1. CONTRACT ID CODE PAGE OF PAGES
AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

N/A 1| 45

2. AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO. (If applicable)
0002 AUG 12, 2003 N/A SPEC. NO. 1312
6. ISSUED BY CODE 7. ADMINISTERED BY (If other than Item 6) CODE‘
DEPARTMENT OF THE ARMY DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO US ARMY CORPS OF ENGINEERS,LOS ANGELES DISTRICT
SACRAMENTO, CALIFORNIA 95814-2922 P.0. BOX 532711
LOS ANGELES, CALIFORNIA 90053-2325

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State and ZIP Code) (V') | 9A. AMENDMENT OF SOLICITATION NO.

¢ DACAO09-03-B-0009

9B. DATED (SEE ITEM 11)
N/A

10A. MODIFICATION OF CONTRACTS/ORDER
NO.

N/A

10B. DATED (SEE ITEM 13)
CODE |FACILITY CODE N/A

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

. The above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offers is extended, D is not ex-
tended.

Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing Items 8 and 15, and returning ——  copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDG-
MENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT

IN REJECTION OF YOUR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or
letter, provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)
N/A NOTE: ITEM 13 BELOW IS N/A.

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(v ) |A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CON-
— TRACT ORDER NO. IN ITEM 10A. N/A

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D. OTHER (Specify type of modification and authority)

N/A

E. IMPORTANT: Contractor D is not, D is required to sign this document and return____ copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)
UAV Training Facility
Ft. Huachuca, AZ

NOTE: The Bid Opening is hereby extended to : 28 AUGUST 2003.
2 Encl
1. Revised Pages: Attachment No. 5, Section 02532, Section 11311, Section 11312, 13851-8, 13851-18, 16375-20, 16375-21,

16375-214, 16415-25
2. Revised Drawings: See Attachment No. 5 Drawing List ( 23 Drawings Revised )

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force
and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED | 16B. UNITED STATES OF AMERICA 16C. DATE SIGNED
BY
(Signature of person authorized to sign) (Signature of Contracting Officer)
STANDARD FORM 30 (REV. 10-83)
NSN 7540-01-152-8070 30-105-02 ; USAPPC V2.00
PREVIOUS EDITION UNUSABLE Prescribed by GSA

FAR (48 CFF%/) 53.243
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SECTI ON 02532A

FORCE MAI NS AND | NVERTED S| PHONS; SEVER

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.
AMERI CAN PETROLEUM | NSTI TUTE (API)
APl Spec 6D (1994; Supple 1 Jun 1996; Supple 2 Dec
1997) Pipeline Valves (Gate, Plug, Ball,
and Check Val ves)

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

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons
ASTM C 478M (1997) Precast Reinforced Concrete Manhol e

Sections (Metric)

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 2122 (1998) Determ ning D nensi ons of
Ther nopl astic Pipe and Fittings

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

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVQ
Pl astic Pipe 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 mopl astic Pressure Piping

ASTM D 3035 (1995) Pol yethyl ene (PE) Plastic Pipe

02532a - 3 Encl. 1 to Anend. 0002
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(DR-PR) Based on Controlled Qutside

Di anet er

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastonmeric Seals

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM D 3350 (1998a) Pol yet hyl ene Pl astics Pipe and

Fittings Materials

ASTM D 4101 (1999) Propylene Plastic Injection and
Extrusion Materials

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

ASME | NTERNATI ONAL ( ASMVE)

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

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

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 QO 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 with
Ductile-Iron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or Ot her Liquids

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

AWM C210 (1997) Liquid-Epoxy Coating Systens for
the Interior and Exterior of Steel Water
Pi pel i nes

AWM C500 (1993; C500a) Metal -Seated Gate Val ves for

Wat er Supply Service
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AWM C508 (1993; C508a) Swi ng- Check Val ves for
Wat erworks Service, 2 In. (50 nm) Through
24 In. (600 m) NPS

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

AWM C900 (1997; C900a) Polyvinyl Chloride (PVC

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

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

Dl PRA TRD (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-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

1.2 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-06 Test Reports
Hydrostatic Tests; G
Copi es of test results.

1.3 DELI VERY AND STORAGE

Pi pe, fittings and accessories, and pipe coatings shall not be damaged
during delivery, handling, and storage.

PART 2 PRODUCTS
2.1 PI PE AND FI TTI NGS
Piping less than 4 inches in dianeter inside punp stations shall be

gal vani zed steel. Piping for force nmmins4 inches in dianeter and | arger
shall be PVC plastic. Piping 4 inches in dianmeter and |arger inside punp
stations shall be ductile iron pipe with bolted flange joints. Pipe shal
conformto the respective specifications and other requirenments specified
bel ow.

2.1.1 Pl astic Pipe

2.1.1.1 PE Pi pe
ASTM D 3350 and ASTM D 3035, m ni mum pressure rating of 100 psi at 73.4
degrees F.
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2.1.1.2 Pol ypr opyl ene Pi pe
ASTM D 2122 and ASTM D 4101.

2.1.1.3 PVC Pi pe

b. PVC Pipe and Fittings 4 inches Dianeter and Larger: AWM C900,
O ass 150, with push-on joints.

2.1.2 Ductile Iron Pipe

a. Ductile Iron Pipe: AWM C151, working pressure not |ess than 150
psi, unless otherwi se shown or specified.

b. River Crossing Pipe: AWM C151, mininumthickness Class 54 with
joints in conpliance with applicable requirenents of AWM C110.

c. Fittings, Mechanical: AWM C110, rated for 150 psi.

d. Fittings, Push-On: AWM Cl110 and AWM Cl111, rated for 150 psi.
2.2 JONTS
2.2.1 PE Pi pi ng

a. Heat Fusion Joints: ASTM D 2657.

b. Flanged Joints: ASME B16.1 or AWM C207.

c. Mechanical Joints: ASME B16. 1.
2.2.2 Pol ypr opyl ene Pi pi ng

Heat Fusion Joints: ASTM D 2657.
2.2.3 PVC Pi pi ng

a. Screw Joint Fittings: ASTM D 2464, Schedul e 80.
b. Push-On Joint Fittings: ASTMD 3139, with ASTM F 477gasket s.
c. Solvent Cenent: ASTM D 2564.

d. Couplings for use with plain end pipe shall have centering rings
or stops to ensure the coupling is centered on the joint.

2.3 VALVES
2.3.1 Gate Val ves

Gate valves 3 inches and | arger shall conmply with AWM C500. Val ves for
buried service shall be non-rising stem (NRS), 2 inch square nut operated
with joints applicable to the pipe or installation. Buried valves shall be
furni shed with extension stens conprising socket, extension stem and
operating nut, and shall be of an appropriate length to bring operating nut
to within 6 inches of grade. One 4 foot "T" handl e val ve wench shall be
furni shed for each quantity of 6 buried valves. Gate valves that are
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exposed or installed inside shall be outside screw and yoke (OS&Y),
handwheel operated with flange ends unl ess otherw se indicated. Gate valve
operating nuts and handwheel s shall have an arrow and the word "OPEN' cast
inraised letters to indicate the direction of opening.

