal t h Manager

.2 Site Safety and Health Oficer

.3 Persons Certified in First Aid and CPR
TRAI NI NG

.1 General Hazardous Waste Operations Training
.2 Initial Session (Pre-entry Briefing)

.3 Peri odi c Sessi ons
PERSONAL PROTECTI VE EQUI PMENT
.1 Site Specific PPE Program
.2 Level s of Protection
12.2.1 Initial PPE Conponents
.3 PPE for Government Personnel
MEDI CAL SURVEI LLANCE PROGRAM
EXPOSURE MONI TORI NG Al R SAMPLI NG PROGRAM
HEAT STRESS MANAGEMENT
21 Physi ol ogi cal Monitoring
.2 ACG H General Controls for Heat Stress
.3 ACA H Job Specific Controls for Heat Stress
SPI LL AND DI SCHARGE CONTRCL
CONFI NED SPACE ENTRY PROCEDURES
FI RE PROTECTI ON AND PREVENTI ON
ELECTRI CAL SAFETY
EXCAVATI ON AND TRENCH SAFETY
GUARDI NG OF MACHI NERY AND EQUI PMENT
LOCKOUT/ TAGOUT
FALL PROTECTI ON
HAZARD COMMUNI CATI ON
| LLUM NATI ON
SANI TATI ON
ENG NEERI NG CONTROLS
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD

. 28
.29
. 30

el =

1. 30.
1. 30.
1. 30.
1. 30.

1.31

1.31.
1.31.

SI GNS AND LABELS

WASTE DI SPOSAL

SI TE CONTROL MEASURES

1 Wor k Zones

2 Site Control Log

3 Conmruni cat i on

4 Site Security

PERSONAL HYA ENE AND DECONTAM NATI ON
1 Decontam nation Facilities

2 Equi pnent Decont am nati on

1.31.2.1 Decontam nation Facilities
1.31.2.2 Pr ocedur es

1.32
1.33
1.34
1.35
1.36

PART 2

PART 3

EMERCENCY EQUI PMENT AND FI RST Al D REQUI REMENTS
EMERCENCY RESPONSE AND CONTI NGENCY PROCEDURES
CERTI FI CATE OF WORKER/ VI SI TOR ACKNOW.EDGEMENT

I NSPECTI ONS

SAFETY AND HEALTH PHASE- QUT REPORT

PRODUCTS (Not Applicable)

EXECUTI ON ( Not Appli cabl e)

-- End of Section Table of Contents --
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SECTI ON 01351A

SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST)
01/01

PART 1 GENERAL

Soil in the project area nay be contaminated with petrol eum products. Health
and safety requirenents in this specification section apply only to workers
perform ng tasks involving excavation and any ot her tasks where contact with
contam nated soil is likely. The requirenents of Section 01400 SPECI AL
SAFETY REQUI REMENTS shall be followed for all tasks where exposure to

contam nated soil is not anticipated.1.1 REFERENCES

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

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)
ACA H Limt Val ues (1999) Threshold Limt Values for Chem ca
Subst ances and Physi cal Agents Bi ol ogi cal

Exposure | ndi ces

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI 7358.1 (1998) Enmergency Eyewash and Shower
Equi pnent

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

29 CFR 1904 Recordi ng and Reporting Occupati ona
Injuries and |11l nesses

29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Safety and Heal th Regul ations for
Construction

49 CFR 171 CGeneral Information, Regulations, and
Definitions

49 CFR 172 Hazardous Materials Table, Special

Provi si ons, Hazardous Materials
Conmuni cati ons, Energency Response
I nformation, and Trai ni ng Requirenments

U S. ARW CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U. S. Arny Corps of Engineers Safety
and Heal th Requi renments Manua
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ER 385-1-92 (2000) Safety and Qccupati ona
Requi rements for Hazardous, Toxic, and
Radi oactive Waste (HTRW Activities

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)
Nl OSH Pub No. 85-115 (1985) Cccupational Safety and Health

Gui dance Manual for Hazardous Waste Site
Activities

.2 DESCRI PTI ON OF WORK

This section requires contractors to inplenment practices and procedures for
wor ki ng safely and in conpliance with OSHA and USACE regul ati on while
perform ng cleanup activities on uncontroll ed hazardous waste sites.

.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
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Exposure Monitoring/ Air Sanpling Program FIQ
Per sonnel exposure nonitoring/sanpling results.
Site Control Log; FIQ
Record of each entry and exit into the site, as specified.
HAZWOPER Qual i fications Certificates; FIO

A certificate for each worker perform ng cleanup operations wth
potential for unacceptable occupational exposure signed by the
safety and health nmanager and the occupati onal physician
i ndi cating the workers neet the training and nedi cal surveillance
requi renents of this contract.

4 REGULATORY REQUI REMENTS

Work perforned under this contract shall conmply with EM 385-1-1, OSHA
requirenents in 29 CFR 1910 and 29 CFR 1926, especially OSHA' s Hazardous
Wast e Operations and Emergency Response Standard 29 CFR 1926. 65/ 29 CFR
1910. 120 and state specific OSHA requirements where applicable. Mtters of
interpretation of standards shall be submitted to the appropriate

adm ni strative agency for resolution before starting work. \Were the
requirenents of this specification, applicable laws, criteria, ordinances,
regul ati ons, and referenced docunments vary, the nobst stringent requirenents

shal | apply.

.5 PRECONSTRUCTI ON SAFETY CONFERENCE

A preconstruction conference shall be scheduled prior to the begi nning of
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site work at which time representatives of the Contracting Oficer wll
revi ew and di scuss requirements relative to planning and adm ni stration of
the overall safety program

1.6 SAFETY AND HEALTH PROGRAM

The Contractor shall develop and inplenent a Safety and Heal th Program
(SHP) which incorporates requirements in OSHA standards 29 CFR 1910,

Section .120 (b) and 29 CFR 1926, Section .65 (b) and section 01. A 07 of EM
385-1-1. The Safety and Health Program shall address the itens in

par agraph (b) of 29 CFR 1910.120/29 CFR 1926. 65 and Appendi x A of EM 385-1-1
in corporate specific detail. These itens are: Signature Sheet;

Background I nformation; Statenment of Safety and Health Poli cy;

Responsi bilities and Lines of Authority; Subcontractors and Suppliers;

Training; Safety and Health Inspections; Safety and Heal th Expectations,

I ncentives prograns and Conpliance; Accident Reporting; Medica
Surveil | ance/ Medi cal Support; Personal Protective Equi pnent; Standard
perating Procedures and Corporate Plans supporting occupational safety and
heal t h.

1.7 SI TE SAFETY AND HEALTH PLAN

The Contractor shall develop and inplenent a Site Safety and Health Pl an
(SSHP) neeting the requirnents of section 01.A 10 of EM 385-1-1 and 29 CFR
1910. 120/ 29 CFR 1926.65 (b)(4). At a mininmum the SSHP shall address each
el ement in Appendix C of ER 385-1-92 and shall incorporate an Activity
Hazard Anal ysis neeting the requirnents of 01.A 10 and Figure 1-1 of EM
385-1-1.

a. The SSHP shall be considered a |iving docunment and shall be updated as
occupational safety and health conditions change during project execution
and i mproved as occuptional safety and health | essons are | earned during
the course of the poject.

b. SSHP el enents in Appendix C of ER 385-1-92 are: 1. Site Description
and Contami nation Characterization; 2. Activity Hazard Anal ysis; 3.

Heal th and Safety Staff Organization, Qualifications and Responsibilities
for the project; 4. Health and Safety Training requirenents for the
project; 5. Personal Protective Equipnent; 6. Medical Surveillance
requirnments for the poject; 7. Radiation Dosinmetry, if applicable; 8.
Exposure Monitoring/Air Sanpling; 9. Heat Stress/Cold Stress Prevention;
10. Applicable elenents of the Safety and Health Programedited to neet
site specific conditions and site specific standard operating safety
procedures, engineering controls and work practices used to reduce exposure
to contam nants and prevent accidents; 11. Site Control Measures; 12.
Personal Hygi ene and Decontam nation; 13. Equi prent Decontami nation; 14.
Enmer gency Equi pnent and First Aid Requirenents; 15. Energency Response and
Conti ngency Procedures. 16. Accident Prevention; 17. Logs, Reports and
Recor dkeepi ng.

1.7.1 Accept ance and Modi fications

Prior to submittal, the SSHP shall be signed and dated by the Safety and
Heal th Manager and the Site Superintendent. The SSHP shall be subnitted
for review 30 days prior to the Preconstruction Saf ety Conference.
Deficiencies in the SSHP will be discussed at the preconstruction safety
conference, and the SSHP shall be revised to correct the deficiencies and
resubmtted for acceptance. Onsite work shall not begin until the plan has
been accepted. A copy of the witten SSHP shall be maintained onsite.
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Changes and nodifications to the accepted SSHP shall be nade with the

know edge and concurrence of the Safety and Health Manager, the Site
Superintendent, and the Contracting O ficer. Should any unforeseen hazard
becone evident during the performance of the work, the Site Safety and
Health Officer (SSHO shall bring such hazard to the attention of the

Saf ety and Heal th Manager, the Site Superintendent, and the Contracting
Oficer, both verbally and in witing, for resolution as soon as possible.
In the interim necessary action shall be taken to re-establish and

mai ntai n safe working conditions in order to safeguard onsite personnel,
visitors, the public, and the environnent. Disregard for the provisions of
this specification or the accepted SSHP shall be cause for stopping of work
until the matter has been rectified.

1.7.2 Availability

The SSHP shall be nmade avail able in accordance with 29 CFR 1910, Section
.120 (b)(1)(v) and 29 CFR 1926, Section .65 (b)(1)(v).

1.8 SI TE DESCRI PTI ON AND CONTAM NATI ON CHARACTERI ZATI ON
1.8.1 Project/Site Conditions

Soil in the areas of excavation may be contam nated with petrol eum products.
1.8.2 O dnance and Expl osi ves (OE)

The Contractor shall stop work and contact the Contracting Oficer if
ordnance and expol sives are di scovered during project activities at the site.

1.9 SI TE TASKS

Antici pated tasks and operations at the site include, but are not limted
to:

nmobi | i zati on
excavati on/trenchi ng
backfilling
decont am nati on
denobi | i zati on

PoooTo

The Contractor shall develop a safety and health hazard/risk analysis for
each site tasks to be perforned. Address the potential hazards associ ated
with each task, including safety hazards, chem cal hazards, physica
hazards, and bi ol ogi cal hazards. For chem cal hazards, devel op appropriate
action levels and discuss the required actions associated with the action
levels. It is the Contractor's responsibility to reeval uate occupationa
safety and health hazards as the work progresses and to adjust the PPE and
onsite operations, if necessary, so that the work is performed safely.

1.10  STAFF ORGANZATI ON, QUALI FI CATI ON AND RESPONSI BI LI TI ES

1.10.1 Saf ety and Heal t h Manager
Saf ety and Healt h Manager shall be an Industrial Hygienist certified by the
Ameri can Board of Industrial Hygiene or a safety professional certified by
the Board of Certified Safety Professionals.
1). The Safety and Health Manager shall have the follow ng additiona

qualifications:

SECTI ON 01351A Page 6
Am 0002



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

a. A mnimmof 2 years experience in devel oping and i npl enenting
safety and health prograns at hazardous waste sites, petrol eum
contam nation sites, or at underground storage tank renpval projects.

b. Docunented experience in supervising professional and technician
| evel personnel.

c. Docurented experience in devel opi ng worker exposure assessnent
progranms and air nonitoring prograns and techni ques.

d. Docurented experience in the devel opnent of personal protective
equi pment prograns, including prograns for working in and around
potentially toxic, flammble and conbusti bl e at mospheres and confi ned
spaces.

e. Wrking know edge of state and Federal occupational safety and
heal th regul ati ons.

2). The Safety and Heal th Manager shall:

a. Be responsible for the devel opnent, inplenentation, oversight, and
enforcement of the SSHP

b. Sign and date the SSHP prior to subnittal.

c. Visit the site as needed for the duration of activities, to audit
the effectiveness of the SSHP

d. Be available for energencies.

e. Provide onsite consultation as needed to ensure the SSHP is fully
i mpl enent ed.

f. Coordinate any nodifications to the SSHP with the Site
Superintendent, the SSHO, and the Contracting O ficer.

g. Provide continued support for upgradi ng/ downgradi ng of the |eve
of personal protection.

h. Be responsible for evaluating air nonitoring data and recomendi ng
changes to engineering controls, work practices, and PPE

i. Review accident reports and results of daily inspections.
j. Serve as a nenber of the Contractor's quality control staff.
1.10.2 Site Safety and Health Oficer

An individual and one alternate shall be designated the Site Safety and
Health Officer (SSHO. The nanme, qualifications (education and training
summary and docunentation), and work experience of the Site Safety and
Health O ficer and alternate shall be included in the SSHP
1). The SSHO shall have the follow ng qualifications:

a. A mnimumof 1 year experience in inplenenting safety and health

prograns at hazardous waste sites, at petrol eum contamnation sites, or at

SECTI ON 01351A Page 7
Am 0002



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

under ground storage tank renoval projects where Level C personal protective
equi prrent was required.

b. Docunented experience in construction techni ques and construction
saf ety procedures.

c. Wrking know edge of Federal and state occupational safety and
heal th regul ati ons.

d. Specific training in personal and respiratory protective equi pnent
program i npl ementation, confined space program oversight, and in the proper
use of air nmonitoring instrunents, and air sanpling nethods.

2). The Site Safety and Health O ficer shall:

a. Assist and represent the Safety and Health Manager in onsite
training and the day to day onsite inplenmentation and enforcenment of the
accepted SSHP

b. Be assigned to the site on a full time basis for the duration of
field activities involving potential exposure to contam nated soil. |If
operations are performed during nore than 1 work shift per day, a site
Safety and Health Oficer shall be present for each shift.

c. Have authority to ensure site conpliance with specified safety and
health requirements, Federal, state and OSHA regul ations and all aspects of
the SSHP including, but not limted to, activity hazard anal yses, air
nonitoring, nmonitoring for ionizing radiation, use of PPE, decontam nation,
site control, standard operating procedures used to nminimze hazards, safe
use of engineering controls, the enmergency response plan, confined space
entry procedures, spill containment program and preparation of records by
performng a daily safety and health inspection and docunenting results on
the Daily Safety Inspection Log in accordance with 29 CFR 1904.

d. Have authority to stop work if unacceptable health or safety
conditions exist, and take necessary action to re-establish and naintain
saf e worki ng conditions.

e. Consult with and coordinate any nodifications to the SSHP with the
Saf ety and Heal th Manager, the Site Superintendent, and the Contracting
Oficer.

f. Serve as a nmenber of the Contractor's quality control staff on
matters relating to safety and heal th.

g. Conduct accident investigations and prepare accident reports.

h. Reviewresults of daily quality control inspections and docunent
safety and health findings into the Daily Safety Inspection Log.

i. In coordination with site nanagenent and the Safety and Health
Manager, reconmend corrective actions for identified deficiencies and
oversee the corrective actions.

1.10.3 Persons Certified in First Aid and CPR
At | east two persons who are currently certified in first aid and CPR by

the Anerican Red Cross or other approved agency shall be onsite at all
times during site operations. They shall be trained in universa
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precautions and the use of PPE as described in the Bl oodborne Pat hogens
Standard of 29 CFR 1910, Section .1030. These persons may perform other
duties but shall be imediately available to render first aid when needed.

1.11 TRAI NI NG

The Contractor's training programfor workers perforning cleanup operations
and who will be exposed to contam nants shall neet the follow ng
requirenents.

1.11.1 Ceneral Hazardous Waste Qperations Training

Al'l Personnel performing duties with potential for exposure to on-site
contam nants shall neet and maintain the follow ng 29 CFR 1910. 120/ 29 CFR
1926. 65 (e) training requirenents:

a. 40 hours of off site hazardous waste instruction.

b. 3 days actual field experience under the direct supervision of a
trai ned, experienced supervisor.

c. 8 hours refresher training annually.

Onsite supervisors shall have an additional 8 hours managenent and
supervisor training specified in 29 CFR 1910.120/29 CFR 1926.65 (e) (4).

1.11.2 Initial Session (Pre-entry Briefing)

Prior to commrencenent of onsite field activities, all site enployees,

i ncluding those assigned only to the Support Zone, shall attend a
site-specific safety and health training session. This session shall be
conducted to ensure that all personnel are famliar with requirenents and
responsibilities for maintaining a safe and heal thful work environnent.
Procedures and contents of the accepted SSHP and Sections 01.B.02 and
28.D. 03 of EM 385-1-1 shall be thoroughly discussed. The Contracting
Oficer shall be notified at |east 5 days prior to the initia
site-specific training session so governnent personnel involved in the
project may attend.

1.11.3 Peri odi ¢ Sessi ons

Periodic onsite training shall be conducted by the SSHO at | east weekly for
personnel assigned to work at the site during the follow ng week, and
whenever site conditions, work procedures, or site personnel change. The
training shall address safety and health procedures, work practices, any
changes in the SSHP, activity hazard anal yses, work tasks, or schedul e;
results of previous week's air nonitoring, review of safety discrepancies
and accidents. Should an operational change affecting onsite field work be
made, a neeting prior to inplenentation of the change shall be convened to
expl ain safety and health procedures. Site-specific training sessions for
new personnel, visitors, and suppliers shall be conducted by the SSHO usi ng
the training curriculumoutlines devel oped by the Safety and Heal th Manager.

1.12 PERSONAL PROTECTI VE EQUI PMENT
1.12.1 Site Specific PPE Program
Onsite personnel exposed to contam nants shall be provided with appropriate

personal protective equipnent. Conponents of |evels of protection (B, C, D
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and nodifications) nmust be relevant to site-specific conditions, including
heat and cold stress potential and safety hazards. Only respirators
approved by NI OSH shall be used. Protective equi prent and cl ot hi ng shal

be kept clean and well nmaintained. The PPE section of the SSHP shal
include site-specific procedures to deternm ne PPE program effectiveness and
for onsite fit-testing of respirators, cleaning, maintenance, inspection,
and storage of PPE

1.12. 2 Level s of Protection

The Safety and Health Manager shall establish and evaluate as the work
progresses the levels of protection for each work activity. The Safety and
Heal th Manager shall also establish action |levels for upgrade or downgrade
in levels of PPE. Protocols and the comrunicati on network for changing the
| evel of protection shall be described in the SSHP. The PPE eval uation
protocol shall address air nmonitoring results, potential for exposure,
changes in site conditions, work phases, job tasks, weather, tenperature
extrenmes, individual medical considerations, etc.

1.12.2.1 Initial PPE Components

The following itens constitute mninmum protective clothing and equi pnent
ensenbl es for potential use during this project:

Level D

Appropriate work clothing

St eel -t oed work boots

Hearing protection (if necessary)

Har d hat

G oves appropriate to protect against task-specific hazards

Modi fi ed Level D.

Appropriate work clothing

St eel -t oed work boots

Hearing protection (if necessary)

Hard hat

G oves appropriate to protect against task-specific chem cal and
physi cal hazards

Regul ar or coated di sposable coveralls with hoods and elastic wists and
ankl es

Level C.

Air-purifying respirator with organi c vapor or OV/ conbi nation cartridges

Har d hat

Regul ar or coated di sposable coveralls with hoods and elastic wists and
ankl es

G oves appropriate to protect against task-specific chem cal and
physi cal hazards

St eel -toed work boots with di sposabl e boot covers

Hearing protection (if necessary)

Level B. Use of Level B PPE is not anticipated for this project.

1.12.3 PPE for Covernnent Personne
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Three cl ean sets of personal protective equipnment and clothing (excluding
air-purifying negative-pressure respirators and safety shoes, which will be
provi ded by individual visitors), as required for entry into the Exclusion
Zone and/or Contami nation Reduction Zone, shall be available for use by the
Contracting Oficer or official visitors. The itens shall be cleaned and
mai nt ai ned by the Contractor and stored in a clean area and clearly narked:
"FOR USE BY GOVERNMENT ONLY." The Contractor shall provide basic training
in the use and Iimtations of the PPE provided.

1.13 MEDI CAL SURVEI LLANCE PROGRAM

The Contractor's nedical surveillance program for workers perform ng

cl eanup operations and who will be exposed to contani nants shall neet 29
CFR 1910. 120/ 1926.65 (f) and the followi ng requirements. The Contractor
shal | assure the Cccupational Physician or the physician's designee
performs the physical exam nations and revi ews exam nation results.
Participation in the nedical surveillance programshall be wi thout cost to
the enpl oyee, without |oss of pay and at a reasonable tinme and pl ace.

1.14 EXPOSURE MONI TORI NG Al R SAMPLI NG PROGRAM

The Safety and Heal th Manager shall prepare and inpl enent an exposure
nonitoring/air sanpling programto identify and quantify safety and health
hazards and airborne | evel s of hazardous substances in order to assure
proper sel ection of engineering controls, work practices and persona
protective equi pment for affected site personnel. The air nonitoring plan
shall be submitted as part of the Site Safety and Health Pl an for approval.

1.15 HEAT STRESS MANAGEMENT

The Contractor shall establish a heat stress nanagenent program and

i npl ement it when the anbi ent tenperature exceeds 70 Degrees F. The heat
stress managenent program shall consist of the foll ow ng procedures and
practi ces.

1.15.1 Physi ol ogi cal Monitoring

The Contractor shall train or otherwi se assure workers heart rates and body
core temperatures are nonitored and assure that threshold levels in Table 4
of ACAH Limt Values are not exceeded.

1.15.2 ACA H General Controls for Heat Stress

The Contractor shall inplement general heat stress control procedures in
Table 5 of ACAH Limt Values as part of his heat stress managenent program

1.15.3 ACA H Job Specific Controls for Heat Stress

The Contractor shall inplenment job specific heat stress controls in Table 5
of ACAH Limt Values when site specific conditions warrant.