2.3.2 Check Val ves

Check val ves shall permt free flow of sewage forward and provide a
positive check agai nst backflow Check val ves shall be designed for a

m ni mum wor ki ng pressure of 150 psi or as indicated. The body shall be
iron. The manufacturer's name, initials, or trademark and al so the size of
the valve, working pressure, and direction of flow shall be directly cast
on the body.

a. Ball Check Valves shall be iron body, shall have flanged ends, and
shal |l be the non-slamtype. Flanges shall be the 125 pound type
conmplying with ASME B16.1. Ball shall be stainless steel unless
ot herwi se specified.

b. Swi ng Check Valves shall conply with AWM C508 and shall be iron
body, bronze nounted, and shall have flanged ends. Flanges shal
be the 125 pound type conplying with ASVE B16. 1.

2.3.3 Air Rel ease Val ves

Air release valves shall be designed to permt release of air froman enpty
pi pe during filling and shall be capabl e of discharging accurmulated air in
the line while the line is in operation and under pressure. Valves shal

be attached by neans of threaded pi pe connections. Valves shall be vented
to the atnosphere.

a. Mnual Air Rel ease Valves: Manual air rel ease val ves shal
consist of a 3 inch gate valve and 3 inch ductile iron pipe and
fittings. The valve shall be installed with its line of flowin
the horizontal position

b. Automatic Air Release Valve: Automatic air release val ves shal
be of the conpound | ever type capable of wi thstandi ng operating
pressures of 150 psi. The valves shall have a 1/2 inch outlet.
The body and cover of the valve shall be of iron with a stainless
steel float. Al internal parts shall be stainless steel or
bronze. The valve shall be specifically adapted for use with
sewage. FEach valve shall be conplete with hose and bl ow of f
valves to permt backflushing w thout dismantling the valve.

2.4  VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nmay
be installed only in | ocations not subject to vehicular traffic. Cast iron
boxes shall be the extension type with slide type adjustnment and with
flared base. The minimmthickness of nmetal shall be 3/16 inch. The box

| ength shall be adaptable, without full extension, to the depth of cover
over the pipe at the valve |ocations. Concrete boxes shall be the standard
product of a manufacturer of precast concrete equipnent. The word " SEVER"
shal |l be cast in the cover.

2.5 VALVE VAULTS

Val ve vaults shall be precast concrete units conformng to ASTM C 478.
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2.6 M SCELLANECQUS NATERI ALS
M scel | aneous materials shall conply with the follow ng requirenents:
2.6.1 Pi pe Coatings and Linings
a. Steel, interior: AWM C203 or AWM C210.
b. Steel, exterior, buried: AWM C203.
c. Steel, exterior, exposed: AWM C210.
2.6.2 Joi nt Lubricants
Joint lubricants shall be as recomrended by the pi pe manufacturer.
2.6.3 Bolts, Nuts and d ands
AWM C111.
2.6.4 Joi nt Conpound
A stiff mxture of graphite and oil or inert filler and oil
2.6.5 Joi nt Tape
ASTM D 3308.
2.6.6 Bond Wre

Bond wire type RHWor USE, Size 1/0 AWG neoprene jacketed copper conductor
shaped to stand clear of the joint.

PART 3 EXECUTI ON

3.1 I NSTALLATI ON
Pi pe, pipe fittings, and appurtenances shall be installed at the |ocations
i ndi cated. Excavation, trenching, and backfilling shall be as specified in
Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.1.1 Adjacent Facilities

Installation of force mains and inverted siphons near adjacent facilities
shal |l be as specified in Section 02531 SANI TARY SEVERS

3.1.2 Cutting
Pi pe shall be cut in a neat manner with mechanical cutters. Weel cutters
shal | be used where practicable. Sharp and rough edges shall be ground
snmooth and | oose material renoved fromthe pipe before |aying.

3.1.3 Layi ng
Except where otherw se authorized, pipe shall be laid with bells facing the
direction of laying. Before |owering and while suspended, the pipe shal

be inspected for defects. Defective material shall be rejected. Pipe
shall be laid in conpliance with the follow ng:
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d. Polyvinyl Chloride: Mnufacturer's instructions.
e. Polyethylene: ASTM D 2774.

f. Polypropylene: ASTM D 2774.
3.1. 4 Joi nting

3.1.4.1 Joints for PE Pipe

Heat fusion joints shall conply with the manufacturer's instructions
concerni ng equi prent, tenperature, nelt time, heat coat, and joining tine.
Fl anged and mechanical joints shall be nade in conpliance with the

manuf acturer's instructions.

3.1.4.2 Joints for Pol ypropyl ene Pi pe

Heat fusion joints shall conmply with the manufacturer's instructions
concerni ng equi prent, tenperature, nelt time, heat coat, and joining tinme.

3.1.4.3 Joints for PVC Pipe

a. Threaded joints shall be made by wapping the male threads with
joint tape or by applying an approved thread |ubricant, then
t hreadi ng the joining nmenbers together. The joint shall be
tightened with strap wenches which will not damage the pipe and
fittings. The joint shall be tightened no nore than 2 threads
past hand-ti ght.

b. Push-on joints: The ends of pipe for push-on joints shall be
beveled to facilitate assenbly. Pipe shall be marked to indicate
when the pipe is fully seated. The gasket shall be lubricated to
prevent displacenent. The gasket shall remain in proper position
in the bell or coupling while the joint is made.

c. Solvent-weld joints shall conply with the manufacturer's
i nstructions.

3.1.4.4 Joints for Ductile Iron Pipe

Installati on of nechani cal and push-on type joints shall conmply with AWM
C600 and the manufacturer's instructions. |Installation of flanged joints
shal |l conmply with manufacturer's instructions.

3.1.5 Coating and Lining
Fi el d coating of non-gal vani zed steel pipe shall conply with AWM C203.
The applied materials shall be tested by nmeans of a spark-type electrica
device in conpliance with AWM C203. Flaws and holidays in the coating or

lining of the pipe and the pipe joints shall be repaired; the repaired
areas shall be at least equal in thickness to the mnimumrequired for the

pi pe.
3.1.6 PE Pi pe Encasenent
Encasenent shall be in accordance with AWM C105.

3.1.7 Install ati on of Val ves

02532a - 9 Encl. 1 to Anend. 0002



UAV Training Facilities 1312

Prior to installation, valves shall be cleaned of all foreign matter and

i nspected for damage. Valves shall be fully opened and closed to ensure
that all parts are properly operating. Valves shall be installed with the
stemin the vertical position.

3.1.8 Install ati on of Val ve Boxes

Val ve boxes shall be installed over each outside gate valve, unless

ot herwi se indicated. Valve boxes shall be centered over the valve. Fill
shal |l be carefully tanped around each valve box to a distance of 4 feet on
all sides or to undisturbed trench face, if less than 4 feet.

3.1.9 Install ati on of Valve Vaults
Val ve vaults shall be installed as indicated.
3.1.10 Drai n Li nes

Drain lines shall be installed where indicated. The drain |line shal
consist of atee inthe minline with a 4 inch dianmeter branch, a 4 inch
di aneter elbow, and a 4 inch gate val ve.

3.1.11 Thrust Restraint

Thrust Restraint shall be as specified in Section 02510 WATER DI STRI BUTI ON
SYSTEM Pl ugs, caps, tees and bends deflecting 11-1/4 degrees or nore,
either vertically or horizontally, shall be provided with thrust restraint.
Val ves shall be securely anchored or shall be provided with thrust
restraints to prevent novenent. Thrust restraints shall be either thrust
bl ocks or, for ductile-iron pipes, restrained joints.

3.1.11.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cenent,
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 and
the 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 bl ocks not subject to
thrust may be poured against forns. The area of bearing shall be as shown
or as directed. Blocking shall be placed so that the fitting joints wll
be accessible for repair. Steel rods and clanps, 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.

3.1.11. 2 Restrai ned Joi nts

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

3.1.12 G out

Grout for exterior joint protection on concrete pipes shall be a nx of 1
part portland cenent, 2 parts sand, and of sufficient liquid consistency to
flowinto the joint recess beneath the diaper. Gout for interior joint
protection shall be a mx of 1 part portland cement and 1 part sand. A

pol yur et hane foam | oop, inpregnated with portland cenent, may be
substituted for grout for exterior joints.
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3.1.13 Bonded Joints

Where indicated, a netallic bond shall be provided at each joint, including
joints made with flexible couplings or rubber gaskets, of ferrous-netallic
piping to effect continuous conductivity. The bond shall be of the

thermal -wel d type.

3.2 HYDROSTATI C TESTS

The pipeline shall be subjected to both a pressure test and a | eakage test.
The nethod proposed for disposal of waste water from hydrostatic tests
shal | be approved by the Contracting O ficer. Testing shall be the
responsibility of the Contractor. The Contracting O ficer shall be
notified at least 7 days in advance of equi pnent tests. The final test
report shall be delivered to the Contracting Oficer within 30 days of the
test.

3.2.1 Pressure Test

After the pipe has been installed, joints conpleted, thrust bl ocks have
been in place for at |least five days, and the trench has been partially
backfilled, |eaving the joints exposed for exam nation, the pipe shall be
filled with water to expel all air. The pipeline shall be subjected to a
test pressure of 100 psi or 150 percent of the working pressure, whichever
is greater, for a period of at |east one hour. Each valve shall be opened
and cl osed several times during the test. The exposed pipe, joints,
fitting, and valves shall be exam ned for |eaks. Visible |eaks shall be
stopped or the defective pipe, fitting, joints, or valve shall be replaced.

3.2.2 Leakage Test

The | eakage test may be conducted subsequent to or concurrently with the
pressure test. The ampunt of water permtted as | eakage for the |ine shal
be placed in a sealed container attached to the supply side of the test
punp. No other source of supply will be pernmitted to be applied to the
punp or line under test. The water shall be punped into the line by the
test punp as required to maintain the specified test pressure as described
for pressure test for a 2 hour period. Exhaustion of the supply or the
inability to maintain the required pressure will be considered test
failure. PE pipe can experience dianmetric expansion and pressure
elongation during initial testing. The nmanufacturer shall be consulted
prior to testing for special testing considerations. Allowable |eakage
shal |l be determned by the following I-P formul a:

L = NDP/ K Where:

L = All owabl e | eakage in gallons per hour

N = Nunmber of joints in Iength of pipeline tested.
D = Nom nal dianmeter of the pipe in inches.

P = Square root of the test pressure in psig.

K = 7400 for pipe materials.

At the conclusion of the test, the amobunt of water remaining in the
contai ner shall be neasured and the results recorded in the test report.
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3.2.3 Ret esti ng

If any deficiencies are reveal ed during any test, such deficiencies shal
be corrected and the tests shall be reconducted until the results of the
tests are within specified all owances, wi thout additional cost to the

Gover nmrent .

-- End of Section --
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3.4.2 Pre Operational Test

-- End of Section Table of Contents --
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SECTI ON 11311

O L/ WATER SEPARATOR

PART 1 GENERAL

1

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 PETROLEUM | NSTI TUTE

APl Publication 421 Design and Operation of Gl -Water
Separators

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

ASTM A 36 (1997) Standard Specification for Carbon
Structural Steel

ASTM E 165 (1995) Standard Test Method for Liquid
Penetrati on Exani nation

AMERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1.1 (1996) Structural Wl ding Code - Stee

FEDERAL SPECI FI CATI ONS (FS)

FS SS-S-210 (Rev. A Reinst) Sealing Conpound,
Preformed Plastic for Expansion Joints and
Pi pe Joints

.2 SYSTEM DESCRI PTI ON

The Contractor shall furnish and install an above grade prefabricated

oil /water separator with an integral oil storage reservoir. The separator
shall conply with the requirenents of this specification and shall be
approved by the Contracting O ficer's representative. The separator shal
be comprised of a tank with an inlet conpartnent, oil separation
conmpartment with parallel plates, an integral oil storage conpartnent or
area, and an outlet conpartment. The tankage shall be rectangul ar in shape
and shall be installed conpletely above grade. Cylindrical separators wth
manway access shall not be acceptable. The physical size and capacity of
the separator required by these specifications nmay not natch the

manuf acturer's stated nom nal capacity. GO l/water/sedi nent separator
design shall be in accordance with design principles commonly accepted for
sedi nentation or clarification chanmbers at wastewater treatment plants and
APl Publication 421.

2.1 Appl i cations
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The separator shall renove free oil (60 mcrons) and | arger and suspended
solids fromoil-in-water mxtures originating fromaircraft rinsing
operations. The influent oil-in-water mxture will be punped to the unit.
The oil -water separator shall be sized or selected to treat the influent
wast ewat er to neet treatnent performance requirenents. No separator shal
be acceptable that requires the use of oleophilic filters, chenica

addi tives, adsorbent additives, or any other notorized or chem ca
nmechani cal ai d.