1.16 SPILL AND DI SCHARGE CONTROL

Witten spill and discharge contai nment/control procedures shall be

devel oped and i npl enented. These procedures shall address materi al
handl i ng equi prent, and appropriate procedures for sampling, shipping and
transport. These procedures shall describe prevention neasures, such as
buil ding berns or dikes; spill control measures and material to be used
(e.g. boons, vermiculite); location of the spill control nmaterial; persona
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protective equi prment required to cleanup spills; disposal of contam nated
material; and who is responsible to report the spill. Storage of

contam nated material or hazardous materials shall be appropriately berned,
di ked and/or contained to prevent any spillage of material on

uncontami nated soil. |If the spill or discharge is reportable, and/or hunman
health or the environnent are threatened, the National Response Center, the
state, and the Contracting Oficer shall be notified as soon as possible.

1.17 CONFI NED SPACE ENTRY PROCEDURES

If applicable to this work, conmply with the provisions of 29 CFR 1910. 146.
1.18 FI RE PROTECTI ON AND PREVENTI ON

Conply with all applicable provisions of 29 CFR 1926, Subpart F.
1.19 ELECTRI CAL SAFETY

If tenporary electrical power is used for this project, it shall conformto
the National Electrical Code, the National Electrical Safety Code, and EM
385-1-1. Mdtorized vehicles to be used on this project shall conformto EM
385-1-1. Air nmonitoring and sanpling equi pnent shall be rated
intrinsically safe. Al portable electrical equipnment shall be protected
by Ground Fault Circuit Interrupters (G-Cl). C earances to adjacent
overhead transm ssion and distribution electrical lines shall be sufficient
for the novenent of vehicles and operation of construction equipnent..

1.20 EXCAVATI ON AND TRENCH SAFETY
The Contractor shall conply with the requirenents of 29 CFR 1926. 650- 652
when workers are exposed to the potential of excavation cave-ins. The
desi gnat ed conpetent person shall determine the excavation to be safe prior
to worker entrance..
1.21 GUARDI NG OF MACHI NERY AND EQUI PMENT
Where applicable, conply with the requirenments of EM 385-1-1, Section 16.
1.22 LOCKOUT/ TAGOUT

The Contractor shall conply with all applicable requirenments of 29 CFR
1910. 147, 29 CFR 1910. 301-305, and EM 385-1-1, Section 12, at a m ni num

1.23 FALL PROTECTI ON

The Contractor shall conply with all applicable requirenments of 29 CFR
1925. 500- 503.

1.24 HAZARD COVMUNI CATI ON
A hazard conmuni cati on program shall be established and inplemented in
accordance with 29 CFR 1926.59. This shall include the devel opnent of a
witten Hazard Conmunication Plan which shall be included as part of the
SSHP and kept on site, as required by 29 CFR 1926.59(e)(1).

1.25 | LLUM NATI ON

The Contractor shall conmply with the requirenments of 29 CFR 1926. 26.
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1.26 SANI TATI ON

a. Washing Facilities. The Contractor shall provide washing facilities
in the support zone consisting of water, towels, and soap for nen and wonen
as necessary (see al so paragraph: PERSONAL HYG ENE AND DECONTAM NATI ON of
this section).

b. The Contractor shall provide potable water in the support zone work
areas and shal |

Clearly mark contai ners of potable water;

Ensure potable water containers are not used for any other purposes;

Mar k nonpot abl e water outlets as unsafe for drinking;

Keep drinking cups in sanitary receptacles;

Provi de receptacles if disposable cups are provided; and

Ensure there are no cross-connecti ons between potable and nonpotabl e
suppl i es.

1.27 ENG NEERI NG CONTROLS

The Contractor shall inplenment feasible engineering and work practice
controls to reduce and nmi ntai n enpl oyee exposure at or bel ow the OSHA PELs
and ACAH TLVs (the nore restrictive shall apply) for hazardous substances
that may be encountered.

1.28 SI GNS AND LABELS

Before site operations begin, mark the perinmeter with warning tape or other
vi sual nmeans. Post warning signs around the perineter and at the entrance
road or path and al so post signs directing visitors to the authorized
entrance.

1.29 WASTE DI SPOSAL

Wast e shall be handl ed, transported, and disposed in accordance with al
Federal , state, local, and base regulations. Provide detailed infornation
regardi ng waste di sposal procedures in the SSHP

1.30 SI TE CONTROL MEASURES
1.30.1 Wor k Zones

Work zone boundari es (exclusion zone, including restricted and regul at ed
areas; contam nation reduction zone; and support zone) and access points
shal | be established and the boundary delineations shall be included in the
SSHP. Delineation of work zone boundaries shall be based on the

contam nati on characterization data and the hazard/risk analysis to be
performed as described in paragraph: HAZARD/ RI SK ANALYSI S. As work
progresses and field conditions are nonitored, work zone boundaries may be
nodi fied with approval of the Contracting Oficer. Wrk zones shall be
clearly identified and marked in the field (using fences, tape, signs,
etc.). A site map, showi ng work zone boundaries and | ocations of

decontam nation facilities, shall be posted in the onsite office. Work
zones shall consist of the foll ow ng:

a. Exclusion Zone (EzZ): The exclusion zone is the area where
hazardous contam nation is either known or expected to occur and the
greatest potential for exposure exists. Entry into this area shall be
controlled and exit may only be made through the CRz
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b. Contam nation Reduction Zone (CRZ): The CRZ is the transition
area between the Exclusion Zone and the Support Zone. The personnel and
equi pnent decontanmi nation areas shall be separate and uni que areas | ocated
in the CRZ

c. Support Zone (SzZ): The Support Zone is defined as areas of the
site, other than exclusion zones and contam nation reducti on zones, where
wor kers do not have the potential to be exposed to hazardous substances or
dangerous conditions resulting from hazardous waste operations. The
Support Zone shall be secured against active or passive contam nation.
Site offices, parking areas, and other support facilities shall be |ocated
in the Support Zone.

1.30.2 Site Control Log

A log of personnel visiting, entering, or working on the site shall be
mai ntai ned. The log shall include the follow ng: date, nanme, agency or
conmpany, tine entering and exiting site, tine entering and exiting the
exclusion zone (if applicable), and personal protective equi pnent utilized.
Before visitors are allowed to enter the Contam nati on Reduction Zone or
Excl usi on Zone, they shall show proof of current training, nedica
surveillance and respirator fit testing (if respirators are required for
the tasks to be performed) and shall fill out the Certificate of Wrker or
Visitor Acknow edgment. This visitor information, including date, shall be
recorded in the |og.

1.30.3 Conmuni cati on

An enpl oyee al arm system that has adequate neans of on and off site

conmmuni cation shall be provided and installed in accordance with 29 CFR 1910
Section .165. The means of comuni cation shall be able to be perceived
above anbi ent noise or light |levels by enployees in the affected portions

of the workplace. The signals shall be distinctive and recogni zabl e as
nessages to evacuate or to performcritical operations.

1.30.4 Site Security

Signs shall be printed in bold large letters on contrasting backgrounds in
Engl i sh and/ or where appropriate, in the predom nant | anguage of workers
unable to read English. Signs shall be visible fromall points where entry
m ght occur and at such distances fromthe restricted area that enpl oyees
may read the signs and take necessary protective steps before entering.
Ensure enpl oyees use desi gnated access points for novenment of personnel and
equi prrent between zones and on and off site. Restrict site access to
Government aut horized or Contractor certified personnel.

1.31 PERSONAL HYA ENE AND DECONTAM NATI ON

Personnel entering the Exclusion or Contam nation Reduction Zones or

ot herwi se exposed or subject to exposure to hazardous chemnical vapors,
liquids, or contam nated solids shall adhere to the foll owi ng persona

hygi ene and decontami nati on provi sions. Decontanination shall be perforned
in the CRZ prior to entering the Support Zone fromthe Exclusion Zone.
Chapter 10.0 of NI OSH Pub No. 85-115 shall be consulted when preparing
decont am nati on procedures. A detailed discussion of personal hygi ene and
decontam nation facilities and procedures to be foll owed by site workers
shall be submtted as part of the SSHP. Enpl oyees shall be trained in the
procedures and the procedures shall be enforced throughout site operations.
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Persons di sregardi ng these provisions of the SSHP shall be barred fromthe
site.

1.31.1 Decont ami nation Facilities

The Contractor shall initially set up a decontamnation line in the CRZ

Enpl oyees shall exit the exclusion zone through the CRZ and shall inplenent

decont am nati on procedures and techni ques as outlined in the approved SSHP
It is the site safety and health officer's responsibility to recomend

techniges to i nprove personnel decontam nation techni ques and procedures,

i f necessary.

1.31.2 Equi prent Decont ami nati on

Vehi cl es and equi prent used in the EZ shall be decontamnated in the CRZ
prior to leaving the site.

1.31.2.1 Decontami nation Facilities

A vehi cl e/ equi prent decont am nation station shall be provided within the
CRZ for decontani nating vehicles and equi prent |eaving the EZ. The
decontam nation station conponents shall be proposed in the Contractor's
SSHP. Include information concerning the surface to be used to protect the
ground from contani nation, any collection systemfor decontam nation water,
and nethods to be used to decontam nate the equi pnent. A designated "clean
area" shall also be identified in the CRZ for perform ng equi pnent

mai nt enance. This area shall be used when personnel are required by normnal
practices to cone in contact with the ground, i.e., crawing under a
vehicle to change engine oil. Equipnment within the EZ or CRZ shall be
decont am nat ed before nai ntenance is perforned.

1.31.2.2 Pr ocedur es

Procedures for equi pment decontam nation shall be devel oped and utilized to
prevent the spread of contamination into the SZ and offsite areas. These
procedures shall address di sposal of contaninated products and spent
materials used on the site, including containers, fluids, oils, etc. Any
itemtaken into the EZ shall be assuned to be contam nated and shall be

i nspected and/ or decontam nated before the item|eaves the area. Vehicles,
equi pnent, and materials shall be cleaned and decontam nated prior to

| eaving the site. Construction material shall be handled in such a way as
to mnimze the potential for contam nants being spread and/or carried
offsite. Prior to exiting the site, vehicles and equi prent shall be
nmonitored to ensure the adequacy of decontam nation.

1.32 EMERGENCY EQUI PMENT AND FI RST Al D REQUI REMENTS

The following itens, as a mininum shall be mmintained onsite and avail abl e
for i mmedi ate use:

a. First aid equiprment and supplies approved by the consulting
physi ci an.

b. Emergency eyewashes and showers which conply with ANSI Z358.1
c. Energency-use respirators.
d. Fire extinguishers with a mnimumrating of 20-A: 120-B: C shall be

provided at site facilities and in all vehicles and at any other site
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| ocations where flammabl e or conbustible materials present a fire risk.

1.33 EMERGENCY RESPONSE AND CONTI NGENCY PROCEDURES

An Energency Response Plan, that neets the requirements of 29 CFR 1910
Section .120 (I) and 29 CFR 1926 Section .65 (1), shall be devel oped and

i mpl emented as a section of the SSHP. 1In the event of any emergency
associated with renedial action, the Contractor shall, wi thout delay, alert
all onsite enployees that there is an energency situation; take action to
renove or otherwi se minimze the cause of the energency; alert the
Contracting Officer; and institute nmeasures necessary to prevent repetition
of the conditions or actions leading to, or resulting in, the emergency.
Enpl oyees that are required to respond to hazardous emergency situations
shall be trained in how to respond to such expected energencies. The plan
shal | be rehearsed as part of the overall training programfor site
operations. The plan shall be reviewed periodically and revised as
necessary to reflect new or changing site conditions or information.

Copi es of the accepted SSHP and revi sions shall be provided to the affected
| ocal energency response agencies. The follow ng elenments, as a nini mum
shal | be addressed in the plan:

a. Pre-energency planning. Contact the | ocal energency response
pl anner during preparation of the Energency Response Plan. The contractor
shal |l arrange to have fire, rescue, medical and police security services
provi ded by | ocal emergency responders. The Contractor shall ensure the
Ener gency Response Plan for the site is conpatible and integrated with the
local fire, rescue, nedical and police security services avail able from
| ocal energency response planni ng agenci es.

b. Personnel roles, lines of authority, comrunications for
ener genci es.

c. Energency recognition and prevention.
d. Site topography, layout, and prevailing weather conditions.

e. Criteria and procedures for site evacuation (energency alerting
procedures, enployee alarm system energency PPE and equi prent, safe
di stances, places of refuge, evacuation routes, site security and control).

f. Specific procedures for decontanination and nedi cal treatnent of
i njured personnel.

g. Route maps to nearest prenotified nedical facility. Site-support
vehi cl es shall be equipped with naps. At the begi nning of project
operations, drivers of the support vehicles shall beconme fanmiliar with the
energency route and the travel tinme required.

h. Energency alerting and response procedures including posted
instructions and a list of nanes and tel ephone nunbers of energency
contacts (physician, nearby nmedical facility, fire and police departnents,
anbul ance service, Federal, state, and |l ocal environnental agencies; as
wel |l as Safety and Health Manager, the Site Superintendent, the Contracting
Oficer and/or their alternates).

i. Criteria for initiating community alert program contacts, and
responsibilities.
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j. Procedures for reporting incidents to appropriate governnent
agencies. In the event that an incident such as an explosion or fire, or a
spill or release of toxic materials occurs during the course of the
project, the appropriate governnment agencies shall be imediately notified.

In addition, the Contracting O ficer shall be verbally notified
imredi ately and receive a witten notification within 24 hours. The report
shall include the followng itemns:

(1) Nane, organization, telephone nunber, and | ocation of the
Contractor.

(2) Nane and title of the person(s) reporting.
(3) Date and time of the incident.
(4) Location of the incident, i.e., site location, facility namne.

(5) Brief summary of the incident giving pertinent details
including type of operation ongoing at the time of the incident.

(6) Cause of the incident, if known.
(7) Casualties (fatalities, disabling injuries).
(8) Details of any existing chem cal hazard or contam nation.
(9) Estimated property damage, if applicable.
(10) Nature of damage, effect on contract schedul e.
(11) Action taken to ensure safety and security.
(12) Oher damage or injuries sustained, public or private.
k. Procedures for critique of emergency responses and fol |l ow up.
1.34  CERTI FI CATE OF WORKER/ VI SI TOR ACKNOW.EDGEMENT
A copy of a Contractor-generated certificate of worker/visitor
acknow edgenent shall be conpleted and submitted for each visitor allowed
to enter contam nation reduction or exclusion zones, and for each enpl oyee.
1.35 | NSPECTI ONS
The SSHO s Daily Inspection Logs shall be attached to and submtted with
the Daily Quality Control reports. Each entry shall include the follow ng:
date, work area checked, enpl oyees present in work area, PPE and work
equi prrent being used in each area, special safety and health issues and
notes, and signature of preparer. |In the event of an accident, the
Contracting Oficer shall be notified according to EM 385-1-1. Wthin 2
wor ki ng days of any reportable accident, an Accident Report shall be
conpl eted on ENG Form 3394 and subnitted.
1. 36 SAFETY AND HEALTH PHASE- OQUT REPORT
A Safety and Heal th Phase-Qut Report shall be submitted within 10 working

days follow ng conpletion of the work, prior to final acceptance of the
work. The followi ng m ninmuminformation shall be included:
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a. Summary of the overall perfornmance of safety and health (accidents
or incidents including near m sses, unusual events, |essons |learned, etc.).

b. Final decontam nation docunentation including procedures and
techni ques used to decontam nate equi pnent, vehicles, and on site
facilities.

c. Sunmmary of exposure nonitoring and air sanpling acconplished
during the project.

d. Signatures of Safety and Heal th Manager and SSHO.
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PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTION (Not Appl i cabl e)

-- End of Section --
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SECTI ON 02510A
WATER DI STRI BUTI ON SYSTEM
04/ 98
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN RAI LWAY ENGI NEERI NG & MAI NTENANCE- OF- WAY ASSOCI ATI ON
( AREMA)

AREMVA Manual (1999) Manual for Railway Engineering (4
Vol .)

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (1997ael ) Carbon Structural Steel

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

ASTM B 88 (1996) Seanl ess Copper Water Tube

ASTM B 88M (1996) Seanl ess Copper Water Tube (Metric)

ASTM C 76 (1999) Reinforced Concrete Culvert, Storm

Drain, and Sewer Pipe

ASTM C 76M (1999a) Reinforced Concrete Cul vert, Storm
Drain, and Sewer Pipe (Metric)

ASTM D 1599 (1999) Resistance to Short-Time Hydraulic
Failure Pressure of Plastic Pipe, Tubing,
and Fittings

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVO
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40
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ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC Plastic Piping Systens

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

ASTM D 2774 (1994) Underground Installation of
Ther nopl astic Pressure Piping

ASTM D 2855 (1996) Making Sol vent-Cenmented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM D 2996 (1995) Fil anment-Wund "Fi bergl ass"

(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pi pe

ASTM D 2997 (1995) Centrifugally Cast "Fi bergl ass”
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastomeric Seal s

ASTM D 3839 (1994a) Underground Installation of
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetting Resin) Pipe

ASTM D 4161 (1996) "Fi bergl ass"(d ass- Fi ber-Rei nforced

Thernosetting Resin) Pipe Joints Using
El astonmeric Seal s

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 1483 (1998) Oriented Poly(Vinyl Chloride),
PVCO, Pressure Pipe

ASVE | NTERNATI ONAL ( ASME)

ASME Bl1. 20.1 (1983; R 1992) Pipe Threads, Cenera
Pur pose (I nch)
ASME B16. 1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings
ASME B16. 3 (1992) Mualleable Iron Threaded Fittings
ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes
ASME B36. 10M (1996) Wl ded and Seaml ess Wought Stee
Pi pe

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
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AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C105 (1993) Pol yet hyl ene Encasenent for
Ductile-lron Pipe Systens

AWM C110 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1996) Fl anged Ductile-Iron Pipe Wth
Ductile-Iron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or OQther Liquids

AWM C153 (1994; Errata Nov 1996) Ductile-lron
Compact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 nm) and 54 In. through 64
In. (1,400 mmthrough 1,600 m) for Water
Servi ce

AWM C200 (1997) Steel Water Pipe - 6 In. (150 mMm
and Larger

AWM C203 (1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C205 (1995) Cenent-Mortar Protective Lining and
Coating for Steel Water Pipe - 4 In. (100
mm) and Larger - Shop Applied

AWM C207 (1994) Steel Pipe Flanges for Waterworks
Service - Sizes 4 In. Through 144 In. (100
mm t hr ough 3, 600 M)

AWM C208 (1996) Dinensions for Fabricated Steel
Water Pipe Fittings

AWM C300 (1997) Reinforced Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

AWM C301 (1992) Prestressed Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

AWM C303 (1995) Concrete Pressure Pipe,
Bar - W apped, Steel Cylinder Type
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AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C502 (1994; C502a) Dry-Barrel Fire Hydrants

AWM C503 (1997) Wet-Barrel Fire Hydrants

AWM C504 (1994) Rubber-Seated Butterfly Val ves

AWM C509 (1994; Addendum 1995) Resilient- Seated
Gate Valves for Water Supply Service

AWM C600 (1993) Installation of Ductile-lron \Water
Mai ns and Their Appurtenances

AWM C606 (1997) G ooved and Shoul dered Joints

AWM C651 (1992) Disinfecting Water Mains

AWM C700 (1995) Col d-Water Meters - Displacenent

Type, Bronze Main Case

AWM C701 (1988) Col d-Water Meters
for Custoner Service

Tur bi ne Type,

AWM C702 (1992) Col d-Water Meters - Conpound Type

AWM C703 (1996) Col d-Water Meters - Fire Service
Type

AWM C704 (1992) Propeller-Type Meters Waterwor ks
Applications

AWM C706 (1996) Direct-Readi ng, Renote-Registration
Systens for Col d-Water Meters

AWM C707 (1982; R 1992) Encoder-Type
Renot e- Regi stration Systens for Col d-VWat er
Meters

AWM CB00 (1989) Under ground Service Line Valves and
Fittings

AWM C900 (1997; (C900a) Polyvinyl Chloride (PVC

Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM C901 (1996) Pol yet hyl ene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Service

AWM C905 (1997) Pol yvinyl Chloride (PVC) Water

Transm ssion Pipe, Nominal Dianeters 14
In. Through 36 In.

AWM C909 (1998) Ml ecularly Oriented Pol yvinyl
Chloride (PVCO Pressure Pipe, 4 IN
through 12 IN (100 nmt hrough 300 mMmj), for
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Water Distribution
AWM C950 (1995) Fiberglass Pressure Pipe

AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

ASBESTOS CEMENT Pl PE PRODUCERS ASSOCI ATI ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/C
Pi pe

DUCTI LE | RON PI PE RESEARCH ASSOCI ATI ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

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

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

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

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

NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable

Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Enmergency Response

NFPA 1961 (1997) Fire Hose
NSF | NTERNATI ONAL ( NSF)

NSF 14 (1998) Pl astics Piping Conponents and
Rel ated Materials

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 21 (1991) White or Colored Silicone Al kyd
Pai nt
SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Prinmer (Wthout Lead
and Chronate Pigments)

1.2 Pl PI NG

This section covers water supply distribution service |ines, and
connections to building service at a point approximtely 5 feet outside
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LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

bui I dings and structures to which service is required. The Contractor
shal | have a copy of the manufacturer's recommendations for each material
or procedure to be utilized available at the construction site at all tinmes.

1.2.1 Servi ce Lines

Piping for water service lines less than 3 inches in dianeter shall be
copper tubing, unless otherwi se shown or specified. Piping for water
service lines 3 inchesand |larger shall be ductile iron, polyvinyl chloride
(PVQ plastic, filament-wound or centrifugally cast reinforced
thernosetting resin, reinforced plastic nortar pressure pipe or steel,

unl ess ot herw se shown or specified.