1.2.2 I nfl uent Characteristics

Provi de oil -water separator designed as specified above for a maxi mum

nom nal flow of 120 gallons per mnute (gpn). Design flows shall not
assune the provision of any flow restriction device; flow restriction
devices are specifically prohibited from separator design. Design nninmm
operating tenperatures of the influent oil-in-water mxture will be 45
degrees F and anbient air tenperatures will range from 30 to 95 degrees F
during operation. The design specific gravity of the heaviest oil at
operating oil-water tenperatures will be 0.93 and the total grease and oi
concentration ranges fromO to 2000 milligranms per liter (ng/L). The
design oil globule dianeter shall be 60 mcrons or smaller. The specific
gravity of the water at design operating tenperature will be 0.9998. The
average specific gravity of the suspended solids is 2.5. The influent is
further characterized as follows:

Ol-in-Water M xture M ni mum Maxi num
Total suspended solids 50 to 500 ngy/L
pH 6.5 to 8.0

Det ergents shall not be used.
1.2.3 Per f or mance Requi renents

The grease and oil concentration in the effluent fromthe oil-water
separator shall not exceed the following Iimtations:

Cont am nant s Maxi mum
Total grease and oil, 30-day average 15 nmg/L
Total grease and oil, daily maxi num 30 ng/L

In addition, there shall be no ongoing or frequently recurring visible
sheen in the effluent.

1.2.4 Mai nt enance and Operational Requirenents

The oil/water separator shall be designed and installed in a manner which
all ows visual inspection of all internal conponents from outside the tank.
The separator shall be accessible to the "owner" or "operator" for visua
and physical inspections wthout requirenent for mechanical or other

physi cal devices to gain access, i.e., covers or grates shall be renovabl e
in whole or in segnents which do not exceed 75 pounds in weight. All
components shall be readily renovable for inspection, repair and

mai nt enance without requirenent for reinforcing the tank or container which
constitutes the oil/water separator. The unit shall be designed such that
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it is structurally sound without liquid in the separator. Conponents such
as parallel plate packs or configurations, and other conponents for which
routine servicing is likely to be required shall be renovabl e by hoisting
fromthe separator in units or "packs" which are anenable to cleaning.

The separator shall be designed such that standard conponents are avail abl e
and can be installed without nodification to the separator. This includes
paral |l el plate packs, oil renoval system conponents, weirs, and all other
components which can reasonably be assunmed to fail over the operationa

life of the separator.

1.2.5 Product Recovery

Desi gn shall be such that product recovery can be conveniently acconplished
fromgrade | evel w thout service personnel entering the separator. The
Contractor shall provide an estimate as to man hours and equi pnent required
for product recovery. Provisions for dewatering of the separator wll

all ow dewatering fromgrade | evel by either gravity flow or punping with
owner supplied equi prment. Dewatering provisions will assune at |east
weekly access, and the manufacturer/supplier will provide an estimate as to
the man hours and equi prent required for the dewatering operation.

Ol and other liquid products which separate fromwater and accunul ate at
the operating surface of the separator shall be recovered fromthe surface
by nmet hods whi ch have proven successful for applications |ike those
described herein. Static or stationary oil overflow systens will not be
acceptable if variations in wastewater flow are anticipated to cause
variations in operating level within the separator. This category of oi
renoval systens includes those which are of the standpipe, weir styles, and
others which are set at a fixed | evel and incapable of continuous variation
when the separator is in operation.

1.3 SUBM TTALS

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

SD- 01 Data
Dat a;
a. Separator;
An anal ysi s which supports the separator design to neet the specified
performance shall be subnmitted. The analysis shall indicate the nininmm
detention tinme at the design flow, the calcul ated overflowrate, the
required square feet of projected plate area (square neters) to achi eve the
speci fied performance under | am nar flow condition. Calculations shal
take into account the rate of flow, influent concentrations, oil globule
characteristics, fluid tenperature, fluid specific gravities, and pH
b. Accessory equi prent;

Dat a whi ch consists of cal cul ations, and equi prrent descriptions for the
oi |l -wat er separator system

SD- 04 Dr awi ngs
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Drawi ngs; G
a. Separator,
Submit shop drawi ngs for separator and accessory equi pnent incl uding
princi pal dimensions, location of fittings, weirs, baffles, foundations,
oil storage, and oil renoval equiprment or methods.
Drawi ngs for separator and accessory equi pnent shall denpbnstrate that the
system has been coordinated and will properly function as a unit. Draw ngs
shal | show proposed | ayout and anchorage of equi pnment and appurtenances,
i ncludi ng principal dinmensions, location of fittings, and unit foundation.
SD-06 Instructions
I nstructions; G
a. Separator System
Proposed instructions describing the installation and operation of the
system Methods of product recovery and estimtes as to nman hours and
equi pnent required for product recovery will be included.
SD- 09 Reports
Reports;
a. Shop hydrostatic test;
b. Field Inspection
c. Field hydrostatic test
d. Pre operational test
e. In-service test
Test reports in booklet formshowi ng the results of factory tests performnmed
and tests perfornmed to adjust each conponent followi ng the installation of
the systemand the field tests perforned to prove conpliance with the
specified performance criteria.
SD-13 Certificates
Certificates;
a. Separator Corrosion Protection;
Submit witten verification on the fabricator's letterhead that surface
preparati on and coating application were performed in accordance with the
manuf acturer's printed recommendations for the coating system
SD-19 QOperation and Mi ntenance Manual s

Operation and Mii ntenance Manual s;

a. Separator system
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b. Accessory equi prent;

Si x copies of operating and mai ntenance instructions shall be prepared by
the manufacturer. These instructions shall outline the step-hby-step
procedures required for system startup, operation and shutdown, routine

mai nt enance, possible breakdowns and repairs, and troubl eshooting.

These instructions shall include the manufacturer's nane nodel nunber,
service manual parts list, and brief description of the equipnent and their
basi c operating features. Each set shall be permanently bound and shal
have a hard cover. The following identification shall be inscribed on the
covers: the words "OPERATI NG AND MAI NTENANCE | NSTRUCTI ONS, " nane and

| ocation of the facility, nane of the Contractor, and contract nunber. The
Contractor shall provide an estimate of the man hours and equi pnent
required for routine maintenance and product recovery which is specific to
the application anticipated. Appropriate cleaning nmethods for plates shal
be described in detail

.4 DELI VERY, STORAGE, AND HANDLI NG

4.1 Delivery and Storage

I nspect materials delivered to site for danage; unload and store with

m ni mum handling. Store materials on-site in enclosures or under
protective coverings. Protect materials not suitable for outdoor storage
to prevent damage during periods of inclenment weather, such as subfreezing
tenperatures, precipitation, and high winds. Store materials susceptible
to deterioration by direct sunlight under cover and avoid danage due to
hi gh tenperatures. Do not store materials directly on ground. |f specia
precautions are required, promnently and |l egibly stencil instructions for
such precautions on outside of equipnment or its crating.

.4.2 Handl i ng

Handl e separator in such a manner as to ensure delivery to final |ocation

i n sound, undamaged condition. Take special care not to danage interior
and exterior surfaces of separator or any of the critical conponents of the
system whi ch affect separator performance. Make satisfactory repairs to
damaged materials at no cost to Governnent. Carry and do not drag
mat eri al s.

PART 2 PRODUCTS

2.

2.

1 STEEL SEPARATOR

Use 3/16-inch mnimmthick carbon steel conformng to ASTM A 36. Mbre
mat eri al having equi val ent structural properties and corrosion resistance
for tank, hoppers, stationary and adjustable weirs, nozzles, flow

di stributor and energy dissipator device, seals, and tank cover(s). Wld
in accordance with AWs5 D1.1 to provide watertight tank that will not warp
or deformunder load. Use welders qualified in accordance with AWS
Standard Qualification Procedure. Gind welds snmooth and renove wel d
spatter. Fabricate free of kinks and sharp bends in a manner not to reduce
the strength of steel to a value less than that intended by the design.

Si ze and shape of bends shall be uniform Bolts, stiffeners, washers,
nuts, screws, pins, and fittings as required shall be 304 stainless steel.
Clean and finish carbon steel surfaces as described in paragraph entitled
"Separator Corrosion Protection".

1.1 Separator Corrosion Protection
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The protection shall consist of a Protective Coating, U L.-Listed
Di el ectric Bushings and Cathodic Protection. External tank surfaces and
appurtenances shall be resistant to corrosion fromthe in situ soil

backfill material, groundwater, and surface runoff. Parallel plate
materi al and orientation shall enhance oil coal escence and solids renoval,
and be corrosion and chemically resistant to the oil-in-water nixture and

at nosphere as specified in paragraph entitled, "SYSTEM DESCRI PTI ON'.

a. Protective Coating. After shop conducted hydrostatic tests have been
successfully conpl eted, provide a manufacturer's standard coating systemto
the interior and exterior surfaces of the separator. Prior to shop

pai nting, abrasive blast clean the surfaces in accordance with SSPC SP 10
to a surface profile of 1 to 2 1/2 mls. Total dry filmthickness of
coating systemshall not be less than 9 mls. Repair and replace areas of
the coating systemwhich are found to be damaged or defective upon delivery
of equiprment to the site or found to be defective due to work of the
appl i cator.

b. Cathodic Protection. Provide cathodic protection with test stations as
specified in Section 16640, "CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE)

2.2 SEPARATORS OTHER THAN STEEL

Separators constructed of reinforced fiberglass my be provided in |ieu of
carbon steel. Provide fiberglass tanks with lifting straps. @ ass fiber
reinforced plastic weirs may be accepted as a suitable weir and baffle
materi al provided that necessary requirenments for anchorage of these itens
i nclude provisions for contraction and expansion. Surfaces shall be

seam ess, chemically resistant to oil-in-water mxture, and resistant to
ultraviol et deterioration. Preserve wood conponents prior to applying
resin lamnates to prevent deterioration

2.2.1 Protective Coating for Qther than Steel Separator

After shop conducted hydrostatic tests and have been successfully
conmpl eted, provide a coating systemwhich will protect the separator from
the oil-in-water mixture, in situ soil, and ground water.

2.3 TANK

Parts subject to wear or requiring adjustnent, inspection, cleaning or
repairs hall be accessible and capabl e of conveni ent renoval when required.
Provide tank to withstand hydraulic and soil |oadings under static and
dynani c conditions while enpty and during operating conditions. Submt
calculations certified by a structural engineer that bel ow grade separator
tanks are designed to withstand the burial depth indicated on the draw ngs
or encountered in the field and are provided with hol ddown pad and ot her
accessories necessary to withstand static and dynam ¢ hydraulic and soi
| oadi ngs while enpty and during operating conditions. Provide adequate
support for additional |oadings fromtank appurtenances including weirs,
hoppers, internal supports, parallel plate oil coal escers, equipnent
transportation, and rapid | owering and braking of |oad during handling
operations. Bolt the tank and accessories to weld-fabricated, structura
steel skid base, or nount on manufacturer's standard base. Submit for
approval , separator shop drawi ngs which indicate the components of the
separ ator including anchorage details.

2.3.1 Lifting Mechani sm
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Fit tank with lifting lugs, straps, or supports for handling and
installation. Each lifting nechanismshall carry the total dry weight of
the tank and attendant appurtenances. Promnently display lifting
instructions on a plate |ocated on the outside of the tank.

2.3.2 Connections
As a minimum fit tank with the connections specified. Oher connections

are al |l owabl e, dependi ng on the equi pnent supplied and as is standard with
t he manuf acturer.

Connecti on I nside Dianmeter (in.)(mm No. Required
I nfl uent 4 (200) 1
Ef f | uent 4 (200) 1
Vent 2 (50) 1
2.4 VEI RS

Attach stationary weirs and adjustable weir supports to tank side walls to
provide a watertight seal between adjoining conpartnents and trough to
prevent hydraulic short-circuiting. Use carbon steel for weir plates and
baffl es. Provide sharp crested weirs of size and section specified by

manuf acturer. Provide slotted holes in weir plates and baffles or supports
to permt horizontal and vertical adjustnment of weir or baffle. Use non
deteriorating seal ant or gaskets for nounting weir plates. Fill voids
between tank wall and weir plate with sealant to nake watertight.

2.5 TANK DRAI NAGE
Provide | ow points for dewatering tank

2.6 | DENTI FI CATI ON PLATES
Provide identification and instruction plates necessary data stanped on the
plate. Securely affix plates, in prominent |ocation, to tank with
nonferrous screws or bolts of not less than 1/8-inch in dianeter.

2.7 | NSTRUCTI ON PLATES
Instruction plates shall describe special or required procedures to operate
and service equi pnent, and shall include warnings of hazardous procedures
and notice of safety and health requirenments. Plates shall be durable and
| egi bl e t hroughout equi prment |ife and shall be nobunted near tank.

2.8 WARNI NG STAGE
On entrances to the tank place a permanent sign which states the foll ow ng:
"“DO NOT ENTER TANK OR PERFORM HOT WORK ON OR | N TANK UNTI L THE ATMOSPHERE
HAS BEEN TESTED AND CERTI FI ED GAS FREE AND SAFE".

2.9 | NLET COVPARTMENT
Provide inlet conmpartnent of sufficient volune to effectively reduce

influent settleable solids and di ssipate energy. Provide an inlet
conpartment with a m ni nrum bel ow wat er vol une of 15 cubic feet. Provide
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noncl oggi ng fl ow di stributor and energy dissipator device. Locate
adjustable, primary surface oil overflow weir and sample ports as
recomrended by the manufacturer. The inlet conpartnent shall be easily
accessible wth renovabl e panels to all ow nmai ntenance personnel visua
i nspection of the inlet conpartnment w thout entering the separator.

2.10 O L SEPARATI ON COVPARTINENT
2.10.1 CGener a

The maxi mum surface | oading rate for the oil separation conpartnent shal

be 1200 gal l ons per day per square foot . The separator will also provide
a mnimmdetention tine within the oil separation conpartnment of 15
m nutes at design flow. Detention tine will reconputed by cal cul ating the

vol ume of the separation zone within the separator and dividing this volunme
by the design flow rate.