1.2.2 Distribution Lines 80 mm (3 Inches) or Larger

Piping for water distribution lines 3 inches or |larger shall be ductile
iron, unless otherw se shown or specified.

1.2.3 Supply Lines 80 mm (3 Inches) or Larger

Pi ping for water supply lines 3 inches or larger shall be ductile iron,
unl ess ot herwi se shown or specified.

1.2.4 Sprinkl er Supply Lines

Pi ping for water |ines supplying sprinkler systens for building fire
protection shall conformto NFPA 24 fromthe point of connection with the
wat er distribution systemto the building 5 foot |ine.

1.2.5 Pot abl e Water Lines

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

1.2.6 Pl astic Piping System

Pl astic piping system conponents PVC i ntended for transportati on of potable
wat er shall conmply with NSF 14 and be legibly marked with their synbol.

1.2.7 Excavati on, 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 UNI' T PRI CES

Measur enent and paynent will be based on conpl eted work perforned in
accordance with the draw ngs, specifications, and the contract paynent
schedul es. Payment will not be nade under this section for excavati on,
trenching, or backfilling. Payment for such work will be nade under
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

1.3.1 Measur enent

The I ength of water lines to be paid for will be determ ned by measuring
along the centerlines of the various sizes of pipe furnished and installed.
Pipe will be neasured fromcenter of fitting to center of fitting, from

center of water distribution [ine to end of service connection, and from
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center of water distribution line to center of hydrant. No deduction wll
be made for the space occupied by valves or fittings.

1.3.2 Paynment

Payment will be made for water lines at the contract unit price per |inear
foot for the various types and sizes of water lines, and will be ful
compensation for all pipes, joints, specials, and fittings, complete in

pl ace. Paynment for fire hydrants, gate valves, val ve boxes, and standard
val ve manholes will be made at the respective contract unit price each for
such items conplete in place. Payment will include the furnishing of all
testing, plant, l|abor, and material and incidentals necessary to conplete
the work, as specified and as shown.

1.4 MANUFACTURER S REPRESENTATI VE

The Contractor shall have a manufacturer's field representative present at
the jobsite during the installation and testing of PE, RTRP, and/or RPMP
pi pe to provide technical assistance and to verify that the materials are
being installed in accordance with the manufacturer's prescribed
procedures. Wen the representative feels that the Contractor is
installing and testing the PE, RTRP, and/or RPMP pipe in a satisfactory
manner, certification shall be witten to note which individuals enployed
by the Contractor are capable of properly installing the pipe. The field
representative shall advise the Contractor of unsatisfactory conditions

i medi atel y when they occur. Such conditions include inproper dianeter of
pi pe ends, damaged interior liner, poorly prepared joints, inproper curing
of joints, noving pipe before joints are cured, bending pipe to follow
abrupt changes in trench contours, |eaving pipe ends open in trench

overni ght, not properly drying joints after rain storns, exceeding

ef fective adhesive life, sharp objects in trench bed, backfill that could
damage pipe, inproper procedure for concrete encasenent of pipe, om ssion
of thrust blocks at changes in direction or any other condition which could
have an adverse effect on the satisfactory conpletion and operation of the
pi pi ng system

1.5 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
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Installation.

The manufacturer's recommendati ons for each material or
procedure to be utilized.

Waste Water Disposal Method; G

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
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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
Manuf acturer's Representative

The nane and qualifications of the manufacturer's representative
and witten certification fromthe nmanufacturer that the
representative is technically qualified in all phases of PE, RTRP
and/ or RPMP pipe laying and jointing and experienced to supervise
the work and train the Contractor's field installers, prior to
commenci ng install ation.

Installation.

A statenment signed by the manufacturer's field representative
certifying that the Contractor's personnel are capable of properly
installing the pipe on the project.

Met ers.

Manufacturer's certificate stating that each nmeter furnished has
been tested for accuracy of registration and conpliance with the
accuracy and capacity requirements of the appropriate AWM
st andard.

1.6 HANDLI 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
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be nmade by the Contractor in a satisfactory nmanner, at no
additional cost to the Governnent. 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 permtted 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 |aying 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
material w thout additional expense to the CGovernnent. Rubber gaskets that
are not to be installed imediately shall be stored in a cool and dark

pl ace.

1.6.1 Coat ed and Wapped Steel Pipe
Coat ed and w apped steel pipe shall be handl ed in conformance with AWM C203.

1.6.2 Pol yet hyl ene (PE) Pipe Fittings and Accessories
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PE pipe, fittings, and accessories shall be handled in conformance with
AWM C901.

1.6.3 M scel | aneous Pl astic Pipe and Fittings

Pol yvinyl Chloride (PVC), pipe and fittings shall be handled and stored in
accordance with the manufacturer's recomendations. 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

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Rei nforced and Prestressed Concrete Pipe

Steel cylinder reinforced concrete pipe shall conformto AWM C300, AWM
C301, or AWM C303 and shall be designed to withstand a working pressure of
not |ess than 150 psi unl ess otherw se shown or specified.

2.1.2 Pl astic Pipe
2.1.2.1 PE Pl astic Pipe

Pi pe, tubing, and heat-fusion fittings shall conformto AWW C901.
2.1.2.2 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 D aneter:

(1) ScrewJoint: Pipe shall conformto di mensional 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,
shal |l be tested as required by ASTM D 2464.

(2) FElastoneric-Gasket Joint: Pipe shall conformto di mensiona
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 otherwi se shown or specified, or it nmay be pipe
conformng to requirenents of ASTM D 2241, elastoneric joint, wth
the follow ng applications:

Maxi mum Wér ki ng M ni mum Hydr ostatic
SDR Pressure Pressure
psi psi
26 100 133
21 120 160
17 150 200
13.5 200 266
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2.

Maxi mum Wor ki ng M ni mum Hydr ostatic
SDR Pressure Pressure
psi psi

(3) Solvent Cenent Joint: Pipe shall conformto dinmensiona

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.

1.3 Ductile-lron Pipe

Ductile-iron pipe shall conformto AWM Cl151, working pressure not |ess
than 150 psi, unless otherwi se shown or specified. Pipe shall be
cement-nortar |lined in accordance with AWM Cl104. Linings shall be
standard. \When installed underground, pipe shall be encased with 5 ml
thick pol yethylene in accordance with AWM Cl105. Flanged ductile iron pipe
with threaded flanges shall be in accordance with AWM Cl115.

1.4 St eel Pipe

.1.4.1 Pi pe 80 mm (3 I nches) and Larger, Not Gal vanized

St eel pipe, not galvanized, shall conformto AWM C200 with di nensi ona
requirenents as given in ASME B36. 10M for pipe 6 inches in dianeter and

| arger, and ASTM A 53 for snaller sizes. Pipe shall be welded or seam ess
with plain or shoul dered and grooved ends in accordance with AWM C606 for
use wi th nechani cal couplings or bell-and-spigot ends with rubber gaskets.
Bel | - and- spi got ends for sizes |less than 6 inches dianeter shall be as
required by AWM C200. The minimumwal |l thickness of the various sizes of
pi pe shall be as foll ows:

Pi pe Sizes Thi ckness

16 0.5 inches

.1.4.2 Gal vani zed Steel Pipe

Gal vani zed steel pipe shall conformto ASTM A 53, standard wei ght.

.1.4.3 Protective Materials for Steel Pipe

Protective materials for steel pipe, except as otherw se specified, shal

be nechanically applied in a factory or plant especially equipped for the
purpose. The materials shall, unless otherw se indicated on the draw ngs,
consi st of one of the followi ng for the indicated pipe material and size:

a. Pipe and fittings less than 3 inches in dianeter shall be
t horoughly cl eaned of foreign material by wire brushing and
solvent cl eaning, and then given 1 coat of coal-tar prinmer and 2
coats of coal-tar enanel conform ng to AWM C203; threaded ends of
pi pe and fittings shall be adequately protected prior to coating.

b. Pipe 3 Inches or Larger, Not Gl vani zed:
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(1) Cenent-nortar coating and lining shall conformto and shal
be applied in conformance wi th AWM C205. Cenent-nortar coating
and linings shall not be used for pipe less than 4 inches in

di anmeter.

(2) Coal-tar enanel lining, coating and w apping shall conformto
AWM C203 for materials, method of application, tests and
handl i ng. Non-asbestos nmaterial shall be used for the outerwap.

(3) Cenent-nortar lining, in lieu of coal-tar enanel lining, my
be used with coal -tar enanel coating and w appi ng. Cenent-nortar
lining shall conformto and shall be applied in conformance wth
AWM C205.

2.1.5 Copper Tubi ng

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 cenment jointing shall conform
to ASTM D 2466 or ASTM D 2467; and fittings for el astoneric-gasket
joint pipe shall be iron conforning to AWM C110 or AWM Cl111
Iron fittings and specials shall be cenent-nortar |ined (standard
t hi ckness) in accordance with 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 ot herwi se shown or specified, except that profile of
bel | nmay have special dinensions as required by the pipe
manuf acturer; or fittings and specials nmay be of the same naterial
as the pipe with elastomeric gaskets, all in conformance with AWM
C900. Iron fittings and specials shall be cenent-nmortar |ined
(standard thickness) in accordance with AWM C104. 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
otherw se specified. Fittings and specials for nechanical joint pipe shal
conformto AWM C110. Fittings and specials for use with push-on joint
pi pe shall conformto AWM Cl110 and AWM Cl111. Fittings and specials for
grooved and shoul dered end pi pe shall conformto AWM C606. Fittings and
special s shall be cement-nortar |ined (standard thickness) in accordance
with AWM Cl04. Ductile iron conpact fittings shall conformto AWM C153.

2.2.3 St eel Pipe System
2.2.3.1 Not Gal vani zed Steel Pipe

Fittings and specials shall be nade of the same material as the pipe.
Specials and fittings my be nade of standard steel tube turns or
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2.

2.

segmental |y wel ded sections, with ends to acconmodate the type of couplings
or joints specified for the pipe. Dinensions of steel pipe fittings shal
be in accordance with AWM C208. The thickness and pressure rating of pipe
fittings and specials shall be not |ess than the thickness specified and
the pressure rating calculated for the pipe with which they are used.
Protective materials for fittings and specials shall be as specified for
the pipe. Specials and fittings that cannot be nechanically |ined, coated,
and w apped shall be lined, coated, and wapped by hand, using the sane
material used for the pipe with the same nunber of applications of each
material, snmoothly applied.

.2.3.2 Gal vani zed Steel Piping

Steel fittings shall be gal vanized. Screwed fittings shall conformto ASME
B16.3. Flanged fittings shall conformto AWM C207.

.2.3.3 Dielectric Fittings

Dielectric fittings shall be installed between threaded ferrous and
nonferrous metallic pipe, fittings and val ves, except where corporation
stops join mins. Dielectric fittings shall prevent netal-to-metal contact
of dissimlar netallic piping elenments and shall be suitable for the

requi red working pressure.

.2.4  Copper Tubing System

Fittings and specials shall be flared and conformto ASME B16. 26.

.3 JAONTS
. 3.1 Plastic Pipe Jointing

.3.1.1 PE Pipe

Joints for pipe fittings and couplings shall be strong tight joints as

specified for PE in Paragraph | NSTALLATION. Joints connecting pipe of

differing materials shall be made in accordance with the manufacturer's
recomendati on, and as approved by the Contracting Oficer.

.3.1.2 PVC Pi pe

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

. 3.2 Ductile-lron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shal
conformto AWM Cl11

b. Push-on joints shall conformto AWM Cl11

c. Rubber gaskets and | ubricants shall conformto the applicable
requi renents of AWM Cl11

3.3 Steel Pipe Jointing

3.3.1 St eel Pipe, Not Gl vanized
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a. Mechani cal couplings shall be as specified.

b. Bell-and-spigot joints for use with rubber gaskets shall conform
to AWM C200, as appropriate for the type of pipe. Rubber gaskets
shal |l conformto applicable requirenents of AWM C200

c. Flanges shall conformto AWM C207, and shall be used only in
above ground installation or where shown on the draw ngs, or when
appr oved.

2.3.3.2 Mechani cal Coupl i ngs

Mechani cal couplings for steel pipe shall be the sleeve type, or when
approved, the split-sleeve type and shall provide a tight flexible joint
under all reasonable conditions, such as pipe novenents caused by
expansi on, contraction, slight setting or shifting in the ground, m nor
variations in trench gradients, and traffic vibrations. Couplings shall be
of strength not |ess than the adjoining pipeline.

2.3.4 Bonded Joints

For all ferrous pipe, a netallic bond shall be provided at each joint,
including joints nade with flexible couplings, caul king, or rubber gaskets,
of ferrous netallic piping to effect continuous 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.

2.3.5 | sol ati on Joints

I solation joints shall be installed between nonthreaded ferrous and
nonferrous metallic pipe, fittings and valves. |Isolation joints shal
consi st of a sandwi ch-type flange isol ation gasket of the dielectric type,
i sol ation washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside dianmeter 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 dissimlar

metal lic piping el enments.

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.

2.3.6 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 mni numworking pressure of 150 psi or

SECTI ON 02510a Page 16
Am 0002



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

as indicated. Valves shall have a clear waterway equal to the full nom na
di anmeter of the valve. Valves shall open to pernit flow when inlet
pressure is greater than the discharge pressure, and shall close tightly to
prevent return flow when di scharge pressure exceeds inlet pressure. The
size of the valve, working pressure, manufacturer's nane, initials, or
trademark shall be cast on the body of each valve. Valves 2 inches and

| arger shall be outside | ever and spring type.

a. Valves 2 inches and snaller shall be all bronze designed for
screwed fittings, and shall conformto MSS SP-80, C 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 conformng to ASME B16. 1.

2.4.2 Gat e 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

nom nal diameter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, 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 |l arger 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 to 12 inches in size,
resilient-seated gate val ves shall conformto AWM C509.

2.4.3 Rubber - Seat ed Butterfly Val ves

Rubber -seated butterfly valves shall conformto the performance
requi renents of AWM C504. Wafer type valves conformng to the performance
requirenents of AWM C504 in all respects, but not nmeeting laying |length
requirenents will be acceptable if supplied and installed with a spacer
providing the specified laying length. Al tests required by AWM C504
shall be met. Flanged-end valves shall be installed in an approved pit and
provided with a union or sleeve-type coupling in the pit to permt renoval.
Mechani cal -end val ves 3 through 10 inches in diameter may be direct burial
if provided with a suitable valve box, nmeans for manual operation, and an
adj acent pipe joint to facilitate valve renoval. Valve operators shal
restrict closing to a rate requiring approximtely 60 seconds, fromfully
open to fully closed.

2.4. 4 Pressure Reduci ng Val ves

Pressure reduci ng val ves shall nmaintain a constant downstream pressure
regardl ess of fluctuations in demand. Valves shall be suitable for 150 ps
operating pressure on the inlet side, with outlet pressure set for 70 psi.
The val ves shall be of the hydraulically-operated, pilot controlled, globe
or angle type, and nmay be actuated either by di aphragm or piston. The
pil ot control shall be the diaphragm operated, adjustable, spring-Ioaded
type, designed to permt flow when controlling pressure exceeds the spring
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setting. Ends shall be flanged. Valve bodies shall be bronze, cast iron
or cast steel with bronze trim Valve stemshall be stainless steel

Val ve di scs and di aphragns shall be synthetic rubber. Valve seats shall be
bronze. Pilot controls shall be bronze with stainless steel working parts.

2.4.5 Vacuum and Air Relief Valves

Vacuum and air relief valves shall be of the size shown and shall be of a
type that will release air and prevent the formation of a vacuum The

val ves shall automatically release air when the lines are being filled with
wat er and shall admit air into the Iine when water is being withdrawn in
excess of the inflow Valves shall be iron body with bronze trimand
stainless steel float.

2.4.6 I ndi cat or Post for Val ves

Each val ve shown on the drawings with the designation "P.I.V." shall be
equi pped with indicator post conformng to the requirenments of NFPA 24.
Operation shall be by a wench which shall be attached to each post.

2.5 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nmay
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustment and with
flared base. The m nimumthickness of netal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi pnent. 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 val ve | ocation.

2.6 VALVE PI TS

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-| N PLACE
STRUCTURAL CONCRETE

2.7 FI RE HYDRANTS

Hydrants shall be dry-barrel type conformng to AWM C502 with val ve
opening at least 5 inches in dianeter and designed so that the flange at
the main val ve seat can be renpved with the main val ve seat apparatus
remai ning intact, closed and reasonably tight against | eakage and with a
breakabl e val ve rod coupling and breakabl e flange connections | ocated no
nore than 8 inches 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. Wbrking parts shall be bronze. Design, nmaterial, and
wor kmanshi p shall be equal to the |latest stock pattern ordinarily produced
by the manufacturer. Hydrants shall be painted with 1 coat of red iron
oxi de, zinc oxide primer conformng to SSPC Paint 25 and 2 finish coats of
silicone al kyd paint conform ng to SSPC Paint 21, of the installation's
standard colors or as directed by the Contracting Officer. Suitable bronze
adapter for each outlet, with caps, shall be furnished.

2.8 FI RE- HYDRANT HOSE HOUSES

Hose houses conform ng to the requirenments of NFPA 24 shall be furnished at
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each fire hydrant indicated on the drawings to have a fire-hydrant hose
house. The follow ng equipment, in addition to that listed in NFPA 24,
par agraph 5-6.1, shall be furnished with each hose house:

a. 200 feet of 2-1/2 inch, woven jacketed, rubber |ined hose
conformng to NFPA 1961 with a mininum service test pressure of
300 psi .

b. 100 feet of 1-1/2 inch, woven jacketed, rubber |ined hose
conformng to NFPA 1961 with a mninum service test pressure of
300 psi.

c. One gated 2-1/2 by 1-1/2 by 1-1/2 inch wye.
d. One playpipe for 2-1/2 inch hose with 1 inch shutoff nozzle tip.

e. One playpipe for 1-1/2 inch hose with 1/2 inch shutoff nozzle or
conbi nati on nozzle.

f. Two adapter fittings, 2-1/2 to 1-1/2 inch
g. Two spanners for 1-1/2 inch hose.

2.9 M SCELLANEQUS | TEMS

2.9.1 Service d 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 nal | eabl e-i ron body with cadm um

pl ated straps and nuts. C anps shall have a rubber gasket cenented to the
body.

2.9.2 Cor poration Stops

Cor poration stops shall have standard corporation stop thread conforming to
AWM CB00 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or wiped joints for connections to goosenecks.

2.9.3 Goosenecks

Copper tubing for gooseneck connections shall conformto the applicable
requi rements of ASTM B 88, Type K, anneal ed. Length of cable requirenent
connections shall be in accordance with standard practi ce.

2.9.4 Service Stops

Servi ce stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, without drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with
femal e iron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
than 200 psi.

2.9.5 Tappi ng Sl eeves
Tappi ng sl eeves of the sizes indicated for connection to existing main

shal |l be the cast gray, ductile, or nalleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
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each end of the sleeve. Construction shall be suitable for a nmaxi num
wor ki ng pressure of 150 psi. Bolts shall have square heads and hexagona
nuts. Longitudi nal gaskets and mechanical joints with gaskets shall be as
recommended by the manufacturer of the sleeve. Wen using grooved
nechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a nachi ne-cut hole in pipe,
encasi ng an el astoneric gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |lugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 50 foot-pound.

2.9.6 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 adjustnment. 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.

2.9.7 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWWA B301.
Hypochl orite, Calciumand Sodium AWM B300.

2.9.8 Met ers

Meters shall be the type and size shown on the draw ngs or specified.
Meters of each of the various types furnished and installed shall be
suppl i ed by one manufacturer.

2.9.8.1 Di spl acenent Type

Di spl acenent type neters shall conformto AWM C700. Registers shall be
straight-reading and shall read in cubic feet. Meters in sizes 1/2 through
1 inch shall be frost-protection design. Connections shall be suitable to
the type of pipe and conditions encountered. Register type shall be a
direct reading renote register designed in accordance with AWM C706 or an
encoder type renpte register designed in accordance with AWM C707. Meters
shal |l conmply with the accuracy and capacity requirenents of AWM C700.

2.9.8.2 Tur bi ne Type

Turbi ne type nmeters shall conformto AWM C701 Class |I. The main casing
shal |l be bronze with stainless steel external fasteners. Registers shal
be straight-reading type, shall be permanently sealed and shall read in
cubic feet. Connections shall be suitable to the type of pipe and
conditions encountered. Register type shall be a direct reading renpte
regi ster designed in accordance with AWM C706. Meters shall conply with
the accuracy and capacity requirements of AWM C701.

2.9.8.3 Conpound Type

Conpound type neters shall conformto AWM C702 and shall be furnished with
strainers. The main casing shall be bronze with stainless steel externa
fasteners. The main casing shall be tapped for field testing purposes.

Regi sters shall be straight-reading type, shall be permanently seal ed and
shall read in cubic feet. The neter shall be equi pped with a coordinating
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2.

regi ster. Connections shall be suitable to the type of pipe and conditions
encountered. Register type shall be a direct reading renote register
designed in accordance with AWM C706. Meters shall conply with the
accuracy and capacity requirements of AWM C702.

.9.8.4 Fire Service Type

Fire service type neters shall be turbine type conformng to AWM C703 and
shall be furnished with strainers. The main casing shall be bronze with
stainl ess steel external fasteners. Registers shall be straight-reading
type, shall be permanently seal ed and shall read in cubic feet. The neter
shal | be equi pped with a coordinating register. Connections shall be
suitable to the type of pipe and conditions encountered. Register type
shall be a direct reading rempte regi ster designed in accordance with AWM
C706. Meters shall conply with the accuracy and capacity requirements of
AWM C703. Wien turbine type main line neters are used, the neter shall be
supplied with a separate check valve, as a unit.