2.11 PARALLEL PLATES

Equi p oil coal escing conpartnent with easily renovable and reinstall abl e,
paral l el plates, arranged to optim ze separation of free oil fromliquid
carrier. Wen plate design permts cleaning in place, provide sufficient
access to permt conplete cleaning of the plates and renoval of the sludge.
Provide parallel plates at an angle from40 to 60 degrees with respect to
l ongi tudi nal axis of the plate corrugations and space not |ess than
3/ 4-inch and not nore than 1-1/2-inch apart for renoval of free oil and
settleable solids. Configuration used shall not pronote solids buil dup on
pl ates which would increase velocities to point of discharging an effluent
of unacceptable quality. The design shall nmaintain |amnar flow at maxi mum
design flow rate throughout plate packs including entrance and exit so as
to prevent re-entrainnent of oil with water. Flow through plate packs
shall be in a downfl ow node parallel to plate corrugations or cross-flow
per pendi cul ar to plate corrugations, so that the oil collects and coal esces
at high point of corrugations and rises to top of pack w thout clogging
fromoil or settleable solids. The coal escing device shall be easily
renoved and reinstalled fromground | evel, and appropriate cl eani ng net hods
will be described in detail in the Operation and Mi ntenance Manual. The
surface area of the plates shall be calculated using the vertica
projection of the plates onto a horizontal surface. The effective surface
area shall be calculated by reducing the projected area by a factor of 25%
Utilization of the surface area of filtration devices or systens shall not
be allowed in conputing avail able surface area for oil/water separators.
The mini mum ef fective projected surface area shall be 1790 square feet

2.12 SUPPORTS

Brace and support individual plates or plate packs to wi thstand | oads
associated with transportation and operation of units, including in-place
cl eaning. Equip each plate pack with 1lifting lugs or other attachments
for handling and installation. Each lug shall carry total weight of plate
pack.

2.13 BAFFLES
Provide oil retention baffle, and stationary underflow baffle. Position
underfl ow baffle to prevent resuspension of solids that have accumul ated in

secondary solids hopper.

2.14 OL STORAGE
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Provide oil storage as an integral part of proposed oil-water separator
system The system may provide a separate, but integral conpartnent for
the storage of oil or storage may be provided on top of the oil separation
conpartment. As a mininmum the separator oil storage conpartnent shal
have a capacity of not |ess than 10 percent of the total tank vol une.

2.15 OUTLET COVPARTMENT

The outl et conpartnent shall have a m ni mum vol une of 15 cubic feet . The
outl et conpartnent shall have an adjustable overflow effluent weir and an
ef fl uent connecti on.

2.16 ACCESSORI ES AND ACCESSORY EQUI PMENT

Provide bolts, stiffeners, washers, nuts, screws, pins, gaskets, and
fittings as required for adjustable weirs, tank covers and parallel plate
packs.

2.17 ACCESS COVERS

The separator tank shall be provided with easily renopvabl e access panel s
adequate to al |l ow nmai nt enance personnel acconplish visual inspection, oi
and sludge renoval, and renoval of the plate packs w thout entering the
separ at or.

PART 3 EXECUTI ON
3.1 SHOP HYDROSTATI C TEST

Prior to applying coatings, performhydrostatic test at atnospheric
pressure by filling tank with water in the shop for a m ni mum of 4 hours.
Testing shall be conducted after all seans have been cl eaned and all wel ds
have been inspected in accordance with ASTM E 165. Acceptance criteria,
for the hydrostatic test, is no | eakage after 4 hours using a thorough

vi sual inspection for the | eaks.

3.2 FI ELD | NSPECTI ON

| nspect each component of separator for conpliance with requirenents
specified in PART 2 PRODUCTS. Redesign or nodification of equipnent to
comply with specified requirenments, or necessary redesign or nodification
following failure to neet specified requirements, shall receive particular
attention for adequacy and suitability. This elenent of inspection shal
enconpass vi sual exam nations and di mensi onal neasurenents. Nonconpliance
with specified requirenments, or presence of one or nore defects preventing
or | essening maxi num efficiency of separator operation, shall constitute
cause for rejection.

3.3 | NSTALLATI ON

Lift tank as required and place onto | evel foundation using lifting
nechani sm provi ded. Level tank and bolt to supports to prevent hydrostatic
uplift and ensure unit stability. Use a lifting bar through lugs to insert
pl ate packs into tank and place on supports. Caul k around packs and pack
supports with sealing conpound conform ng to FS SS-S-210 to prevent
hydraulic short-circuiting. Avoid abrupt contact between the packs and the
tank wal | s and pack supports to avoi d damage. Separator system
installation shall be conducted in accordance with nmanufacturer's
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recomrendat i ons.
3.4 FI ELD QUALI TY CONTROL
3.4.1 Field Hydrostatic Test

After separator has been | eveled and secured to foundation and parall el

pl ate packs are in place, |evel effluent overflow weir at el evation

speci fied by manufacturer and hydrostatically test unit at atnospheric or
operational pressure (for no | eakage) for an additional 8 hours by filling
with water. Performthe hydrostatic test prior to backfilling bel ow ground
or partially bel ow ground installations.

3.4.2 Pre Operational Test

The manufacturer's service representative shall inspect, operate, and test
unit before in-service testing by the Contractor.

Tests shall include but not be linited to the foll ow ng:
a. Soundness (w thout cracked or otherw se damaged parts).
b. Completeness in all details, as specified.

c. Correctness of setting, alignnent, and relative arrangenent of
each component .

d. Verification of proper operation for all system conponents.
Pre operational Inspection and Test Report:

Submit manufacturer's service representative's pre operational test report.
Docurent inspections, operations, adjustments, and tests perforned and

i ndi cate whether they were acceptable or not. For unacceptable itens,
descri be corrective action taken or recommended. |Include detail ed
descriptions of points inspected, tests and adjustnments nade, quantitative
results obtained if such are specified, and suggestions for precautions to
be taken to ensure proper maintenance. |Include the manufacturer's
certificate that equi pnent conforms to specified requirenents and is ready
for permanent operation and that nothing in installation will render

manuf acturer's warranty null and void.

-- End of Section --
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SECTI ON 11312N

PACKAGE GRI NDER PUWP LI FT STATI ON

PART 1 GENERAL

1.