.9.8.5 Propel I er Type

Propell er type neters shall conformto AWM C704. Registers shall be
straight-reading type, shall be pernmanently sealed and shall read in cubic
feet. Connections shall be suitable to the type of pipe and conditions
encountered. Register type shall be a direct-reading renote register
designed in accordance with AWM C706. Meters shall conply with the
accuracy and capacity requirenments of AWM C703.

.9.9 Met er Boxes

Met er boxes shall be of cast iron, concrete, or plastic. The boxes shal
be of sufficient size to conpletely enclose the nmeter and shutoff valve 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,
shall be concrete with cast iron lid and cast iron meter reader 1|id.

Pl astic boxes and |ids shall not be used in unpaved areas or grass areas
not subject to vehicular traffic. Box height shall extend frominvert of
the meter to final grade at the neter location. The Iid shall have the
word "WATER' cast in it.

10 MVETER VAULTS

Large neters shall be installed in reinforced concrete vaults in accordance
with the details shown on the draw ngs.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner wi t hout
damage to the pipe. Unless otherw se recormended by the manufacturer and
aut horized by the Contracting Oficer, 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.

3.

1.2 Adjacent Facilities
1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dinmensions
on the draw 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.
VWhere 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 nade of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force mains or inverted siphons and shall be not |ess
than 2 feet above the sewer main. Joints in the sewer nain, closer

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

.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.

.1.2.3 Copper Tubi ng Lines

Copper tubing shall not be installed in the same trench with ferrous piping
mat eri al s.

.1.2.4 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 12 inchesshall be
mai nt ai ned bet ween pi pes.

.1.2.5 Casi ng Pi pe

Water pipe shall be encased in a sleeve of rigid conduit for the |lengths
shown. \Where sleeves are required, in all other cases, the pipe sleeve
shall be steel, nmanufactured in accordance with AWM C200, with a m ni num
wal | thickness of 0.5 in. A mninmmclearance of at |east 2 inches between
the inner wall of the sleeve and the nmaxi mum outside di aneter of the

sl eeved pipe and joints shall be provided. Sand bedding or suitable pipe
support shall be provided for the water pipe through the sleeve.

.1.2.6 Structures

VWhere water pipe is required to be installed within 3 feet of existing
structures, the water pipe shall be sleeved as required in Paragraph
"Casing Pipe". The Contractor shall install the water pipe and sl eeve
ensuring that there will be no danage to the structures and no settl enent
or movement of foundations or footings.

.1.3 Joint Deflection

.1.3.1 Al |l onabl e for Reinforced Concrete Pipe

Maxi mum al | owabl e deflections froma straight line or grade, as required by
vertical curves, horizontal curves, or offsets, shall be 5 degrees for
rei nforced concrete pipe unless a | esser anount is recommended by the
manuf acturer. Long radius curves in reinforced concrete pipe shall be
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fornmed by straight pipe in which spigot rings are placed on a bevel.

Slight deflections may be made by straight pipe, provided that the nmaxi mum
joint opening caused by such defl ection does not exceed the nmaximum
recomended by the pipe manufacturer. Short radius curves and cl osures
shal |l be formed by shorter |engths of pipe, bevels, or fabricated specials
speci fi ed.

3.1.3.2 Ofset for Flexible Plastic Pipe

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

3.1.3.3 Al l owabl e for Ductile-lron Pipe

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

3.1.3.4 Alowable for Steel Pipe

For pipe with bell-and-spigot rubber-gasket joints, nmaximum all owabl e
deflections froma straight Iine or grade, as required by vertical curves,
hori zontal curves, or offsets shall be 5 degrees unless a | esser amount is
recomrended by the manufacturer. Short-radius curves and closures shall be
fornmed by short |engths of pipe or fabricated specials specified.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully |Iowered into the trench by nmeans of
derrick, ropes, belt slings, or other authorized equipment. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in naking
connections with other lines or as authorized by the Contracting Oficer,
pi pe 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 accomodate 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 unti

joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and valves shall 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 danaged, the repair shall be made by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Rei nforced Concrete Pipe Installation

Rei nf orced concrete pipe shall be installed in accordance wth
recomendati ons of the pipe manufacturer. Before |laying reinforced
concrete pipe, the outside surface of the spigot and the inside surface of
the bell shall be cleaned and an acceptabl e veget abl e- conpound | ubri cant
applied to the inside surface of the bell and to the rubber gasket. \Were
prescri bed by the pipe manufacturer, the gasket shall be placed in the
groove on the end of the pipe before the pipe is placed in the trench.
After the pipe has been forced together, the position of the rubber gasket
shal | be checked with a feeler gauge in accordance with the pipe
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manuf acturer's recomendati ons. Tapping of reinforced concrete cylinder
pi pe shall be done in accordance with the manufacturer's approved
recomrendati ons. Were the nmanufacturer recommends that the taps be made
by attaching the rubber-gasketed saddle to the outside of the pipe using
U-bolts, the saddle shall be grouted in if necessary, the nortar coating
shal | be chi pped away, even with the hole in the saddle plate. The exposed
circunferential wires shall be renmobved and the cylinder and concrete core
drilled out, and the steel saddle and U-bolts shall be protected by
concrete encasenent.

3.1.4.2 Pl astic Pipe Installation

RTRP shall be installed in accordance with ASTM D 3839. RPMP shall be
installed in accordance with the manufacturer's recommendati ons. PE Pipe
shall be installed in accordance with ASTM D 2774. PVC pipe shall be
installed in accordance with AWM M23.

3.1.4.3 Pi pi ng Connecti ons

Wher e connections are made between new work and exi sting mains, 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-cenent pipe shall be nade in accordance w th ACPPA
Work Practices.

3.1.4.4 Penetrati ons

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 | 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 mastic.

3.1.4.5 Fl anged Pi pe

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

3.1.5 Joi nting
3.1.5.1 Rei nf orced Concrete Pi pe Requirenents

The inside and outside annul ar spaces between abutting sections of concrete
pi pe shall be filled with rich cenent nortar in accordance with the pipe
manuf acturer's recomrendati ons. Excess nortar shall be rempoved from
interior annul ar spaces, |eaving a snpboth and continuous surface between
pi pe sections. Exposed portions of steel joint rings shall be protected
fromcorrosion by a netallic coating or by an approved nonnetal lic coating.

Rubber gaskets shall be handl ed, |ubricated where necessary, and installed
in accordance with the pipe manufacturer's recomrendati ons.

3.1.5.2 PE Pi pe Requirenents

Jointing shall conply with ASTM D 2657, Techni que |-Socket Fusion or
Techni que |1-Butt Fusion.

3.1.5.3 PVC Pl astic Pipe Requirenments

a. Pipe less than 4 inch dianmeter: Threaded joints shall be nmade by
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wrapping the nale threads with approved thread tape or applying an
approved lubricant, then threadi ng 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 nmade 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
shal |l be prelubricated to prevent displacenent. The gasket and
ring groove in the bell or coupling shall match. The nmanufacturer
of the pipe or fitting shall supply the el astoneric gasket.
Coupl i ngs shall be provided with stops or centering rings to
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 nmade 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 astoneric ring gasket.

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

3.1.5.4 RTRP |, RTRP Il and RPMP Pipe

a. RTRP I: Assenbly of the pipe shall be done in conformance with
the manufacturer's witten instruction and installation
procedures. Field joints shall be prepared as specified by the
pi pe manufacturer. Several pipe joints having interference-fit
type couplings may be field bonded and cured simultaneously.
However, the pipe shall not be noved and additional joints shal
not be nmade until the previously laid joints are conpletely cured.

Joints not having interference-fit type coupling shall be fitted
with a clanp which shall hold the joint rigidly in place until the
joint cement has conpletely cured. The clanps shall have a
protective material on the inner surface to prevent damage to the
pl astic pipe when the clanp is tightened in place. The pipe
manuf acturer shall provide a device or nethod to determ ne when
the joint is pulled against the pipe stop. Additionally, the pipe
manuf acturer shall furnish a gauge to nmeasure the dianeter of the
spi got ends to ensure the dianmeter confornms to the tol erances
specified by the manufacturer. Al pipe ends shall be gauged.
Factory certified tests shall have been satisfactorily perforned
to verify that short-termrupture strength is 1,500 psior greater
when carried out in accordance with ASTM D 1599. At any anbi ent
tenperature, field bonded epoxy-cenented joints shall be cured
with a self-regulating, thernostatically tenperature controlled
el ectrical heating blanket for the tine and tenperature
recomended by the manufacturer for the applicable size and type
of joint, or by an alternate heating nethod reconmended by the
manuf acturer and approved by the Contracting Oficer. The joint
sections shall not be noved during heating, or until the joint has
cool ed to anmbi ent tenperature.

b. RTRP Il: A reinforced overlay joint shall be used to join
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sections together through a placenent of l[ayers of reinforcenment
fiberglass roving, mat, tape or fabric thoroughly saturated with
conpati bl e catal yzed resin.

c. RPMP: Bell and spigot gasket-sealing coupling shall be used to
connect pipes. The spigot shall be lubricated prior to
push-t oget her assenbly.

d. Fittings and Specials for RTRP and RPMP Pipe: Mtal to RTRP and
RPMP pi pe connections shall be made by bolting steel flanges to
RTRP and RPMP pipe flanges. Cast-iron fitting with gasket bell or
mechani cal joint may be used with RTRP if pipe has cast iron
outside dianeter. Steel flanges shall be flat-faced type. Were
rai sed-face steel flanges are used, spacer rings shall be used to
provide a flat-face seat for RTRP and RPMP pi pe flanges. A
full-face Buna "N' gasket 1/8 inch thick with a shore hardness of
50-60 shall be used between all flanged connections. The RTRP and
RPMP pi pe flange shall have raised sealing rings. Flat washers
shal |l be used under all nuts and bolts on RTRP and RPMP pi pe
flanges. Bolts and nuts shall be of noncorrosive steel and
torqued to not nore than 100 foot pounds. Fl anges shall not be
buried. A concrete pit shall be provided for all flanged
connecti ons.

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

3.1.5.6 Not Gal vani zed Steel Pipe Requirenents

a. Mechani cal Couplings: Mechanical couplings shall be installed in
accordance with the recommendati ons of the couplings manufacturer.

b. Rubber Gaskets: Rubber gaskets shall be handl ed, |ubricated where
necessary, and installed in accordance with the pipe
manuf acturer's recomendati ons.
3.1.5.7 Gal vani zed Steel Pipe Requirenents
Screw joints shall be made tight with a stiff mxture of graphite and oil
inert filler and oil, or with an approved graphite conmpound, applied with a
brush to the male threads only. Conmpounds shall not contain |ead.
3.1.5.8 Copper Tubi ng Requi renents
Joints shall be made with flared fittings. The flared end tube shall be
pul led tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal-to-nmetal contact.

3.1.5.9 Bonded Joi nts Requirenents

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

3.1.5.10 Isolation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance
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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
thi ckness of coal tar over all fitting surfaces.

3.1.5.11 Transition Fittings

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

3.1.6 Install ation of Service Lines

Service lines shall include the pipeline connecting building piping to
water distribution Iines to the connections with the building service at a
poi nt approximately 5 feet outside the building where such buil ding service
exi sts. \Were building services are not installed, the Contractor shal
term nate the service lines approximately 5 feet fromthe site of the
proposed building at a point designated by the Contracting Oficer. Such
service lines shall be closed with plugs or caps. All 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 nm (2 Inches) and Small er

Service lines 2 inches and snaller shall be connected to the main by a
directly-tapped corporation stop or by a service clanp. A corporation stop
and a copper gooseneck shall be provided with either type of connection.
Maxi mum si zes for directly-tapped corporation stops and for outlets with
service clanps shall be as in TABLE |I. Were 2 or nore gooseneck
connections to the main are required for an individual service, such
connections shall be nmade with standard branch connections. The total

clear area of the branches shall be at |least equal to the clear area of the
service which they are to supply.

TABLE I. SI 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-Iron 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)
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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,
depending on the main dianeter and the service line dianeter, and shal
have a gate valve. Lines 3 inches and |arger may use rubber-seated
butterfly val ves as specified above, or gate val ves.

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 Fiel d Coating and Lining of Pipe
3.1.7.1 Steel Pipe 80 mm (3 In.) and Larger, Not Gal vani zed

a. Cenent-nortar coating and lining: Field jointing shall conformto
Appendi x, AWM C205. Any defective area found in the coating
and/ or lining of pipe and joints shall be renoved to the pipe wall
and repaired. The repaired areas shall be at |east equal in
thi ckness to the mninmumcoating and/or lining required for the
pi pe. Steel reinforcement in the coating shall be repaired or
repl aced as necessary to assure a conplete and soundly reinforced
coat i ng.

b. Coal-tar enamel coating, lining and wapping: Field jointing
shall conformto AWM C203. The applied nmaterials shall be tested
by neans of a spark-type electrical inspection device in
accordance with the requirenents of AWM C203. Any flaws or
hol i days found in the coating and/or lining of pipe and joints
shal |l be repaired by patching or other approved neans. The
repaired areas shall be at |least equal in thickness to the m ninmum
coating and/or lining required for the pipe.

3.1.7.2 Gal vani zed Steel Pipe, Field Coating

Field joints shall be given 1 coat of coal-tar prinmer and 2 coats of

coal -tar enanel conformng to AWM C203. The tests of the coating shal
conformto AWM C203, and any flaws or holidays found in the coating of
pi pe and joints shall be repaired by patching or other approved neans; the
repaired areas shall be at |east equal in thickness to the mni mum coating
required for the pipe.

3.1.8 Setting of Fire Hydrants, Meters, Valves and Val ve Boxes
3.1.8.1 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 |ine having at |east as mnuch
cover as the distribution main. Hydrants shall be set plunb wi th punper
nozzle facing the roadway, with the center of the | owest outlet not |ess
than 18 inches above the finished surrounding grade, and the operating nut
not nore than 48 inches above the finished surrounding grade. Fire
hydrants designated on the drawings as |low profile shall have the | owest
outlet not |less than 18 inches above the finished surroundi ng grade, the
top of the hydrant not nore than 24 inches above the finished surroundi ng
grade. Except where approved otherw se, the backfill around hydrants shal
be thoroughly conpacted to the finished grade i medi ately after
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installation to obtain beneficial use of the hydrant as soon as
practicable. The hydrant shall be set upon a slab of concrete not |ess
than 4 inches thick and 15 inchessquare. Not |less than 7 cubic feet of
free-draining broken stone or gravel shall be placed around and beneath the
wast e opening of dry barrel hydrants to ensure drainage.

3.1.8.2 Locati on of Meters

Meters and neter 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 renpval or nmi ntenance.

3.1.8.3 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. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be
install ed where shown or specified, and shall be set plunb. Valve boxes
shal | be centered on the valves. Boxes shall be installed over each
outside gate val ve unl ess otherw se showmn. Were feasible, valves shall be
| ocated outside the area of roads and streets. Earth fill shall be tanped
around each valve box or pit to a distance of 4 feet on all sides of the
box, or the undisturbed trench face if less than 4 feet.

3.1.8.4 Locati on of Service Boxes

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

3.1.9 Tapped Tees and Crosses

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

3.1.10 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
nmovement. Thrust restraints shall be either thrust blocks or, for
ductile-iron pipes, restrained joints.

3.1.10.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mx not |eaner than: 1 cenent,
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
joints will be accessible for repair. Steel rods and clanps, protected by
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gal vani zing or by coating with bitum nous paint, shall be used to anchor
vertical down bends into gravity thrust bl ocks.

3.1.10.2 Restrai ned Joi nts

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe nmanufacturer in accordance w th DI PRA-Restraint
Desi gn.

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 nade until at

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

ot herw se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, fire hydrants pernanently
installed, and the trench partially backfilled |l eaving the joints exposed
for examnation, the newy laid 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 |ines 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 cl osed several tinmes 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 remade as necessary. Cracked or defective
pipe, joints, fittings, hydrants and val ves di scovered in consequence of
this pressure test shall be renmoved and replaced with sound material, and
the test shall be repeated until the test results are satisfactory. The
requirenent for the joints to remain exposed for the hydrostatic tests may
be wai ved by the Contracting O ficer when one or nore of the foll ow ng
conditions 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 would
require continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
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 conply
with the required hydrostatic tests. Backfill placed prior to the tests
shal | be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTENS.

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 line shall be subjected to not
| ess than 200 psi pressure. Water supply lines designated on the draw ngs
shal |l be subjected to a pressure equal to 200 psi. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any

val ved or approved section, necessary to nmaintain pressure within 5 psi of
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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 all owabl e | eakage which is determ ned 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 = Number of joints in the length of pipeline tested

D = Nom 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 located and repaired unti
the | eakage is within the specified all owance, wi thout additional cost to
t he Governnent.

3.2.3 Time for Making Test

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

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

3.2. 4 Concurrent Hydrostatic Tests

The Contractor may el ect 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
shal |l be as specified. Replacement, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Governnent.

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 adnitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed.

3.3 BACTERI ALDI SI NFECTI ON
3.3.1 Bacteri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted

wat erline shall be disinfected as prescribed by AWM C651. From severa
points in the unit, the Contracting Oficer will take sanples of water in
proper sterilized containers for bacterial exam nation. The disinfection
shal |l be repeated until tests indicate the absence of pollution for at

| east 2 full days. The unit will not be accepted until satisfactory
bacteriol ogical results have been obt ai ned.

3.4 CLEANUP

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

-- End of Section --
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SECTI ON 02921

SEEDI NG

PART 1 GENERAL

1.1 REFERENCES

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

desi gnation only.
ACRI CULTURAL MARKETI NG SERVI CE ( AMB)

(Aug 95) Federal Seed Act Regul ations Part

ANV5- 01
201

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G A" desi gnati on;
submittal s having no designation indicated are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL

PROCEDURES:
SD- 03 Product Data

Delivery; [ 1, [ ]

Del i very schedul e.

Quantity Check; [ 1, [ ]

Bag count or bul k weight nmeasurenents of material used conpared
with area covered to deternmine the application rate and quantity

i nstall ed.
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Mai nt enance Record;

Mai nt enance work perforned, area repaired or reinstall ed,
di agnosi s for unsatisfactory stand of grass plants.

SD-07 Certificates
Seed,;

Fertilizer;
Organic Material

Mul ch;

Prior to the delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.
Certified copies of the material certificates shall include the
fol | owi ng:

a. Seed. Cassification, botanical nane, comon nane,
percent pure live seed, nininmumpercent germnation and hard seed,
maxi mum percent weed seed content, and date tested.

b. Fertilizer. Chem cal analysis and conposition percent.

c. Oganic Material: Conposition and source

d. Milch: Conposition and source.

e. Pesticide. EPA registration nunber and regi stered uses.
1.3 SOURCE | NSPECTI ON
The source of delivered topsoil shall be subject to inspection.
1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.4.1.1 Soi | Amendmrent s
Soi | amendnents shall be delivered to the site in the original, unopened

SECTI ON 02921 Page 4
Am 0002



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

contai ners bearing the manufacturer's chemical analysis. 1In lieu of
containers, soil amendnents may be furnished in bulk. A chem cal analysis
shal | be provided for bul k deliveries.

1.4.2 | nspection

Seed shall be inspected upon arrival at the job site for conformity to
species and quality. Seed that is wet, noldy, or bears a test date five
nmont hs or ol der, shall be rejected. Oher materials shall be inspected for
conpliance with specified requirements. The follow ng shall be rejected:
open soil anendnent containers or wet soil anmendnents; topsoil that
contains slag, cinders, stones, |lunps of soil, sticks, roots, trash or
other material over a mininum 1-1/2 inch dianeter; and topsoil that
contains viable plants and plant parts. Unacceptable materials shall be
renoved fromthe job site.

1.4.3 St or age
Materials shall be stored in designated areas. Seed, and fertilizer shal
be stored in cool, dry locations away from contam nants. Chem ca
treatment material shall be stored according to manufacturer's instructions
and not with seeding operation materials.

1.4.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

PART 2 PRODUCTS

2.1 SEED

2.1.1 Seed Cl assification
State-certified seed of the | atest season's crop shall be provided in
ori gi nal seal ed packages bearing the producer's guaranteed analysis for
percentages of nixture, purity, germnation, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AMS-01 and
applicabl e state seed | aws.

2.1.2 Per manent Seed Species and M xtures

Per manent seed speci es and mixtures shall be proportioned by wei ght as
foll ows:

M xture Percent Kilograns Pure Live Seed

Conmon Nane by Wei ght per 100 square neters
Fai rway Crested Weat grass 50 1.2
Del aware Dwarf Perennial Ryegrass 30 0.72
Creepi ng Red Fescue VNS 10 0.24
Annual Ryegrass VNS 5 0.12
Al si kes d over 5 0.12
Tot al 2.40

2.1.3 Quality
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Weed seed shall be a maxi mum 1 percent by weight of the total m xture.
2.1. 4 Seed M xi ng

The m xi ng of seed nmay be done by the seed supplier prior to delivery, or
on site as directed.

2.1.5 Substitutions

Substitutions will not be allowed wthout witten request and approval from
the Contracting Oficer.

2.2 TOPSA L

Topsoi|l shall be the existing surface soil stripped and stockpiled onsite
in accordance with Section 02300a EARTHWORK. When additional topsoil is
requi red beyond the avail abl e topsoil fromthe stripping operation, topsoil
shal | be delivered and anended as specified. Topsoil shall be free from

sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other
material over a mnimum 1-1/2 inch dianeter. No nore than 5% of the
topsoil shall consist of rock material. Topsoil shall be free fromviable

pl ants and plant parts.
2.3 SO L AMENDMENTS

Soi |l amendnents shall consist of fertilizer, organic material neeting the
foll owi ng requirenents.

2.3.1 Fertilizer

The nutrients ratio shall be 12 percent nitrogen, 12 percent phosphorus, and
12 percent potassium Fertilizer shall be controlled rel ease comerci al
grade, free flowing, uniformin conposition. The fertilizer shall be derived
from sul phur coated urea, urea formal dehyde, plastic or polynmer coated pills,
or isobutylenediurea (IBDU). Fertilizer shall be balanced with the inclusion
of trace nminerals and micro-nutrients.

2.3.2 Organic Materi al

Organic material shall consist of either rotted manure or deconposed wood
derivati ves.

2.3.2.1 Rot t ed Manure

Rotted manure shall be unl eached horse, chicken or cattle manure containing
a maxi mum 25 percent by volume of straw, sawdust, or other beddi ng
materials. It shall contain no chenmicals or ingredients harnful to plants.
The manure shall be heat treated to kill seeds and be free of stones,
sticks, and soil.

2.3.2.2 Deconmposed Wbod Derivatives

Deconmposed wood derivatives shall be ground bark, sawdust, yard trimm ngs,
or other wood waste material that is free of stones, sticks, soil, and
toxi c substances harnful to plants, and is fully composted or stabilized
wi th nitrogen.

2.4 MULCH
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Mul ch shall be free fromweeds, nold, and other del eterious material s.
Mul ch materials shall be native to the region

2.4.1 Wod Cellul ose Fiber
Wyod cel l ul ose fiber shall not contain any growh or germination-inhibiting
factors and shall be dyed an appropriate color to facilitate placenent
during application. Conposition on air-dry weight basis: 9 to 15 percent
noi sture, pHrange from4.5 to 6.0.

2.5 WATER

Water shall be the responsibility of the Contractor, unless otherw se
noted. Water shall not contain elenments toxic to plant life.

2.6 SURFACE EROSI ON CONTROL NMATERI AL
Surface erosion control material shall conformto the follow ng:
2.6.1 Surface Erosion Control Bl anket
Bl anket shall be machi ne produced nat of straw formed froma web of
interlocking straw fibers covered on both sides with a degradable plastic
nmesh or interwoven degradabl e thread.
2.6.2 Erosi on Control Material Anchors
Erosi on control anchors shall be as recommended by the manufacturer.
PART 3 EXECUTI ON
3.1 I NSTALLI NG SEED TI ME AND CONDI TI ONS
3.1.1 Seedi ng Ti ne

Seed shall be installed fromApril 1 to May 30 for spring establishnent;
and from Septenber 1 to Novenber 15 for fall establishnent.

3.1.2 Seedi ng Condi tions
Seedi ng operations shall be perfornmed only during periods when benefi ci al
results can be obtained. Wen drought, excessive noisture, or other
unsati sfactory conditions prevail, the work shall be stopped when directed.

When special conditions warrant a variance to the seedi ng operations,
proposed alternate tinmes shall be submtted for approval.

3.2 SITE PREPARATI ON

3.2.1 Fi ni shed Grade and Topsoi
The Contractor shall verify that finished grades are as indicated on
drawi ngs, and the placing of topsoil, snmooth gradi ng, and conpaction
requi renents have been conpleted in accordance with Section 02300a
EARTHWORK, prior to the conmencenment of the seedi ng operation.

3.2.2 Application of Soil Anendments

3.2.2.1 Applying Fertilizer
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The application rate shall be 0.5 pounds per 1000 square yards. Fertilizer
shal |l be incorporated into the soil to a maxi num 4 inchdepth or may be
incorporated as part of the tillage or hydroseedi ng operation.

3.2.3 Till age

Soil on slopes up to a maxi mum 3-horizontal -to-1-vertical shall be tilled
to a mnimm 4 inchdepth. On slopes between 3-horizontal -to-1-vertica
and 1-horizontal-to-1 vertical, the soil shall be tilled to a m nimum 2

i nchdepth by scarifying with heavy rakes, or other nethod. Rototillers
shal | be used where soil conditions and | ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be maintained as indicated on draw ngs. Areas conpacted by
construction operations shall be conpletely pulverized by tillage. Soi
used for repair of surface erosion or grade deficiencies shall conformto
topsoil requirenments. The fertilizer may be applied during this procedure.

3.2.4 Prepared Surface
3.2.4.1 Preparation

The prepared surface shall be a maxi mum 1 inchbel ow the adjoining grade of
any surfaced area. New surfaces shall be blended to existing areas. The
prepared surface shall be conpleted with a light raking to renove debris.

3.2.4.2 Grass Area Debris

Debris and stones over a mininmumb5/8 inch in any dinmension shall be renoved
fromthe surface.

3.2.4.3 Prot ecti on

Areas with the prepared surface shall be protected from conpaction or
damage by vehicul ar or pedestrian traffic and surface erosion.

3.3 | NSTALLATI ON

Prior to installing seed, any previously prepared surface conpacted or
damaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON.  Seedi ng operations shall not take place when the w nd
velocity will prevent uniformseed distribution.

3.3.1 Installing Seed

Seedi ng net hod shall be Hydroseeding. Seeding procedure shall ensure even
cover age.

3.3.2 Hydr oseedi ng

Seed shall be mixed to ensure broadcast at the rate specifiedpounds per
1000 square feet. Seed and fertilizer shall be added to water and
thoroughly mxed to neet the rates specified. The tine period for the seed
to be held in the slurry shall be a maxi nrum 24 hours. Wod cellul ose fiber
mul ch shall be applies at the rate of no | ess than 22 kil ogranms per 100
square meters(2,000 pounds per acre). Tackifier shall be added at the rates
recomrended by the manufacturer after the seed, fertilizer, mulch and water
have been thoroughly m xed to produce a honbgeneous slurry. Slurry shal

be uniformy applied under pressure over the entire area. The hydroseeded
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area shall not be rolled.
3.3.3 Mul chi ng
3.3.3.1 Wood Cel | ul ose Fi ber

Wood cel lul ose fiber shall be applied as part of the hydroseeding
operation. The mulch shall be mxed and applied in accordance with the
manuf acturer's recomrendati ons.

3.3.4 \Watering Seed

Watering shall be started imredi ately after conpleting the seeding of an
area. Water shall be applied to supplement rainfall at a rate sufficient
to ensure nmoist soil conditions to a mnimum 1 inch depth. Run-off and
puddl i ng shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwi se directed. Watering of other adjacent areas or
plant material shall be prevented.

3.4 SURFACE EROSI ON CONTROL
3.4.1 Surface Erosion Control Materia

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's instructions. Placenent of the
materi al shall be acconplished wi thout damage to installed material or

wi t hout deviation to finished grade.

3.4.2 Tenporary Seedi ng
3.4.2.1 Soi | Amendnent s

When soil anendrments have not been applied to the area, the quantity of 1/2
of the required soil anendnents shall be applied and the area tilled in
accordance with paragraph SI TE PREPARATI ON. The area shall be watered in
accordance with paragraph Watering Seed.

3.4.2.2 Remai ni ng Soi | Amendnent s

The remai ning soil amendnents shall be applied in accordance with the
paragraph Tillage when the surface is prepared for installing seed.

3.5 QUANTITY CHECK

For materials provided in bags, the enpty bags shall be retained for
recordi ng the anount used. For materials provided in bulk, the weight
certificates shall be retained as a record of the ampunt used. The anount
of material used shall be conmpared with the total area covered to determ ne
the rate of application used. Differences between the quantity applied and
the quantity specified shall be adjusted as directed.

3.6 RESTORATI ON AND CLEAN UP
3.6.1 Rest oration
Exi sting turf areas, pavenents, and facilities that have been damaged from

the seeding operation shall be restored to original condition at
Contractor's expense.
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3.6.2 Cean Up

Excess and waste material shall be renoved fromthe seeded areas and shal
be di sposed offsite. Adjacent paved areas shall be cl eaned.

3.7 PROTECTI ON OF | NSTALLED AREAS

| mredi ately upon conpl etion of the seeding operation in an area, the area
shal |l be protected against traffic or other use by erecting barricades and
provi ding signage as required, or as directed.

3.8 SEED ESTABLI SHVENT PERI OD
3.8.1 Commrencement

The seed establishnent period to obtain a healthy stand of grass plants
shal |l begin on the first day of work under this contract and shall end 3
nonths after the last day of the seeding operation. Witten calendar tine
period shall be furnished for the seed establishnment period. When there is
nore than 1 seed establishnent period, the boundaries of the seeded area
covered for each period shall be described. The seed establishnent period
shal |l be nodified for inclenent weather, shut down periods, or for separate
conpl eti on dates of areas.

3.8.2 Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health when the grass
plants are a mninmum 1 inch high.

3.8.2.1 Grass Area

A satisfactory stand of grass plants fromthe seeding operation shall be a
m ni mum 20 grass plants per square foot. Bare spots shall be a maxi num [ 6]
[9] inches square. The total bare spots shall be a naxi mum 2 percent of
the total seeded area.

3.8.3 Mai nt enance During Establishnent Period
Mai nt enance of the seeded areas shall include eradicating weeds, insects
and di seases; protecting enbanknents and ditches from surface erosion;
mai nt ai ni ng erosion control materials and nulch; protecting installed areas
fromtraffic; nmow ng; watering.
3.8.3.1 Mowi ng
a. Areas shall be nowed once during the season to a mninmum 3 inch
height. dippings shall be renoved when the anpbunt cut prevents
sunlight fromreaching the ground surface.
3.8.3.2 Post-Fertilization
The application rate shall be 0.5 pounds per 1000 square yards. The
application shall be tinmed prior to the advent of wi nter dormancy and shal
be made without burning the installed grass plants.
3.8.3.3 Repair or Reinstal
Unsatisfactory stand of grass plants and mul ch shall be repaired or
reinstall ed, and eroded areas shall be repaired in accordance with
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par agr aph SI TE PREPARATI ON.
3.8.3.4 Mai nt enance Record
A record of each site visit shall be furnished, describing the nmaintenance
wor k perforned; areas repaired or reinstalled; and di agnosis for
unsati sfactory stand of grass plants.

-- End of Section --
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SECTI ON 15400A

PLUMBI NG GENERAL PURPCSE
12/ 01

PART 1 GENERAL
1.1 REFERENCES

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

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 1010 (1994) Self-Contained, Mechanically
Refrigerated Drinki ng-\Water Cool ers

ARl 700 (1999) Specifications for Fluorocarbon and
O her Refrigerants

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI 721.10.1 (1998; Z721.10.1a; Z21.10.1b; Zz21.10. 1c)
Gas Water Heaters Vol. |, Storage Water
Heaters with Input Ratings of 75,000 Btu
Per Hour or Less

ANSI 721.10.3 (1998) Gas Water Heaters Vol.lIll, Storage
Water Heaters Wth Input Ratings Above
75,000 Btu Per Hour, Circulating and
I nst ant aneous WWater Heaters

ANS| Zz21.22 (1999) Relief Valves and Autonatic Gas
Shut of f Devi ces for Hot Water Supply
Syst ens

ANSI Z21.56 (1994; Zz21.56a) Gas-Fired Pool Heaters

ANSI Zz358.1 (1998) Emergency Eyewash and Shower
Equi pnent

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 105/ A 105M (2001) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001a) Al loy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 515/ A 515M (1989; R 1997) Pressure Vessel Pl ates,

SECTI ON 15400A Page 4
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B
ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B
ASTM B

ASTM B

Am 0002

516/ A 516M

518/ A 518M

53/ A 53M

536

733

74

888

111

111M

117

152

152M

306
32

370

42

43

584

75
75M

813

ELLSWORTH AFB, SD EL48

Carbon Steel, for Internediate- and
H gher - Tenperature Service

(1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Mderate- and
Lower - Tenper ature Service

(1999) Corrosion-Resistant High-Silicon
I ron Castings

(2001) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

(1984; R 1999el) Ductile Iron Castings

(1999) Wl ded and Seaml ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

(1998) Cast Iron Soil Pipe and Fittings
(1998el ) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

(1998) Copper and Copper-All oy Seanl ess
Condenser Tubes and Ferrul e Stock

(1998) Copper and Copper-All oy Seanl ess
Condenser Tubes and Ferrule Stock (Metric)

(1997) Operating Salt Spray (Fog) Apparatus

(1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(1997a) Copper Sheet, Strip, Plate, and
Rol I ed Bar (Metric)

(1999) Copper Drai nage Tube (DW)
(1996) Sol der Metal

(1998) Copper Sheet and Strip for Building
Construction

(1998) Seanl ess Copper Pipe, Standard Sizes

(1998) Seanl ess Red Brass Pipe, Standard
Si zes

(2000a) Copper Alloy Sand Castings for
General Applications

(1999) Seanl ess Copper Tube
(1999) Seanl ess Copper Tube (Metric)

(2000) Liquid and Paste Fluxes for
Sol dering Applications of Copper and

SECTI ON 15400A Page 5
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Copper All oy Tube

ASTM B 828 (2000) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

ASTM B 88 (1999) Seanl ess Copper Water Tube
ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)
ASTM C 1053 (2000) Borosilicate d ass Pipe and

Fittings for Drain, Waste, and Vent (DW)
Appl i cations

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil
Pi pe and Fittings

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 1004 (1994; Rev. A) Initial Tear Resistance of

Pl astic Fil mand Sheeting

ASTM D 1248 (2000) Pol yet hyl ene Pl astics Ml ding and
Extrusi on Materials

ASTM D 1785 (1999) Poly(Vinyl Chloride)(PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations

ASTM D 2235 (1996a) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings

ASTM D 2241 (2000) Pol y(Vinyl Chloride) (PVQ
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1999) Threaded Poly(Vinyl Chloride) (PVQ
Pl astic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Pol y(Vinyl Chloride)(PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2485 (1991; R 1996) Eval uating Coatings for
Hi gh Tenperature Service

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

ASTM D 2661 (1997ael) Acrylonitril e-Butadi ene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe and Fittings

SECTI ON 15400A Page 6
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ASTM D 2665 (2000) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings
ASTM D 2672 (1996a) Joints for I PS PVC Pipe Using
Sol vent Cenent
ASTM D 2822 (1991; R 1997el) Asphalt Roof Cenent
ASTM D 2846/ D 2846M (1999) Chlorinated Pol y(Vinyl Chloride)

(CPVC) Plastic Hot- and Col d-Wat er
Di stribution Systens

ASTM D 2855 (1996) Making Sol vent-Cenmented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM D 2996 (1995) Fil anment-Wund "Fi bergl ass"

(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pi pe

ASTM D 3122 (1995) Sol vent Cenents for Styrene-Rubber
(SR) Plastic Pipe and Fittings

ASTM D 3138 (1995) Sol vent Cenents for Transition
Joi nt s Bet ween
Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vi nyl Chloride) (PVC) Non-Pressure
Pi pi ng Conponents

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastomeric Seal s

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM D 3311 (1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

ASTM D 4060 (1995) Abrasion Resistance of Organic
Coati ngs by the Taber Abraser

ASTM D 4101 (2000) Propylene Plastic Injection and
Extrusi on Materials

ASTM D 4551 (1996) Poly(Vinyl Chloride) (PVC) Plastic
FI exi bl e Conceal ed Wat er - Cont ai nnent
Menmbr ane

ASTM D 638 (1997) Tensile Properties of Plastics

ASTM D 638M (1998) Tensile Properties of Plastics
(Metric)(Wthdrawn 1998; no repl acenent)

ASTM E 1 (1998) ASTM Ther nonet ers

ASTM E 96 (2000) Water Vapor Transni ssion of

SECTI ON 15400A Page 7
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Material s

ASTM F 1290 (1998a) El ectrofusion Joining Polyolefin
Pi pe and Fittings

ASTM F 1760 (1997) Coextruded Pol y(Vinyl Chloride)
(PVC) Non-Pressure Plastic Pipe Having
Repr ocessed- Recycl ed Cont ent

ASTM F 409 (1999a) Thernopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

ASTM F 437 (1999) Threaded Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

ASTM F 438 (1999) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

ASTM F 439 (1999) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

ASTM F 441/ F 441M (1999) Chlorinated Pol y(Vi nyl
Chloride). (CPVC) Plastic Pipe, Schedul es
40 and 80

ASTM F 442/ F 442M (1999) Chlorinated Pol y(Vinyl Chloride)

(CPVC) Plastic Pipe (SDR-PR)

ASTM F 493 (1997) Sol vent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC Plastic Pipe
and Fittings

ASTM F 628 (2000) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe with a Cellular Core

ASTM F 877 (2001) Crosslinked Pol yet hyl ene (PEX)
Pl astic Hot- and Cold- Water Distribution
Syst ens

ASTM F 891 (2000) Coextruded Poly (Vinyl chloride)

(PVC) Plastic Pipe with a Cellular Core

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 34 (1997) Number Designation and Safety
Classification of Refrigerants

ASHRAE 90. 1 (1989; 90.1b; 90.1c; 90.1d; 90.1le; 90.1g;
90. 1i: 90. 1l -1995; 90.1m 1995; 90. 1n-1997)
Energy Efficient Design of New Buil di ngs
Except Low Ri se Residential Buil di ngs

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

SECTI ON 15400A Page 8
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ASSE 1001 (1990) Pipe Applied Atnmospheric Type
Vacuum Br eakers

ASSE 1002 (1986) Water C oset Flush Tank Ball Cocks

ASSE 1003 (1995) Water Pressure Reducing Val ves for
Domestic Water Supply Systens

ASSE 1005 (1986) Water Heater Drain Valves -
3/ 4-1nch Iron Pipe Size

ASSE 1006 (1989) Residential Use (Househol d)
D shwashers

ASSE 1011 (1995) Hose Connection Vacuum Breakers

ASSE 1012 (1995) Backflow Preventers with
I nt er nedi at e At nospheric Vent

ASSE 1013 (1999) Reduced Pressure Principle Backfl ow
Preventers

ASSE 1018 (1986) Trap Seal Priner Valves Water
Supply Fed

ASSE 1020 (1998) Pressure Vacuum Breaker Assenbly

(Recommended for CQutdoor Usage)

ASSE 1037 (1990; Rev thru Mar 1990) Pressurized
Fl ushi ng Devi ces (Flushoneters) for
Pl unbi ng Fi xtures

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

AWM B300 (1999) Hypochlorites

AWM B301 (1992; Addenda B30la - 1999) Liquid
Chl ori ne

AWM C203 (1997; Addenda C203a - 1999) Coal - Tar

Protective Coatings and Linings for Steel
Water Pipelines - Enanel and Tape -

Hot - Appl i ed
AWM C606 (1997) G ooved and Shoul dered Joints
AWM C700 (1995) Col d-Water Meters - Displacenent
Type, Bronze Main Case
AWM D100 (1996) Wl ded Steel Tanks for Water Storage
AWM EVWV (1999) Standard Met hods for the

Exani nati on of Water and \Wast ewat er

AWM M20 (1973) Manual : Water Chlorination
Principles and Practices

AMERI CAN VELDI NG SCCI ETY ( AW5)

SECTI ON 15400A Page 9
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AVWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wl di ng
AWS B2. 2 (1991) Brazing Procedure and Perfornmance

Qualification

ASME | NTERNATI ONAL ( ASMVE)

ASME Al12.1.2 (1991; R 1998) Air Gaps in Plunbing Systens

ASME Al12.14.1 (1975; R 1998) Backwat er Val ves

ASME Al12.18. 1M (1996) Plunbing Fixture Fittings

ASME Al12.19. 1M (1994; R 1999 Enanel ed Cast Iron Pl unbing
Fi xtures

ASME Al12.19.2M (1998) Vitreous China Plunbing Fixtures

ASME Al12.19. 3M (1987; R 1996) Stainless Steel Plumbing
Fi xtures (Designed for Residential Use

ASME Al12.19. 4M (1994; Errata Nov 1996) Porcel ai n Enanel ed
Fornmed Steel Plunbing Fixtures

ASME Al12.21.1M (1991; R 1998) Floor Drains

ASME Al1l2.21.2M (1983) Roof Drains

ASME Al12. 36.2M (1991; R 1998) C eanouts

ASME Al112.6. 1M (1997) Supports for O f-the-Fl oor Pl umnbing
Fi xtures for Public Use

ASME Bl.20.1 (1983; R 1992) Pi pe Threads, Cenera
Pur pose (I nch)

ASME B16. 12 (1998) Cast Iron Threaded Drai nage Fittings

ASME B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
FI anges

ASME B16. 22 (1995; B16.22a1998) Wought Copper and

Copper Alloy Solder Joint Pressure Fittings

ASME B16. 23 (1992; Errata Jan 1994) Cast Copper All oy
Sol der Joint Drainage Fittings - DW

ASME B16. 24 (1991; R 1998) Cast Copper Alloy Pipe
Fl anges, O ass 150, 300, 400, 600, 900,
1500, and 2500, and Fl anged Fittings,
Class 150 and 300

SECTI ON 15400A Page 10
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ASME B16. 29 (1994) Wought Copper and Wought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME Bl16. 34 (1997) Valves - Flanged, Threaded, and
Wl di ng End

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

ASME B16. 4 (1998) Gray Iron Threaded Fittings

ASME B16. 5 (1996; Bl16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B31.1 (1998) Power Piping

ASME B31.5 (1992; B31.5a1994) Refrigeration Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D al

Type - Elastic El enent

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1
- Basic Coverage

ASME CSD-1 (1998) Controls and Safety Devices for
Automatically Fired Boilers

CAST IRON SO L PIPE I NSTI TUTE (CI SPI)

Cl SPI 301 (1997) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl sPl 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spi got Cast Iron Soil Pipe and Fittings

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA Tube Handbook (1995) Copper Tube Handbook
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)
FCCCHR- 01 (1993) Manual of Cross-Connection Contro

HYDRAULI C | NSTI TUTE (H)
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H 1.1-1.5 (1994) Centrifugal Punps
| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI Cl ALS
(1 APND)
| APMOD Z124. 1 (1995) Plastic Bathtub Units
| APMOD Z7124. 3 (1995) Plastic Lavatories
| APMO Z124.5 (1997) Plastic Toilet (Water Closets) Seats
| APMOD Z124.9 (1994) Plastic Urinal Fixtures

| NTERNATI ONAL CCDE COUNCI L (I CQ)

CABO A117.1 (1998) Accessible and Usabl e Buil di ngs and
Facilities

| CC Pl unmbi ng Code (2000) I nternational Plunbing Code (IPA)

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

MBS SP-110 (1996) Ball Val ves Threaded,
Socket - &l di ng, Sol der Joint, G ooved and
Fl ared Ends

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MBS SP- 44 (1996) Steel Pipe |ine Flanges

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 67 (1995) Butterfly Val ves

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Gray Iron Swing Check Val ves,
Fl anges and Threaded Ends

MBS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel ding Ends for General Service

MBS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MBS SP-78 (1998) Cast Iron Plug Valves, Flanged and
Thr eaded Ends

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

SECTI ON 15400A Page 12
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LI VE ORDNANCE LOADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48
MBS SP- 83 (1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA 250 (1997) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 31 (1997; TIA 97-1) Installation of GO
Bur ni ng Equi pnent
NFPA 54 (1999) National Fuel Gas Code
NFPA 90A (1999) Installation of Air Conditioning

and Ventil ating Systens
NSF | NTERNATI ONAL ( NSF)

NSF 14 (1999) Pl astics Piping Conponents and
Rel ated Materials

NSF 3 (1996) Commercial Spray-Type D shwashi ng
and d asswashi ng Machi nes

NSF 5 (1992) Water Heaters, Hot Water Supply
Boi l ers, and Heat Recovery Equi pnent

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)

PLASTI C PI PE AND FI TTI NGS ASSCOCI ATl ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)
PDI G 101 (1996) Testing and Rating Procedure for
Grease Interceptors wth Appendi x of
Sizing and Installation Data
PDI WH 201 (1992) Water Hammer Arresters
PLUMBI NG- HEATI NG- COOLI NG CONTRACTORS NATI ONAL ASSOCI ATI ON ( NAPHCC)
NAPHCC Pl unbi ng Code (1996) National Standard Pl unbi ng Code
SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J 1508 (1997) Hose d anps
THE SCOCI ETY FOR PROTECTI VE CQATI NGS ( SSPC)
SSPC SP 5/ NACE 1 (1994) White Metal Blast d eaning
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U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-240 (Rev A; Canc. Notice 1) Shower Head, Bal
Joi nt

Cl D A-A-50012 (Basic) Garbage Disposal Mchine,
Comer ci al

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

10 CFR 430 Energy Conservation Program for Consuner
Product s

21 CFR 175 I ndi rect Food Additives: Adhesives and
Conponents of Coatings

PL 93-523 (1974; Amended 1986) Safe Drinking Water
Act

UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Qct 1999) Househol d

El ectric Storage Tank Water Heaters
UL 430 (1994; Rev thru Nov 1996) Waste Di sposers
UL 732 (1995; Rev thru Jan 1999) O l-Fired

St orage Tank Water Heaters

UL 749 (1997; Rev thru Feb 1999) Househol d
Di shwashers

UL 921 (1996) Commercial Electric D shwashers
1.2 STANDARD PRODUCTS

Specified materials and equi prent shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pnent shall essentially duplicate equi prent that has
performed satisfactorily at |east two years prior to bid opening.