1 REFERENCES

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

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO ML98 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

ASME | NTERNATI ONAL ( ASME)

ASME Bl. 20.1 (1983) Pi pe Threads, General Purpose (Inch)
ASME/ ANSI B16. 1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI B16. 3 (1998) Ml leable Iron Threaded Fittings
O asses 150 and 300

ANSI B16. 11 (1996) Forged Steel Fittings, Socket
Wl ded and Threaded

ANSI B31.3 (1999) Process Piping

ANSI / AWM C151/ A21. 51 (1996) Ductile-lron Pipe, Centrifugally

Cast, for Water or Qther Liquids
AVERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A53/ A53M (1999; Rev. B) Pipe, Steel, Black and
Hot - Di pped, Zi nc-Coated Wl ded and Seanl ess

ASTM A123/ A123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

ASTM Al126 (1995) Standard Specification for G ay
Iron Castings for Valves, Flanges, and
Pi pe Fittings

ASTM A536 (1984; R 1999) Ductile Iron Castings

ASTM A615/ A615M (2000) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent
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ASTM C443/ C443M (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

ASTM C478/ C478M (1999; Rev. A) Precast Reinforced Concrete
Manhol e Secti ons

ASTM D1784 (1999) Rigid Poly(Vinyl Chloride) (PVQ
Compounds and Chl ori nated Pol y( Vi nyl
Chl oride) (CPVC) Conpounds

ASTM D1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D2241 (2000) 1980 Poly (Vinyl Chloride) (PVQO
Pl astic Pi pe (SDR-PR)

ASTM D2464 (1999) Threaded Pol y(Vinyl Chloride) (PVQ
Pl astic Pipe Fittings, Schedule 80

ASTM D2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D3139 (1998) Joints for Plastic Pressure Pipes
Using Fl exible Elastomeric Seal s

ASTM F477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM C104/ A21. 4 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C110/ A21. 10 (1998) Ductile-lron and Gray-Ilron

Fittings, 3 in. Through 48 in. (75 mm
Through 1200 mm), for Water

AWM Cl111/ A21. 11 (2000) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115/ A21. 15 (1999) Fl anged Ductile-Iron Pipe with
Ductile-Iron or Gray-Iron Threaded Fl anges

AWM C500 (1993) Metal -Seated Gate Val ves for Water
and Systens

AWM C509 (1994) Resilient-Seated Gate Val ves for
Wat er and Sewerage Systens

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

AWM M23 (1980) PVC Pipe - Design and Installation

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
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1

1

NEMVA MG 1 (1998) Mdtors and Generators

.2 DESCRI PTI ON OF WORK

The work includes providing subnersible sewage grinder punp station and
rel ated work. Provide system conplete and ready for operations. G nder
punp station systemincludi ng equiprment, naterials, installation, and

wor kmanshi p shall be as specified herein.

.3 SUBM TTALS

Subnmit the following in accordance with Section 01330, "Subnitta
Procedures. "

SD- 03 Product Data
Pipe and fittings; G
Check valves; G
Gate valves; G
Subrrer si bl e sewage grinder punps; G
Punp notor; G
Fl exi bl e fl anged coupling; G
SD-10 Operation and Mai ntenance Data
Subrer si bl e Sewage Gi nder Punps Data Package 3; G
I ncl ude punps, alarms, and motors. Include all information on al
equi pnent, al arm panel and controls, punps and punp perfornmance
curves, and station layout in data for subnersible sewage grinder
punp station.
4  DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
4.1 Delivery and Storage
I nspect materials delivered to site for danage. Unload and store with
m ni mum handling. Store materials in enclosures or under protective
covering. Store rubber gaskets not to be installed i medi ately under

cover, out of direct sunlight. Do not store materials directly on the
ground. Keep interior of pipes and fittings free of dirt and debris.

4.2 Handl i ng

Handl e pipe, fittings, valves, and other accessories in such manner as to

ensure delivery to the trench in sound, undamaged condition. Avoid injury
to coatings and linings on pipe and fittings; nmake satisfactory repairs if
coatings or linings are damaged. Carry pipe to the trench; do not drag it.

.5 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG

Provide in accordance with Section 02316A"Excavation, Trenching, Filling,
and Backfill for Uility Systens," except as specified herein
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PART 2 PRODUCTS
2.1 Pl PE AND FI TTI NGS

Provi de pressure piping, air release valves, and related accessories for
force main piping outside the sewage wet well and valve vault in accordance
with Section 02350a "Sanitary Sewers".

2.1.1 Ductile-1ron Pipe

ANSI / AWM C151/ A21. 51, thickness C ass 52.
2.1.1.1 Fl anged Pi pe

AWM Cl115/ A21. 15, ductile iron.
2.1.1.2 Fittings

AWM Cl110/ A21.10, flanged. Provide flanged joint fittings within wet well
and val ve vault as indicated. Provide nmechanical joint fittings outside

val ve vault enclosure as indicated. Use fittings with pressure rating at
| east equivalent to that of the pipe.

2.1.1.3 Joints

AWM C115/ A21.15 for flanged joints. Use bolts, nuts, and gaskets for

fl anged connections reconmended in the Appendix to AWM Cl115/ A21. 15.

Fl ange for setscrewed flanges shall be of ductile iron, ASTM A536, G ade
65-45-12, conforming to the applicable requirenents of ASME/ ANSI B16. 1
Class 250. Setscrews for setscrewed flanges shall be 190,000 psi tensile
strength, heat treated, and zinc-coated steel. Gasket for setscrewed

fl anges shall conformto the applicable requirenents for mechanical -joi nt
gaskets specified in AWM C111/A21.11. Use setscrewed gasket designed to
provide for confinenment and conpression of gasket when joint to adjoining
flange i s made.

2.1.2 PVC Pl astic Pressure Pipe and Associated Fittings
2.1.2.1 Pi pe and Fittings Less Than 4 inch D aneter

Use pipe, couplings and fittings manufactured of materials conformng to
ASTM D1784, C ass 12454-B

(1) ScrewJoint: Use pipe conform ng to di nensional requirenents of
ASTM D1785 Schedul e 80, with joints nmeeting requirenments of 150 ps
wor ki ng pressure, 200 psi hydrostatic test pressure, unless
ot herwi se shown or specified. Use threaded pipe fittings
conformng to requirenents of ASTM D2464, threaded to conformto
the requirenents of ASME Bl.20.1 for use with Schedul e 80 pipe and
fittings. Test pipe couplings when used, as required by ASTM D2464.

(2) Push-On Joint: ASTM D3139, with ASTM F477 gaskets. Fittings for
push-on joints: AWM C110/A21.10 or AWM C111/A21.11. lron
fittings and specials: cement-nortar |ined (standard thickness) in
accordance with AWM C104/ A21. 4.

(3) Solvent Cenent Joint: Use pipe conformng to dinmensiona

requi renments of ASTM D1785 or ASTM D2241 with joints neeting the
requi renents of 150 psi working pressure and 200 psi hydrostatic
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test pressure. USe fittings for solvent cement jointing
conform ng to ASTM D2466 or ASTM D2467.

2.1.3 I nsul ating Joints
Provi de between pipes of dissimlar netals a rubber gasket or other
approved type of insulating joint or dielectric coupling to effectively
prevent metal -to-netal contact between adjacent sections of piping.

2.1. 4 Accessori es

Provi de flanges, connecting pieces, transition glands, transition sleeves,
and ot her adapters as required.