1.3 ELECTRI CAL WORK

Mot ors, motor controllers and notor efficiencies shall conformto the
requi rements of Section 16415A ELECTRI CAL WORK, |INTERICOR Electrica

not or-driven equi pnent specified herein shall be provided conplete with
notors. Equi pnment shall be rated at 60 Hz, single phase, ac unless

ot herwi se indicated. Were a notor controller is not provided in a
notor-control center on the electrical drawings, a notor controller shal
be as indicated. Modtor controllers shall be provided conplete with
properly sized thermal -overl oad protection in each ungrounded conductor,
auxiliary contact, and other equiprment, at the specified capacity, and
including an all owabl e service factor.

1.4 SUBM TTALS
Government approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for information only. Wen
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used, a designation following the "G' designation identifies the office

that wll

review the submittal for the Government. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Pl unbi ng System G

Detail drawi ngs consisting of illustrations, schedul es,
performance charts, instructions, brochures, diagrans, and ot her
information to illustrate the requirenments and operati ons of each

system Detail drawi ngs for the conplete plunmbing system

i ncl udi ng pi ping layouts and | ocations of connections; dinmensions
for roughing-in, foundation, and support points; schematic

di agrans and wiring diagrans or connection and interconnection

diagrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include I oadings

and proposed support nethods. Mechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scal e.

Conpl ete el ectrical schematic lineless or full line
i nterconnection and connection di agram for each piece of
mechani cal equi pnment havi ng nore than one autonmatic or nanual
el ectrical control device.

SD- 03 Product Data

SD-0

Am 0002

A copy of qualified procedures and a |list of names and
identification synbols of qualified welders and wel di ng operators.

Pl unbi ng Fi xture Schedule; G

Catal og cuts of specified plunbing fixtures and val ves utilized
in systemand system | ocati on where install ed.

Vi brati on- Absor bi ng Features; G

Detail s of vibration-absorbing features, including arrangenent,
foundati on plan, dinensions and specifications.

Pl unbi ng System G

Di agrams, instructions, and other sheets proposed for posting.
Manuf acturer's recommendati ons for the installation of bell and
spi got and hubless joints for cast iron soil pipe.
6 Test Reports
Tests, Flushing and Disinfection; G

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

Backfl ow Prevention Assenbly Tests; G.
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Certification of proper operation shall be as acconplished in
accordance with state regulations by an individual certified by
the state to performsuch tests. |If no state requirenent exists,
the Contractor shall have the manufacturer's representative test
the device, to ensure the unit is properly installed and
performng as intended. The Contractor shall provide witten
docunent ati on of the tests performed and signed by the individua
performng the tests.

SD- 07 Certificates
Mat eri al s and Equi pnent; G

Where materials or equipnent are specified to conply with
requi renents of AGA, ASME, or NSF proof of such conpliance shal
be included. The label or listing of the specified agency will be
acceptable evidence. In lieu of the label or listing, a witten
certificate nay be subnmitted froman approved, nationally
recogni zed testing organi zati on equi pped to perform such services,
stating that the itens have been tested and conformto the
requi renents and testing nethods of the specified agency. \Where
equi pnent is specified to conformto requirenents of the ASME
Boi | er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

Bolts; G

Witten certification by the bolt manufacturer that the bolts
furni shed conply with the specified requirenents. The
certification shall include illustrations of product-required
mar ki ngs, the date of manufacture, and the nunber of each type of
bolt to be furnished based on this certification.

SD-10 Operation and Mai ntenance Data
Pl unbi ng System G

Si x copies of the operation manual outlining the step-by-step
procedures required for system startup, operation and shutdown.
The manual shall include the manufacturer's nanme, nodel nunber,
service manual, parts list, and brief description of all equipnent
and their basic operating features. Six copies of the nmintenance

manual |isting routine naintenance procedures, possible breakdowns
and repairs. The manual shall include piping and equi prent | ayout
and sinplified wiring and control diagrans of the system as
instal | ed.

1.5 PERFORVANCE REQUI REMENTS
1.5.1 Cat hodi ¢ Protection and Pipe Joint Bondi ng

Cat hodi ¢ protection and pipe joint bonding systens shall be in accordance
with Section 13110A CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE)

1.6 REGULATORY REQUI REMENTS
Pl unmbi ng work shall be in accordance with | CC Pl unbi ng Code.

1.7 PRQIECT/ SI TE CONDI Tl ONS
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The Contractor shall beconme fanmiliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and I1.
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenent shall nmeet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent
cement used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto dinensiona
requi rements of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal ) shall conformto ASME Bl1.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equipnment containing | ead
shal |l not be used in any potable water system In |ine devices such as
wat er neters, building valves, check valves, neter stops, valves, fittings
and back flow preventers shall conmply with PL 93-523 and NSF 61, Section 8.
End poi nt devices such as drinking water fountains, |avatory faucets,
kitchen and bar faucets, residential ice makers, supply stops and end point
control valves used to dispense water for drinking nust neet the
requi renents of NSF 61, Section 9. Hubless cast-iron soil pipe shall not
be install ed underground, under concrete floor slabs, or in craw spaces
bel ow kitchen floors. Plastic pipe shall not be installed in air plenuns.
Pl astic pipe shall not be installed in a pressure piping systemin
bui l di ngs greater than three stories including any basenent |evels.

2.1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used under
ground. Joints and gasket materials shall conformto the follow ng:

a. Coupling for Cast-lron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubl ess type: ClSPI 310

b. Coupling for Steel Pipe: AWMW C606.

c. Couplings for Grooved Pipe: Ductile Iron ASTM A 536 (G ade
65-45-12) or Malleable Iron ASTM A 47/ A 47TM G ade 32510.

d. Flange Gaskets: Caskets shall be nade of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch
thick, and contain Aranid fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be
the full face or self centering flat ring type. Gaskets used for
hydr ocarbon service shall be bonded w th NBR

e. Neoprene Gaskets for Hub and Cast-Iron Pipe and Fittings: ClSP
HSN- 85.

f. Brazing Material: Brazing material shall conformto AWS A5.8
BCuP- 5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
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| ead-free; have a 100 percent flushable residue; contain slightly
aci dic reagents; contain potassium borides; and contain fluorides.

h. Solder Material: Solder nmetal shall conformto ASTM B 32.

i. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

k. Rubber Gaskets for Cast-Ilron Soil-Pipe and Fittings (hub and
spi got type and hubl ess type): ASTM C 564.

I. Rubber Gaskets for Grooved Pipe: ASTM D 2000, maxi mum tenperature
230 degrees F.

m Flexible Elastoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

n. Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

0. Solvent Cenent for Transition Joints between ABS and PVC
Nonpr essure Pi pi ng Conponents: ASTM D 3138.

p. Plastic Solvent Cenment for ABS Plastic Pipe: ASTM D 2235.

g. Plastic Solvent Cenent for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

r. Plastic Solvent Cenment for CPVC Plastic Pipe: ASTMF 493.

s. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internediate strength with material conformng to ASTM
A 193/ A 193M

t. Plastic Solvent Cenent for Styrene Rubber Plastic Pipe: ASTMD
3122.

2.1.2 M scel | aneous Material s
M scel | aneous materials shall conformto the follow ng:

a. Water Hammer Arrester: PDI WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenent: ASTM D 2822.
d. Hose danps: SAE J 1508.
e. Supports for Of-The-Fl oor Plunmbing Fixtures: ASME Al12.6.1M
f. Metallic Ceanouts: ASME Al12.36.2M
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g. Plunbing Fixture Setting Conmpound: A preforned flexible ring
seal nolded from hydrocarbon wax material. The seal material
shal | be nonvol atil e nonasphaltic and contain gernicide and
provi de watertight, gastight, odorproof and verm nproof properties.
h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.
i. Hypochlorites: AWM B300.
j. Liquid Chlorine: AWM B301

k. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
El ement: ASME B40. 1.

I. Thernmoneters: ASTME 1. Mercury shall not be used in
t her nonet er s.

2.1.3 Pi pe Insulation Materia

I nsul ation shall be as specified in Section 15080A THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
2.3  VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 3 inches and |arger shall have
flanged iron bodies and bronze trim Pressure ratings shall be based upon
the application. Gooved end valves nay be provided if the nmanufacturer
certifies that the val ves neet the performance requirenents of applicable
MBS standard. Valves shall conformto the foll ow ng standards:

Description St andard
Butterfly Val ves MSS SP- 67
Cast-lron Gate Val ves, Flanged and

Thr eaded Ends MBS SP-70
Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MSS SP-71
Bal | Val ves with Fl anged Butt-Wel di ng Ends

for General Service MBS SP-72
Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends MSS SP-110
Cast-lron Plug Val ves, Flanged and MBS SP- 78

Thr eaded Ends

Bronze Gate, d obe, Angle, and Check Val ves MSS SP- 80
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Descri ption St andard
Steel Valves, Socket Welding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angle Val ves, Flanged and MSS SP- 85
Thr eaded Ends

Vacuum Rel i ef Val ves ANSI Z721.22

Wat er Pressure Reducing Val ves ASSE 1003

Water Heater Drain Val ves ASSE 1005

Trap Seal Primer Val ves ASSE 1018

Tenperature and Pressure Relief Valves ANSI Z21. 22

for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD-1

for Automatically Fired Hot

Water Boilers Safety Code No., Part CW
Article 5

2.3.1 Wal | Faucets

Wal | faucets with vacuum breaker backfl ow preventer shall be brass with
3/4 inch male inlet threads, hexagon shoulder, and 3/4 inch hose
connection. Faucet handl e shall be securely attached to stem

2.3.2 Wal | Hydrants

Wal | hydrants with vacuum breaker backfl ow preventer shall have a

ni ckel -brass or nickel-bronze wall plate or flange with nozzle and
detachabl e key handle. A brass or bronze operating rod shall be provided
within a gal vani zed iron casing of sufficient length to extend through the
wal | so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
val ve with coupling and union el bow having nmetal -to-netal seat shall be
provided. Valve rod and seat washer shall be renpvable through the face of
the hydrant. The hydrant shall have 3/4 inch exposed hose thread on spout
and 3/4 inch nale pipe thread on inlet.

2.3.3 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief elenent of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buildup in the system when the systemis operating at the maxi numrate of
heat input. The tenmperature element of a P&T relief valve shall have a
relieving capacity which is at least equal to the total input of the

heat ers when operating at their maxi mum capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the

maxi mumrate of heat input is less than 200,000 Btuh shall have 3/4 inch
mnimminlets, and 3/4 inch outlets. Relief valves for systens where the
maxi mumrate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimminlets, and 1 inch outlets. The discharge pipe fromthe relief

val ve shall be the size of the valve outlet.
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2.

4 FI XTURES

Fi xtures shall be water conservation type, in accordance with | CC Pl unbing
Code. Fixtures for use by the physically handi capped shall be in
accordance with CABO A117.1. Vitreous china, nonabsorbent, hard-burned,
and vitrified throughout the body shall be provided. Porcelain enanel ed
ware shall have specially selected, clear white, acid-resisting enanel
coating evenly applied on surfaces. No fixture will be accepted that shows
cracks, crazes, blisters, thin spots, or other flaws. Fixtures shall be
equi pped with appurtenances such as traps, faucets, stop valves, and drain
fittings. Each fixture and piece of equipnent requiring connections to the
drai nage system except grease interceptors, shall be equipped with a trap.
Brass expansion or toggle bolts capped with acorn nuts shall be provided
for supports, and polished chrom um pl ated pi pe, valves, and fittings shal
be provided where exposed to view Fixtures with the supply discharge
bel ow the rimshall be equi pped with backfl ow preventers. Internal parts
of flush and/or flushoneter valves, shower m xing val ves, shower head face
pl ates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains may contain acetal resin
fl uorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
commercial or industrial operating conditions for not |less than 2 years.
Plastic in contact with hot water shall be suitable for 180 degrees F
wat er tenperature. Plunmbing fixtures shall be as indicated in paragraph
PLUMBI NG FI XTURE SCHEDULE

.4.1 Lavatori es

Vitreous china lavatories shall be provided with two integral nolded | ugs
on the back-underside of the fixture and drilled for bolting to the wall in
a manner simlar to the hanger plate.

.4.2 Aut omat i c Fl ushi ng System

Fl ushi ng system shall consist of solenoid-activated flush valve with
pushbutton to energi ze sol enoi d. Flushing devices shall be provided as
described in paragraph FI XTURES AND FI XTURE TRI MM NGS.

.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and |isted by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum br eakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-01. Backfl ow preventers
with internmedi ate at nospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connecti on vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Pressure
vacuum br eaker assenbly shall conformto ASSE 1020. Air gaps in plunbing
systens shall conformto ASME A112.1. 2.

.6 DRAI NS

.6.1 Fl oor and Shower Drains

Fl oor drains shall consist of a gal vani zed body, integral seepage pan, and
adj ustabl e perforated or slotted chrom umpl ated bronze, nickel -bronze, or
ni ckel -brass strainer, consisting of grate and threaded collar. Floor
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drains shall be cast iron. Drains shall be of double drainage pattern for
enbedding in the floor construction. The strainer shall be adjustable to
floor thickness. A clanping device for attaching flashing shall be
provi ded when required. Drains shall be provided with threaded connection.
Bet ween the drain outlet and waste pipe, a neoprene rubber gasket
conformng to ASTM C 564 may be installed, provided that the drain is
specifically designed for the rubber gasket conpression type joint. Floor
and shower drains shall conformto ASME Al12.21.1M

2.6.2 Mechani cal Room Dr ai ns

Boi |l er room drai ns shall have conbined drain and trap, hinged grate,
renmovabl e bucket, and threaded brass cl eanout with brass backwater valve.
The renovabl e gal vani zed cast-iron sedi ment bucket shall have rounded
corners to elimnate fouling and shall be equipped with hand grips. Drain
shall have a mninmumwater seal of 4 inches. The grate area shall be not
| ess than 100 square inches.

2.7 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTM F 409 or
copper-alloy adjustable tube type with slip joint inlet and swivel. Traps
shal |l be without a cleanout. Tubes shall be copper alloy with walls not
less than 0.032 inch thick within comrercial tol erances, except on the
out si de of bends where the thickness may be reduced slightly in nmanufacture
by usual commercial nethods. Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge level. Swivel joints shal
be bel ow the di scharge | evel and shall be of netal-to-netal or

netal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joint connections. The depth of the water seal shall be not |ess
than 2 inches. The interior dianmeter shall be not nore than 1/8 inch
over or under the nomnal size, and interior surfaces shall be reasonably
snoot h throughout. A copper alloy "P" trap assenbly consisting of an
adjustable "P" trap and threaded trap wall nipple with cast brass wall
flange shall be provided for lavatories. The assenbly shall be a standard
manuf actured unit and may have a rubber-gasketed sw vel joint.

2.8 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each primary

wat er heater shall have controls with an adjustable range that includes 90
to 160 degrees F. Each gas-fired water heater and booster water heater
shal | have controls with an adjustable range that includes 120 to 180
degrees F. The thermal efficiencies and standby heat | osses shall conform
to TABLE Il for each type of water heater specified. The only exception
is that storage water heaters and hot water storage tanks having nore than
500 gal | ons storage capacity need not neet the standard | oss requirement if
the tank surface area is insulated to R 12.5 and if a standing light is not
used. Plastic materials polyetherimde (PElI) and pol yet hersul fone (PES)
are forbidden to be used for vent piping of conbustion gases.

2.8.1 Gas- Fired Type
Gas-fired water heaters shall conformto ANSI Z721.10.1 when input is 75,000

BTU per hour or less or ANSI Z21.10.3 for heaters with input greater than
75, 000 BTU per hour.
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2.8.2 Domestic Water Service

Cold water nmeter shall be of the positive displacement type conforming to

AWM C700. Meter register may be round or straight reading type, as

provided by the local utility. Meter shall be provided with a pul se

generator, renote readout register and all necessary wiring and accessori es.
2.8.3 [Enter Appropriate Subpart Title Here] PART 3 EXECUTI ON

3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.

Pl astic pipe shall not be installed in air plenuns. Piping |ocated in
shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
where in conpliance with NFPA may be installed in accordance with PPFA-01.
The pl unbing systemshall be installed conplete with necessary fixtures,
fittings, traps, valves, and accessories. Wter and drai nage piping shal
be extended 5 feet outside the building, unless otherwise indicated. A
gate valve and drain shall be installed on the water service |ine inside
the building approximately 6 inches above the floor from point of entry.

Pi pi ng shall be connected to the exterior service |lines or capped or
plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherwi se shown. Exterior
underground utilities shall be at |east 12 inches below the average |oca
frost depth for a mnimmof 42 inches deep or as indicated on the
drawings. |If trenches are closed or the pipes are otherw se covered before
bei ng connected to the service lines, the |location of the end of each
plunbing utility shall be marked with a stake or other acceptabl e neans.
Val ves shall be installed with control no | ower than the val ve body.

3.1.1 \Water Pipe, Fittings, and Connections
3.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The

hot -wat er and col d-wat er pi pi ng system shall be arranged and installed to
permit draining. The supply line to each item of equi pment or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance without interfering with
operation of other equipnent or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Damage to building, piping, wiring, or

equi prrent as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation.

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chemcals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pment shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prent .
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3.1.1. 4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui l di ng shall not be weakened. Aboveground piping shall run parallel with
the lines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
other work and other services to permt not |less than 1/2 inch between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenments so as to
transmt sound to the structure or to prevent flexible novement of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific accepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 4
inches and snmaller will be permitted, provided a pipe bender is used and

wi de sweep bends are forned. The center-line radius of bends shall be not

| ess than six dianmeters of the pipe. Bent pipe show ng kinks, winkles,
flattening, or other nmalformations will not be acceptable.

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 3/4 inch hose bibb with renewabl e
seat and gate val ve ahead of hose bibb. At other low points, 3/4 inch
brass plugs or caps shall be provided. Disconnection of the supply piping
at the fixture is an acceptable drain

3.1.1.6 Expansi on and Contraction of Piping

Al l onance shall be nade throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.,
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be made with anple swing or offset to avoid
undue strain on fittings or short pipe |lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the line so that piping will spring enough to allow for expansion wi thout
straining. |f mechanical grooved pipe coupling systens are provided, the
devi ation from design requirenents for expansion and contraction may be
al  owed pendi ng approval of Contracting Oficer.

3.1.1.7 Thrust Restraint

Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore,
either vertically or horizontally, in waterlines 4 inches in dianmeter or

| arger shall be provided with thrust bl ocks, where indicated, to prevent
nmoverent. Thrust bl ocking shall be concrete of a m x not |eaner than: 1
cement, 2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess
than 2000 psi after 28 days. Blocking shall be placed between solid ground
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and the fitting to be anchored. Unless otherw se indicated or directed,
the base and thrust bearing sides of the thrust block shall be poured

agai nst undi sturbed earth. The side of the thrust block not subject to
thrust shall be poured against forns. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and cl anps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.1.8 Conmer ci al - Type Water Hamer Arresters

Conmer ci al -type water hammer arresters shall be provided on hot- and

col d-water supplies and shall be |ocated as generally indicated, with
preci se location and sizing to be in accordance with PDI WH 201. Water
hamrer arresters, where conceal ed, shall be accessible by means of access
doors or renovabl e panels. Conmercial -type water hammer arresters shal
conformto PDI WH 201. \Vertical capped pipe colums will not be permtted.

3.1.2 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permtted. Joints shall be
made up with fittings of conpatible material and nade for the specific

pur pose i nt ended.

3.1.2.1 Thr eaded

Threaded joints shall have Anerican Standard taper pipe threads conform ng
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
with an approved graphite compound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

3.1.2.2 Mechani cal Coupl i ngs

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove di nensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcronmeter. Goove w dth and

di mensi on of groove fromend of the pipe shall be nmeasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tolerances. G ooved joints shall not be used in conceal ed

| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.

3.1.2.3 Uni ons and Fl anges

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
and smal l er; flanges shall be used on pipe sizes 3 inches and |arger.

3.1.2. 4 Grooved Mechani cal Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the same manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
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vernier or dial caliper, narrowland mcronmeter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. Goove width and di nension of groove fromend of pipe shal
be neasured and recorded for each change in grooving tool setup to verify
conpliance with coupling manufacturer's tol erances. G ooved joints shal
not be used in conceal ed | ocati ons.

3.1.2.5 Cast lron Soil, Waste and Vent Pipe

Bel | and spi got conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
recomrendat i ons.

3.1.2.6 Copper Tube and Pi pe
The tube or fittings shall not be anneal ed when maki ng connecti ons.

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
MSS SP-73, and CDA Tube Handbook with flux and are acceptable for
all pipe sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing neta
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphorus, copper-phosphorus-silver or a silver brazing
filler metal

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for piping 2 inches and smaller. Soldered joints
shall conformto ASME B31.5 and CDA Tube Handbook.

c. Copper Tube Extracted Joint. An extracted nmechanical joint may be
made in copper tube. Joint shall be produced with an appropriate

tool by drilling a pilot hole and drawi ng out the tube surface to
forma collar having a mninum height of three tines the thickness
of the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shal
be brazed in accordance with NAPHCC Pl unbi ng Code usi ng B-cup
series filler netal in accordance with MSS SP-73. Sol dered
extracted joints will not be permtted.

3.1.2.7 Pl astic Pipe
Acrylonitril e-But adi ene-Styrene (ABS) pipe shall have joints made with
sol vent cenent. PVC and CPVC pi pe shall have joints made with sol vent
cenent el astoneric, threading, (threading of Schedule 80 Pipe is allowed
only where required for disconnection and inspection; threading of Schedul e
40 Pipe is not allowed), or mated fl anged.

3.1.2.8 O her Joint Methods

3.1.3 Corrosion Protection for Buried Pipe and Fittings

3.1.3.1 Cast lron and Ductile Iron
Pressure pipe shall have protective coating, a cathodic protection system

and joint bonding. Pipe, fittings, and joints shall have a protective
coating. The protective coating shall be conpletely encasing pol yet hyl ene
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tube or sheet in accordance with AWM C105. Joints and fittings shall be
cl eaned, coated with priner, and wapped with tape. The pipe shall be

cl eaned, coated, and wapped prior to pipe tightness testing. Joints and
fittings shall be cleaned, coated, and w apped after pipe tightness
testing. Tape shall conformto AWM C203 and shall be applied with a 50
percent overlap. Prinmer shall be as recommended by the tape manufacturer.

3.1.3.2 St ee

Steel pipe, joints, and fittings shall be cleaned, coated with prinmer, and
wapped with tape. Pipe shall be cleaned, coated, and wapped prior to

pi pe tightness testing. Joints and fittings shall be cleaned, coated, and
wrapped after pipe tightness testing. Tape shall conformto AWM C203 and
shall be applied with a 50 percent overlap. Priner shall be as recomended
by the tape manufacturer.

3.1. 4 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and pernanent
| ocati on.

3.1.4.1 Sl eeve Requirenents

Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pipe passing through concrete slab on grade, except where penetrating
a nmenbrane waterproof floor. A nodular nechanical type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and seal ing of annul ar space between pipe and sleeve. The seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
the annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate
under each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assenbly shall be sized as recommended by the
manuf acturer to fit the pipe and sl eeve involved. Sleeves shall not be
installed in structural nmenbers, except where indicated or approved.

Rect angul ar and square openi ngs shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sleeves passing
through floors in wet areas such as mechani cal equi prent roons, |avatories,
ki tchens, and other plunbing fixture areas shall extend a mninmumof 4

i nches above the finished floor. Unless otherw se indicated, sleeves shal
be of a size to provide a mininumof 1/4 inch clearance between bare pipe
or insulation and inside of sleeve or between insulation and inside of

sl eeve. Sleeves in bearing walls and concrete slab on grade floors shal

be steel pipe or cast-iron pipe. Sleeves in nonbearing walls or ceilings
may be steel pipe, cast-iron pipe, galvanized sheet netal with | ock-type

| ongi tudi nal seam or plastic. Except as otherw se specified, the annul ar
space between pi pe and sl eeve, or between jacket over insulation and

sl eeve, shall be sealed as indicated with sealants conform ng to ASTM C 920
and with a prinmer, backstop material and surface preparation as specified
in Section 07900A JO NT SEALING.  The annul ar space between pi pe and

sl eeve, between bare insulation and sl eeve or between jacket over

i nsul ation and sl eeve shall not be sealed for interior walls which are not
designated as fire rated. Sleeves through bel ow-grade walls in contact
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with earth shall be recessed 1/2 inch fromwall surfaces on both sides.
Annul ar space between pi pe and sl eeve shall be filled with backing materia
and sealants in the joint between the pipe and concrete wall as specified
above. Sealant selected for the earth side of the wall shall be conpatible
wi t h danpproofi ng/ waterproofing naterials that are to be applied over the
joint sealant. Pipe sleeves in fire-rated walls shall conformto the

requi rements in Section 07840A FlI RESTOPPI NG

3.1.4.2 Fl ashi ng Requi renents

Pi pes passing through roof shall be installed through a 16 ounce copper
flashing, each within an integral skirt or flange. Flashing shall be
suitably formed, and the skirt or flange shall extend not less than 8
inches fromthe pipe and shall be set over the roof or floor menbrane in a
solid coating of bitum nous cenent. The flashing shall extend up the pipe
a mnimmof 10 inches. For cleanouts, the flashing shall be turned down
into the hub and caul ked after placing the ferrule. Pipes passing through
pitched roofs shall be flashed, using |ead or copper flashing, with an
adjustabl e integral flange of adequate size to extend not less than 8
inches fromthe pipe in all directions and | apped into the roofing to
provide a watertight seal. The annul ar space between the flashing and the
bare pipe or between the flashing and the netal -jacket-covered insulation
shal |l be sealed as indicated. Flashing for dry vents shall be turned down
into the pipe to forma waterproof joint. Pipes, up to and including 10
inches in diameter, passing through roof or floor waterproofing nmenbrane
may be installed through a cast-iron sleeve with caul king recess, anchor

| ugs, flashing-clanp device, and pressure ring with brass bolts. Flashing
shield shall be fitted into the sl eeve cl anpi ng device. Pipes passing
through wal | waterproofing nmenbrane shall be sleeved as descri bed above. A
wat er proofing clanmping flange shall be install ed.

3.1.4.3 Wat er pr oof i ng

Wat erproofing at floor-nmounted water closets shall be acconplished by
formng a flashing guard from soft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approxinmately 1-1/2 inches
to fit between the outside diameter of the drainpipe and the inside
di ameter of the cast-iron or steel pipe sleeve. The turned-down portion of
the flashing guard shall be enbedded in sealant to a depth of approxi mately
1-1/2 inches; then the sealant shall be finished off flush to floor I|eve
bet ween the flashing guard and drai npi pe. The flashing guard of sheet
copper shall extend not less than 8 inches fromthe drainpipe and shall be
| apped between the floor nmenbrane in a solid coating of bituninous cenent.
If cast-iron water closet floor flanges are used, the space between the
pi pe sl eeve and drai npi pe shall be sealed with sealant and the flashing
guard shall be upturned approximately 1-1/2 inches to fit the outside
di aneter of the drainpipe and the inside dianmeter of the water closet floor
flange. The upturned portion of the sheet fitted into the floor flange
shal | be seal ed.

3.1.4.4 Optional Counterfl ashi ng

Instead of turning the flashing down into a dry vent pipe, or caul ki ng and
seal i ng the annul ar space between the pipe and flashing or

net al -j acket-covered insulation and flashing, counterflashing may be
acconplished by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 6 inches in
di anet er.
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b. A tack-wel ded or banded-netal rain shield around the pipe.
3.1.4.5 Pi pe Penetrations of Slab on G ade Floors

Where pipes, fixture drains, floor drains, cleanouts or sinilar itens
penetrate slab on grade floors, except at penetrations of floors with

wat er pr oof i ng nmenbrane as specified in paragraphs Fl ashi ng Requirenents and
Wat erproofing, a groove 1/4 to 1/2 inch wide by 1/4 to 3/8 inch deep
shal |l be formed around the pipe, fitting or drain. The groove shall be
filled with a sealant as specified in Section 07900A JO NT SEALI NG

3.1.5 Fire Sea

VWere pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal | s or floors above grade, a fire seal shall be provided as specified in
Secti on 07840A Fl RESTOPPI NG

3.1.6 Supports
3.1.6.1 Cenera

Hangers used to support piping 2 inches and |larger shall be fabricated to
permt adequate adjustnent after erection while still supporting the | oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novement, and to prevent buckli ng,

swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of multiple pipe runs on a common base nmenber, a clip or clanp
shal | be used where each pipe crosses the base support nenber. Spaci ng of
the base support menbers shall not exceed the hanger and support spacing
required for an individual pipe in the multiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.6.2 Pi pe Hangers, Inserts, and Supports

Installati on of pipe hangers, inserts and supports shall conformto MS
SP-58 and MsSS SP-69, except as nodified herein.

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insulated pipe.

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manuf acturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

e. Type 20 attachnments used on angl es and channel s shall be furnished
wi th an added mal | eabl e-i ron heel plate or adapter

f. Type 24 may be used only on trapeze hanger systens or on
fabricated franes.
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Type 39 saddl es shall be used on insulated pipe 4 inches and
| arger when the tenperature of the mediumis 60 degrees F or
hi gher. Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall
(1) Be used on insulated pipe |less than 4 inches.

(2) Be used on insulated pipe 4 inches and |arger when the
tenperature of the nediumis 60 degrees F or |ess.

(3) Have a high density insert for all pipe sizes. High density
inserts shall have a density of 8 pcf or greater

Hori zontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.
Qperating tenperatures in deternining hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F for PVC and 180 degrees F for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 15 feet nor nore
than 8 feet fromend of risers, and at vent terninations.
Vertical pipe risers shall include allowances for expansion and
contraction.

Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the followi ng may be used:

(1) On pipe 4 inches and |arger when the tenperature of the
mediumis 60 degrees F or higher, a Type 39 saddle, welded to the
pipe, may freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and larger carrying nmediumless that 60
degrees F a Type 40 shield, attached to the pipe or insulation
may freely rest on a steel plate.

Pi pe hangers on horizontal insulated pipe shall be the size of the
out side diameter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,

wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at least 4
i nches or by an anpunt adequate for the insulation, whichever is
greater.
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n. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contraction

1.7 Vel ded Installation

Pl unmbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi ping shall be nmade with welding fittings only; mtering or notching pipe
to formel bows and tees or other simlar type construction will not be
permtted. Branch connection nay be nmade with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenment of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignment, heat treatnment, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs made to the weld, or the weld joints shall be entirely
renmoved and rewel ded. After filler netal has been renoved fromits
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. El ectrodes that
have been wetted or that have |ost any of their coating shall not be used.

.1.8 Pi pe C eanouts

Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw pl ug
shal |l be caul ked into the hub of the fitting and shall be flush with the
floor. dCeanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw pl ugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sane size as the pipe up to and including 4 inches. C eanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to building
stormdrain where interior downspouts are indicated, and on each buil ding
drain outside the building. Ceanout tee branches may be onmitted on stacks
in single story buildings with slab-on-grade construction or where | ess
than 18 inches of crawl space is provided under the floor. C eanouts on
pi pe concealed in partitions shall be provided with chrom um pl ated bronze,
ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs with
securing screw. Sguare access covers may be provided with matching franes,
anchoring lugs and cover screws. Ceanouts in finished walls shall have
access covers and franmes installed flush with the finished wall. d eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrone-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frane and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Were
cleanouts are provided with adjustable heads, the heads shall be cast iron.

.2  WATER HEATERS AND HOT WATER STORAGE TANKS

.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator cones in contact with the hottest water in the heater. Wenever
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possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -wat er outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nount ed above and within 6 inches above the top of the tank or water

heat er.

3.2.2 Install ati on of Gas-Fired Water Heater

Installation shall conformto NFPA 54 for gas fired and NFPA 31 for oi
fired. Storage water heaters that are not equipped with integral heat
traps and having vertical pipe risers shall be installed with heat traps
directly on both the inlet and outlet. GCirculating systens need not have
heat traps installed. An acceptable heat trap nay be a piping arrangenent
such as el bows connected so that the inlet and outlet piping nake
vertically upward runs of not less than 24 inches just before turning
downward or directly horizontal into the water heater's inlet and outl et
fittings. Comrercially available heat traps, specifically designed by the
manuf acturer for the purpose of effectively restricting the natura
tendency of hot water to rise through vertical inlet and outlet piping
during standby periods may al so be approved.

3.2.3 Heat Traps

Piping to and from each water heater and hot water storage tank shall be
routed horizontally and downward a m nimum of 2 feet before turning in an
upward direction.

3.2.4 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or flanges.

3.3 FI XTURES AND FI XTURE TRI MM NGS

Pol i shed chronmi um pl at ed pi pe, valves, and fittings shall be provided where
exposed to view. Angle stops, straight stops, stops integral with the
faucets, or conceal ed type of |ock-shield, and | oose-key pattern stops for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. Were connections between copper tubing and
faucets are nmade by rubber conpression fittings, a beading tool shall be
used to nechanically deformthe tubing above the conpression fitting.
Exposed traps and supply pipes for fixtures and equi prent shall be
connected to the rough piping systens at the wall, unless otherw se
specified under the item Floor and wall escutcheons shall be as
specified. Drain lines and hot water lines of fixtures for handi capped
personnel shall be insulated and do not require polished chronme finish.

Pl unmbi ng fixtures and accessories shall be installed within the space shown.

3.3.1 Fi xture Connecti ons

Where space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connections between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting conmpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to make a first-class joint with the closet-setting
conmpound or gasket and fixture used.
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3.2 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nounted with rim 31 inches above finished floor.
Wal | - hung drinking fountains and water coolers shall be installed with rim
42 inches above floor. Wall-hung service sinks shall be nmounted with rim
28 inches above the floor. Installation of fixtures for use by the
physi cal Iy handi capped shall be in accordance with CABO Al117.1

.3.3 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
mounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to |ocate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-nounted chair carrier to the floor slab.

.3.3.1 Support for Concrete-Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the concrete wall using through bolts and a back-up plate.

.3.3.2 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangular steel tube upright. Wall plates, in |lieu of

fl oor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese studs.

.3.4 Backf | ow Preventi on Devi ces

Pl unmbi ng fixtures, equi pment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backflow preventers shall be installed where indicated and in
accordance with I CC Pl unbing Code at all other l|ocations necessary to
preclude a cross-connect or interconnect between a potable water supply and

any nonpot abl e substance. In addition backfl ow preventers shall be
installed at all |ocations where the potable water outlet is below the
flood | evel of the equi pnent, or where the potable water outlet will be

| ocated bel ow the | evel of the nonpotable substance. Backflow preventers

shall be located so that no part of the device will be subnerged. Backfl ow

preventers shall be of sufficient size to allow unrestricted flow of water

to the equi pment, and preclude the backfl ow of any nonpotabl e substance

into the potable water system Bypass piping shall not be provided around

backfl ow preventers. Access shall be provided for naintenance and testing.
Each device shall be a standard commercial unit.

.3.5 Access Panel s

Access panel s shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section

SECTI ON 15400A Page 33

Am 0002



LI VE ORDNANCE LQADI NG AREA (LOLA), ELLSWORTH AFB, SD EL48

05500A M SCELLANEQUS METAL.
3.3.6 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic conformng to ASTM D 3311. Traps for acid-resisting
waste shall be of the sane material as the pipe.

3.4 WATER METER REMOTE READOUT REG STER

The renote readout register shall be nmounted at the location indicated or
as directed by the Contracting Oficer.

3.5 | DENTI FI CATI ON SYSTEMS
3.5.1 I dentification Tags

Identification tags made of brass, engraved |ami nated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 1-3/8 inch mninumdianeter, and marki ng shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AW5 copper wire, chrome-plated beaded
chain, or plastic straps designed for that purpose.

3.5.2 Pi pe Col or Code Marki ng

Col or code narking of piping shall be as specified in Section 09900
PAI NTI NG GENERAL.

3.5.3 Col or Codi ng Schene for Locating Hidden Utility Components

Schene shall be provided in buildings having suspended grid ceilings. The
col or coding schene shall identify points of access for naintenance and
operation of operable conponents which are not visible fromthe finished
space and installed in the space directly above the suspended grid ceiling.
The operabl e conponents shall include val ves, danpers, sw tches, |inkages
and thernostats. The col or coding schene shall consist of a color code
board and col ored netal disks. Each colored nmetal disk shall be
approximately 3/8 inch in dianeter and secured to renovable ceiling panels
with fasteners. The fasteners shall be inserted into the ceiling panels so

that the fasteners will be concealed fromview. The fasteners shall be
manual |y renpovabl e without tools and shall not separate fromthe ceiling
panel s when panels are dropped fromceiling height. Installation of

colored netal disks shall follow conpletion of the finished surface on

whi ch the disks are to be fastened. The col or code board shall have the
approxi mate di mensions of 3 foot width, 30 inches height, and 1/2 inch
thi ckness. The board shall be made of wood fiberboard and framed under
glass or 1/16 inch transparent plastic cover. Unless otherw se directed,
the col or code synbols shall be approximately 3/4 inch in dianeter and the
related lettering in 1/2 inch high capital letters. The color code board
shall be mounted and | ocated in the nmechanical or equi pment room The
col or code systemshall be as directed by the Contracting Oficer.

3.6 ESCUTCHEONS
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Escut cheons shall be provided at finished surfaces where bare or insulated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

3.7 PAI NTI NG
Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAI NTI NG
CGENERAL.

3.8 TESTS, FLUSH NG AND DI SI NFECTI ON

3.8.1 Pl unmbi ng System

The followi ng tests shall be perforned on the plunbing systemin accordance
with | CC Pl unmbi ng Code.

a. Drainage and Vent Systens Tests.
b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.8.1.1 Test of Backflow Prevention Assenblies

Backf | ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backfl ow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of

Sout hern California' s Foundati on of Cross Connection Control and Hydraulic
Research or the American Water Works Association Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a mni num
the follow ng:

Data on Devi ce Data on Testing Firm

Type of Assenbly Nare

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
Gauges

If the unit fails to neet specified requirenments, the unit shall be
repai red and retested.

3.8.2 Def ective Wrk

I f inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. Caul king of
screwed joints or holes will not be acceptable.

3.8.3 Syst em Fl ushi ng
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3.8.3.1 During Fl ushing

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. Sufficient water shall be used to produce a
water velocity that is capable of entraining and renmoving debris in all
portions of the piping system This requires sinmultaneous operation of al
fixtures on a common branch or main in order to produce a flushing velocity
of approximately 4 fps through all portions of the piping system 1In the
event that this is inpossible due to size of system the Contracting
Oficer (or the designated representative) shall specify the nunber of
fixtures to be operated during flushing. Contractor shall provide adequate
personnel to nonitor the flushing operation and to ensure that drain |ines
are unobstructed in order to prevent flooding of the facility. Contractor
shal | be responsible for any flood damage resulting from flushing of the
system Flushing shall be continued until entrained dirt and other foreign
mat eri al s have been renoved and until discharge water shows no

di scol orati on.

3.8.3.2 After Flushing

System shall be drained at |ow points. Strainer screens shall be renoved,
cl eaned, and replaced. After flushing and cleaning, systens shall be
prepared for testing by immediately filling water piping with clean, fresh
potabl e water. Any stoppage, discoloration, or other damage to the finish,
furnishings, or parts of the building due to the Contractor's failure to
properly clean the piping systemshall be repaired by the Contractor. When
the system flushing is conplete, the hot-water systemshall be adjusted for
uniformecirculation. Flushing devices and automatic control systens shal
be adjusted for proper operation. Al faucets and drinking water
fountains, to include any device considered as an end point device by NSF 61
Section 9, shall be flushed a m ni mum of 0.25 gallons per 24 hour period,
ten tinmes over a 14 day peri od.

3.8.4 Qper ational Test

Upon conpletion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunbing systemto operating tests to
demonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renpote and the highest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and discharge pressures.

f. Tenperature of each donestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water

h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system
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i ncluding punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet.
Each indicating instrunent shall be read at 1/2 hour intervals.
The report of the test shall be submitted in quadruplicate. The
Contractor shall furnish instruments, equipnent, and personne
required for the tests; the Government will furnish the necessary
water and electricity.

3.8.5 Di si nfection

After operational tests are conplete, the entire donmestic hot- and
cold-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Wter
chlorination procedure shall be in accordance with AWM MO0. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |least 50 parts per mllion (ppm). A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to ensure that the proper level is
mai ntai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a mni mumof 24 hours.
Each valve in the system being disinfected shall be opened and cl osed
several times during the contact period to ensure its proper disinfection.
Fol | owi ng the 24-hour period, no |l ess than 25 ppm chl orine residual shal
remain in the system Water tanks shall be disinfected by the addition of
chlorine directly to the filling water. Following a 6 hour period, no | ess
than 50 ppmchlorine residual shall remain in the tank. |[If after the 24
hour and 6 hour hol di ng periods, the residual solution contains |ess than
25 ppm and 50 ppm chlorine respectively, flush the piping and tank with

pot abl e water, and repeat the above procedures until the required residua
chlorine levels are satisfied. The systemincluding the tanks shall then
be flushed with clean water until the residual chlorine level is reduced to
| ess than one part per mllion. During the flushing period each val ve and
faucet shall be opened and cl osed several times. Sanples of water in

di sinfected containers shall be obtained fromseveral |ocations selected by
the Contracting Officer. The sanples of water shall be tested for tota
coliformorganisnms (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM EWVN The testing nethod used shal
be either the multiple-tube fernmentation technique or the nenbrane-filter
technique. Disinfection shall be repeated until tests indicate the absence
of coliformorganisns (zero mean coliformdensity per 100 milliliters) in
the sanples for at least 2 full days. The systemw ||l not be accepted
until satisfactory bacteriological results have been obtai ned.

3.8.6 Fl ushi ng of Potable Water System

As an option to the system flushing specified above, the potable water
system system shall be flushed and conditioned until the residual |evel of
lead is less than that specified by the base industrial hygienist. The

wat er supply to the building shall be tested separately to ensure that any
| ead contam nation found during potable water systemtesting is due to work
bei ng perforned inside the building.

3.9 PLUMBI NG FI XTURE SCHEDULE
P-1 WATER CLOSET:
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Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M floor mnounted.
Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.
Seat - | APMO Z124.5, Type A, black plastic, elongated, open front.

Fl ushomet er Val ve - ASSE 1037, | arge di aphragmtype wi th non-hol d- open
feature, backcheck angle control stop, and vacuum breaker. M ni num upper
chanber inside dianeter of not |less than 2-5/8 inches at the point where
the di aphragmis seal ed between the upper and | ower chanbers. The maxi nrum
wat er use shall be 1.6 gallons per flush.

P-2 WATER CLOSET HANDI CAPPED:

Hei ght of top rimof bow shall be in accordance with CABO Al17.1; other
features are the sanme as P-1.

P-3 URI NAL:

wal |l hanging, with integral trap and extended shields, ASME All2.19.2M
washout. Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The nmaxi num
wat er use shall be 1 gallon per flush.

P-4 URI NAL HANDI CAPPED

Hei ght of top rimof bow shall be in accordance with CABO Al17.1; other
features are the sane as P-3.

P-5 LAVATORY:

Manuf acturer's standard sink depth, vitreous china ASME Al12.19.2M | edge
back.

Faucet - Faucets shall neet the requirenents of NSF 61, Section 9. Faucets
shal |l be single control, mxing type. Faucets shall have repl aceabl e seats
and washers. Flow shall be linmted to 0.25 gallon per cycle at a flow ng
wat er pressure of 80 psi if a netering device or fitting is used that
limts the period of water discharge such as a foot switch or fixture
occupancy sensor. |If a netering device is not used, the flow shall be
l[imted to 2.5 gpmat a flowi ng pressure of 80 psi.

Handl es - Lever type. Cast, forned, or drop forged copper all oy.

Drain - Pop-up drain shall include stopper, lift rods, jamnut, washer, and
tail piece.

P-6 WHEELCHAI R LAVATORY:

Vi treous china, ASME Al12.19.2M wheelchair lavatory with wist or el bow
controls 20 inches wide x 27 inches deep with gooseneck spout. Flow shall
be limted to 0.25 gallon per cycle at a flow ng water pressure of 80 psi
if a metering device or fitting is used that limts the period of water

di scharge such as foot switch or fixture occupancy sensor. |f a netering
device is not used, the flow shall be Ilimted to 2.5 gpmat a flow ng
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wat er pressure of 80 psi.
Drain - Strainer shall be copper alloy or stainless steel.
P-7 KITCHEN SI NK

Ledge back with holes for faucet and spout single bowl 24 x 21 inches
stainl ess steel ASME Al12.19. 3M

Faucet and Spout - Faucets shall neet the requirenents of NSF 61, Section
9. Cast or wought copper alloy. Aerator shall have internal threads.
Flow shall be limted to 0.25 gallon per cycle at a flowi ng water pressure
of 80 psi if a netering device or fitting is used that linmts the period
of water discharge such as a foot switch or fixture occupancy sensor. |If a
nmetering device is not used, the flow shall be limted to 2.5 gpmat a
flowi ng water pressure of 80 psi.

Handl e - Stainless steel. Single |ever type.
Drain Assenbly - Plug, cup strainer, or stainless steel.
P-8 SERVICE S| NK

Enamel ed cast iron ASME Al112.19.1M copper alloy or stainless steel ASME
Al12.19.3Mtrap standard 24 inches wide x 20 inches deep, splashback 9
i nches hi gh.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi th backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be |ever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jam nuts, washers,
couplings, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, mninum 3 inch dianeter.
P-9 MOP S| NK
Corner, floor mounted 28 inches square, 6-3/4 inches deep.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi th backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal I have internal threads.

Trap - Cast iron, mninum 3 inch dianeter.
3.10 POSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wring
and control diagrans showing the conplete |ayout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive nai ntenance procedures, nethods of checking the
system for nornal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans and posted beside the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.
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3.11 PERFORVANCE OF WATER HEATI NG EQUI PMENT
Standard rating condition terns are as foll ows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 70 degrees F delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snoke = o
(trace is pernitted).

SL = Standby loss in Wsqg. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area.
V = Storage volune in liters
3.11. 1 Storage Water Heaters

3.11.1.1 Gas

a. Storage capacity of 100 gallons or less, and input rating of
75,000 Btu/h or less: mininmmEF shall be 0.62-0.0019V per 10 CFR
430.

b. Storage capacity of nore than 100 gallons - or input rating nore
than 75,000 Btu/h: Et shall be 77 percent; naxi mum SL shall be
1.3+38/V, per ANSI Z21.10.3.
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3.12 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI Pl NG SYSTEMS

1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpressi on gaskets

2 Cast iron soil pipe and fittings hubl ess, X X X
Cl SPI 301 and
ASTM A 888

3 Cast iron drainage fittings, threaded, X X X
ASME B16. 12 for use with
[tem 10

4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item 10

5 & ooved pipe couplings, ferrous and X X X X
non-ferrous pipe ASTM A 536
and ASTM A 47/ A 47M

6 Ductile iron grooved joint fittings X X X X
for ferrous pipe ASTM A 536
and ASTM A 47/ A 47M for use with
Item 5

7 Bronze sand casting grooved joint X X X X
pressure fittings for non-ferrous pipe
ASTM B 584, for use with Item5

8 Wought copper grooved joint pressure X X
pressure fittings for non-ferrous pipe
ASTM B 75 C12200,
ASTM B 152, ASTM B 152M C11000,
ASME B16. 22
ASME B16.22 for use with Item5

9 Malleable-iron threaded fittings, X X
gal vani zed ASME B16. 3
for use with Item 10

10 Steel pipe, seam ess gal vani zed, X X X
ASTM A 53/ A 53M Type S, Grade B

11 Seanl ess red brass pipe, ASTM B 43 X X
12 Bronzed flanged fittings, X X

ASME B16. 24 for use
with Itens 11 and 14
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

13 Cast copper alloy sol der joint X X
pressure fittings, ASME B16. 18
for use with Item 14

14 Seanl ess copper pipe, ASTM B 42 X

15 Cast bronze threaded fittings, X X
ASME B16. 15

16 Copper drai nage tube, (DW), X* X X* X X
ASTM B 306

17 Wought copper and wrought X X X X X
al | oy sol der-joint drainage
fittings. ASME B16. 29

18 Cast copper alloy sol der joint X X X X X
drai nage fittings, DW,
ASME B16. 23

19 Acrylonitrile-Butadiene-Styrene (ABS) X X X X X X
pl astic drain, waste, and vent pipe
and fittings ASTM D 2661,
ASTM F 628

20 Polyvinyl Chloride plastic drain, X X X X X X
wast e and vent pipe and fittings,
ASTM D 2665,
ASTM F 891, (Sch 40)
ASTM F 1760

21 Process glass pipe and fittings, X
ASTM C 1053

22 High-silicon content cast iron pipe X X X
and fittings (hub and spigot, and mechanical joint),
ASTM A 518/ A 518M

23 Pol ypropyl ene (PP) waste pipe and X
fittings, ASTM D 4101

24 Fil ament-wound rei nforced thernosetting X
resin (RTRP) pipe, ASTM D 2996

SERVI CE:

A - Underground Building Soil, Waste and Storm Drain
B - Aboveground Soil, Waste, Drain In Buildings

C - Under ground Vent

D - Aboveground Vent
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

E - Interior Rainwater Conductors Aboveground
F - Corrosive Waste And Vent Above And Bel owgr ound
* - Hard Tenper
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

1 Malleable-iron threaded fittings, X X
a. @alvanized, ASME B16.3
for use with Item 4a
b. Same as "a" but not gal vani zed X
for use with Item 4b

2 Gooved pipe couplings, ferrous pipe X X X
ASTM A 536 and
ASTM A 47/ A 47TM non-ferrous
pi pe, ASTM A 536
and ASTM A 47/ A 47M

3 Ductile iron grooved joint fittings X X X
for ferrous pipe ASTM A 536
and ASTM A 47/ A 47M for use
with [tem?2

4 Steel pipe: X X
a. Seanl ess, gal vani zed,
ASTM A 53/ A 53M Type S, Grade B

b. Seanl ess, bl ack, X
ASTM A 53/ A 53M
Type S, Grade B

5 Seam ess red brass pipe, X X X
ASTM B 43

6 Bronze flanged fittings, X X X
ASME B16. 24
for use with Items 5 and 7

7 Seam ess copper pipe, X X X
ASTM B 42

8 Seam ess copper water tube, Xx* Xx* Xx* Xx *
ASTM B 88, ASTM B 88M

9 Cast bronze threaded fittings, X X X
ASME B16. 15 for use
with Itens 5 and 7

10 Wought copper and bronze sol der-j oi nt X X X
pressure fittings,
ASME B16. 22 for
use with Items 5 and 7

11 Cast copper alloy sol der-joint X X X X
pressure fittings,
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS
SERVI CE
IltemNo. Pipe and Fitting Materials A B C D
ASME B16. 18
for use with Items 8 and 9
12 Bronze and sand castings grooved X X X
joint pressure fittings for non-
ferrous pipe ASTM B 584,
for use with Item?2
13 Polyethylene (PE) plastic pipe, X X
Schedul es 40 and 80, based on
out si de di aneter
ASTM D 2447
14 Polyethylene (PE) plastic pipe X X
(SDR-PR), based on controll ed
out si de di aneter,
ASTM D 3035
15 Polyethylene (PE) plastic pipe X X
(SIDR-PR), based on controlled
i nsi de dianeter,
ASTM D 2239
16 Butt fusion polyethylene (PE) plastic X X
pipe fittings, ASTM D 3261
for use with Itens 14, 15, and 16
17 Socket-type polyethylene fittings X X
for outside dianmeter-controlled
pol yet hyl ene pi pe,
ASTM D 2683
for use with Item 15
18 Polyethylene (PE) plastic tubing, X X
ASTM D 2737
19 Chlorinated polyvinyl chloride X X

(CPVQ) plastic hot and cold
wat er distribution system
ASTM D 2846/ D 2846M

20 Chlorinated polyvinyl chloride X X
(CPVQ) plastic pipe, Schedule 40
and 80, ASTM F 441/ F 441M

21 Chlorinated polyvinyl chloride X X
(CPVC) plastic pipe (SDR-PR)
ASTM F 442/ F 442M

22 Threaded chlorinated pol yvinyl chloride X X
(chloride CPVC) plastic pipe fittings,
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

Schedul e 80, ASTM F 437,
for use with Itens 20, and 21

23 Socket-type chlorinated pol yvinyl X X
chloride (CPVC) plastic pipe
fittings, Schedul e 40,
ASTM F 438 for use
with Itens 20, 21, and 22

24 Socket-type chlorinated pol yvinyl X X
chloride (CPVC) plastic pipe fittings
Schedul e 80, ASTM F 439
for use with Items 20, 21, and 22

25 Polyvinyl chloride (PVC plastic pipe, X
Schedul es 40, 80, and 120,
ASTM D 1785

26 Pol yvinyl chloride (PVC) pressure-rated X
pi pe (SDR Series),
ASTM D 2241

27 Polyvinyl chloride (PVC) plastic pipe X
fittings, Schedule 40,
ASTM D 2466

28 Socket-type polyvinyl chloride (PVC X
plastic pipe fittings, schedul e 80,
ASTM D 2467 for use with Items 26 and 27

29 Threaded pol yvinyl chloride (PVQ X
plastic pipe fittings, schedul e 80,
ASTM D 2464

30 Joints for IPS pvs pipe using solvent X
cement, ASTM D 2672

31 Filanment-wound reinforced X X
t hernosetting resin (RTRP) pipe,
ASTM D 2996

32 Steel pipeline flanges, X X
MBS SP- 44

33 Fittings: brass or bronze; X X
ASME B16. 15, and
ASME B16. 18
ASTM B 828

34 Carbon steel pipe unions, X X
socket -wel di ng and t hreaded,
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Pl PE AND FI TTI NG MATERI I\LAgLEOIQI PRESSURE PI PI NG SYSTEMS
""""""""""""""""""""""""""""""""" SERVICE
ItemNo. Pipe and Fitting Materials A B c b
CoWesSP83
35 Malleable-iron threaded pipe X
uni ons ASME B16. 39

36 N pples, pipe threaded X X
ASTM A 733

37 Crosslinked Pol yet hyl ene (PEX) X X

Pl astic Pipe ASTM F 877.

A - Cold Water Aboveground

B - Hot Water 180 degrees F Maxi mum Abovegr ound

C - Conpressed Air Lubricated

D - Cold Water Service Bel owground

I ndicated types are mninumwall thicknesses.

** . Type L - Hard

*** - Type K - Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors

**** - |n or under slab floors only brazed joints
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TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PMENT
A.  STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL GALLONS RATI NG TEST PROCEDURE REQUI RED
PERFORMANCE
Gas 100 max. 75,000 Btu/h 10 CFR 430 EF = 0.62-0.0019V
max. mi ni mum
Gas 100 mn. OR 75,000 Btu/h  ANSI Z21.10.3 ET = 77 percent;
SL = 1.3+38/V nmax.
TERVS
EF = Energy factor, overall efficiency.
ET = Thermal efficiency with 70 degrees F delta T.
EC = Conbustion efficiency, 100 percent - flue | oss when snmoke = 0
(trace is pernitted).
SL = Standby loss in Wsqg. ft. based on 80 degrees F delta T, or in

percent per hour based on nom nal 90 degrees F delta T.
HL = Heat | oss of tank surface area
= Storage volune in gallons

-- End of Section --
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SIZE FIRE SPRINKLER
SYSTEM PER NFPA
13 REQUIREMENTS
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REFER TO SHEET

WASTE AND VENT PIPIN HEMATI

NO SCALE

FIXTURE CONNECTION SCHEDULE
Ml DESCRIPTION FIXTURE CONNECTIONS REMARKS
cw HW  [WASTE| VENT
P-1 WATER CLOSET 25 - 100 50
P-2 HANDI-CAP_WATER CLOSET 25 --- 100 50
P-3 URINAL 20 --- 50 50
P-4 HANDI-CAP URINAL 20 --- 50 50
P-5 LAVATORY 15 15 40 40
P-6 HANDI-CAP_LAVATORY 15 15 40 40
P-7 SINK 15 15 40 40
P-8 SERVICE SINK 20 20 80 50
P-9 MOP_SINK 20 20 80 50
HB- 1 HOSE BIBB 20 - = -
WH- 1 WALL HYDRANT 20 - = -
FO-1 FLOOR DRAIN --—- | -—— | 80 50
FD-2 FLOOR DRAIN - - 50 50
[ DWH-1 DOMESTIC WATER HEATER 32 32 - --- | NATURAL GAS TYPE
A NOTE: SEE KEY NOTES ON DRAWING A4.01 FOR ADDITIONAL INFORMATION REGARDING FIXTURES.
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HDOR Engineering, Inc.

LAVATORY FIXTURE DETAIL

N.T.S.

REFER TO SHEET M2.01
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REFER TO SHEET M2.02

GATE VALVES

METER TO HAVE BOTH: DIRECT
REGISTER READ (IN GALLONS)
AND REMOTE READABLITY (VIA
PULSE INTIATOR)

METER Zﬁﬁ

PRESSURE REDUCING VALVE

NOTES:

. PROVIDE A "DRESSER-TYPE" COUPLING ON METER
ASSEMBLY INSTALLATIONS IN VAULTS TO ALLOW FOR EASY
REMOVAL OF FLANGED COMPONENTS.

2. METERING ASSEMBLY TO BE PROPERLY INSTALLED

AND ADEQUATELY SUPPORTED TO ALLOW FOR EASY
MAINTENANCE, REPAIR AND REPLACEMENT.

WATER METER CONFIGURATION

LESS THAN 2" (5Imm) - DISK OR DISPLACEMENT TYPE

N.T.S.
ELLSWORTH AFB vere
LOLA 1/27/02
AMENTMENT NO. 2 Sheet
HDOR Engineering, Inc.
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UNOCCUPIED
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MANUAL CONTROL : HAND SWITCH HS-7 (OCCUPIED/UNOCCUPIED) IN THE
"OCCUPIED" POSITION, EXHAUST FAN EF-7 SHALL RUN CONTINUOUS.
HAND SWITCH IN THE "UNOCCUPIED POSITION, EF-7 SHALL BE STOPPED.

EXHAUST FAN EF-7 LADDER DIAGRAM

REFER TO SHEET M6 .01

ELLSWORTH AFB

LOLA 1/27/02
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OCCUPIED MODE:OCCUPIED MODE IS SET IN THE PROGRAMMABLE THERMOSTAT

T-F-1/2. IN THE OCCUPIED MODE BOTH THE FAN IN F-1 AND THE FAN IN

F-2 ARE INTERLOCKED TO RUN TOGETHER AND RUN WHEN BURNERS

FIRING AND/OR ACCU-1 RUNNING. HEATING STAGE 1 AND 2 ARE STAGED ZCX
ON BY THE THERMOSTAT TO MAINTAIN ROOM OCCUPIED SET POINT 20°C.

THERMOSTAT HAS AN AUTOMATIC CHANGE OVER TO COOLING CYCLES

STAGE 1 (ACCU-1) COOLING TO MAINTAIN ROOM OCCUPIED SET POINT

25.5°C. MOTOR OPERATED DAMPER MOD-3 SHALL BE FULL OPEN WHEN

FANS IN FURNACE F-1 AND F-2 ARE RUNNING. MOD-3 TO BE IN MINIMUM

POSITION WHEN FANS IN FURNACE F-1 AND F-2 CYCLE OFF.

UNOCCUPIED MODE :UNOCCUPIED MODE IS SET IN THE PROGRAMMABLE

THERMOSTAT. T-04-01. IN THE UNOCCUPIED MODE BOTH THE FAN IN F-1 AND THE FAN
IN F-2 ARE I[NTERLOCKED TO RUN TOGETHER AND CYCLE WITH A CALL FOR HEATING

OR A CALL FOR COOLING. HEATING STAGE 1 AND 2 ARE STAGED ON BY THE THERMOSTAT
TO MAINTAIN ROOM UNOCCUPIED SET POINT 18°C. THERMOSTAT HAS AN AUTOMATIC
CHANGE OVER TO COOLING AND CYCLES STAGE 1 (ACCU-1) COOLING TO MAINTAIN

ROOM UNOCCUPIED SET POINT 27°C. MOTOR OPERATED DAMPER MOD-3 SHALL BE

FULL OPEN WHEN FANS IN FURNACE F-1 AND F-2 ARE RUNNING. MOD-3 TO BE IN
MINIMUM POSITION WHEN FANS IN FURNACE F-1 AND F-2 CYCLE OFF.

SMOKE DETECTOR SHALL DISABLE UNIT.

REFER TO SHEET M7 .01

ELLSWORTH AFB

LOLA 1/27/02

AMENTMENT NO. 2 Sheet
HDOR Engineering, Inc.
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GENERAL NOTES:

1. TAP EXISTING TAXIWAY LIGHTING
CIRCUIT AT FIXTURE 209 AND EXTEND
TO NEW SEM[-FLUSH LIGHT FIXTURES
210A THROUGH 210L.

CROUSE-HINDS TYPE TOLF LIGHT

FIXTURE WITH FAA L-867. CLASS 1 BASE.
SEE INSTALLATION DETAIL ON SHEET ED.O1
AND SPECIFICATION SECTION 16526A.

3. REMOVE EXI[STING TAXIWAY LIGHTING
FIXTURE 210 AND ASSOCATED UNDERGROUND
CONDUCTORS AND CONDUIT TO FIXTURE 209
AND TO FIXTURE 211.

4. 3#2, 1#8 OND. 1'7" (38.1mm) C.

5. TAP EXISTING TAXIWAY LIGHTING CIRCUIT AT
FIXTURE 270 AND EXTEND TO NEW SEMI[- FLUSH
LIGHT FIXTURES 271A THROUGH 271J.

6. REMOVE EXISTING TAXINAY LIGHTING
FIXTURE 271 AND ASSOCIATED UNDERGROUND
CONDUCTORS AND CONDUIT TO FIXTURE 270
AND TO FIXTURE 272.

NS

REFER TO SI EL.O1
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