2.1.5 Fl exi bl e Fl anged Coupl i ng

Provide flexible flanged coupling applicable for sewage as indicated. Use
flexible flanged coupling designed for a working pressure of 350 psi.

2.2 VALVES AND OTHER PI Pl NG ACCESSCRI ES
2.2.1 Gate Val ves in Valve Vault

AWM C500 and AWM C509. Val ves conformng to AWM C500 shall be

out si de- screw and-yoke rising-stemtype with double disc gates and fl anged
ends. Valves conformng to AWM C509 shall be outside-screw and-yoke
rising-stemtype with flanged ends. Provide valves w th handwheel s t hat
open by countercl ockwi se rotation of the valve stem Bolt and construct
stuffing boxes to permt easy renoval of parts for repair. Use valves from
one manuf acturer.

2.2.2 Check Valves 4 in and Larger Di aneter
Noncl oggi ng swi ng check valve rated for not |ess than 175 psig working
pressure capable of passing 3-inch diameter solids. Cast iron conformng
to ASTM A126. Buna-N disc and integral seat. Flanged ends conforning to
AWM C110/ A21. 10.

2.2.3 Identification Tags and Pl at es
Provide valves with tags or plates nunbered and stanped for their usage.
Use plates and tags of brass or nonferrous material and nounted or attached
to the val ve.

2.2. 4 Pi pe Support
Use pi pe support schedul e 40 gal vani zed steel piping conformng to ASTM
A53/ A53M Provide either ANSI B16.3 or ANSI B16. 11 gal vani zed t hreaded
fittings.

2.2.5 M scel | aneous Metal s

Use stainless steel bolts, nuts, washers, anchors, and supports for
installation of equipnent.

2.2.6 Qui ck Di sconnect Systemw th Hydraulic Sealing Flange

Use qui ck di sconnect system consisting of a steel base plate for supporting
the punps, a hydraulic sealing flange, punp guide rails and the di scharge
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pi pe supports. Use two guide rails of galvanized steel in accordance with
ASTM A123/ A123M Provide a steel lifting chain for raising and | owering
the punp in the basin. Build guides onto punp housing to fit the guide
post to assure perfect alignnent between punp and guide rails.

2.2.7 Wt Well Vent
Gal vani zed ASTM A53/ A53M pi pe with insect screening.
2.3  SUBMERSI BLE SEWAGE GRI NDER PUMPS

Provi de subnersi bl e sewage punps with grinder units as shown on the

drawi ngs. Provide subnersible, centrifugal sewage punps of the

non-cl oggi ng type wi th passageways designed to pass 3 inch dianmeter spheres
wi t hout cl oggi ngand grinder units capable of grinding all materials found
in normal donestic sewage, including plastics, rubber, sanitary napkins,
di sposabl e di apers, and wooden articles into a finely ground slurry with
particle dinmensions no greater than 1/4 inch. Punp capacity and notor
characteristics as specified. Design punp to operate in a subnerged or
partially submerged condition. Provide an integral sliding guide bracket
and two gui de bars capable of supporting the entire weight of the punping
unit.

2.3.1 Casi ng

Provi de hard, close-grained cast iron casing which is free from bl ow hol es,
porosity, hard spots, shrinkage defects, cracks, and other injurious
defects. Design casings to permt replacenment of wearing parts. Design
passageways to permt snooth flow of sewage and to be free of sharp turns
and projections.

2.3.2 | mpel | er

Provi de non-clogging type cast-iron, or bronz inpeller. Mke inpeller with
snooth surfaces, free flowing with the necessary clearance to permt
objects in the sewage to pass. Fit and key, spline, or thread inpeller on
shaft, and lock in such manner that |lateral novenent will be prevented and
reverse rotation will not cause | oosening.

2.3.3 Shaft and Shaft Seal s
Provi de shaft of stainless steel. Provide mechanical seal of double carbon
and ceramic construction with mating surfaces | apped to a fl atness
tol erance of one light band. Hold rotating ceramcs in mating position

with stationary carbons by a stainless steel spring. O/ lubricate
beari ngs.

2.3. 4 Beari ngs

Provi de heavy duty ball thrust bearing or roller type bearing of adequate
size to withstand inposed loads. GO lubricate bearings.

2.3.5 Punp and Mot or
Use punp and notor assenbled on a single stainless steel shaft in a heavy
duty cast-iron shell. Use free standing punp support |egs of cast-iron

provi di ng enough cl earance for the solids to get into the grinder.

2.4 PUMP MOTOR
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Provi de submersi ble sewage punps in wet well NEMA MG 1, 3450 RPM 208 volt,
3 phase, and 60 Hz cycle and for submersible punps. Mtor horsepower shal
be not | ess than punp horsepower at any point on the punp performance
curve. Fit motors with lifting "eyes" capable of supporting entire weight
of punp and notor.

2.5 PUVP CONTROL SYSTEM

Provide a sealed nmercury float switch control system as indicated.
Automatically alternate operation fromone punp to the other and start
second punp in the event first punp cannot handle incomng flow. Provide
manual "on-of f" switch for each punp. Provide independent adjustable high
and | ow water level switches. Provide floats, supports, and alarm Metal
parts, if used, shall be of bronze or equival ent corrosion resistant

mat eri al .

2.5.1 Fl oat Assenbly Description

Use a direct acting float switch consisting of a normally-open nercury
switch enclosed in a float. Use pipe nounted float assenbly. Use fl oat

nol ded of rigid high-density pol yurethane foam col or-coded and coated with
a durabl e, water and corrosion-resistant jacket of clear urethane. Provide
connecting cabl e and support pole in accordance with nmanufacturers
reconmendations. Provide a cast alum num NEMA Type 4 junction box to
connect float assenbly. Use box with a gasketed cover with tapped fl oat
fitting and conduit entrance pipe threaded opening. Munt floats at fixed
el evations as shown. Use floats designed to tilt and operate their

swi tches causing sequential turn-on turn-off of the punp, when the liquid

| evel being sensed rises or falls past the float.

2.5.2 Al t er nat or

Provide an alternator control switch to operate in connection with each
float. Use alternator control switch to alternate the operation of the
punps and operate both punps if the water |evel rises above the second high
water level. Incorporate tinme delay function and devices in the alternator
controls such that both sewage punps cannot be started simultaneously for
an adjustable period of 10 to 120 seconds after shutdown. Use del ay
function designed to operate in any condition of start-up in either norma
or energency operational node.

2.5.3 Sewage Punp Al arm and Control Pane

Encl ose alarm panel in NEMA |V enclosure and with a flashing red light with
long life bulb in guarded enclosure and 6 inch diameter horn. Horn shal
emt 120 DB at 10 feet. Power alarmhorn and light from 12V DC power
supply with battery backup. Provide a rechargeable battery rated to power
both the horn and light for a minimmof two hours upon | oss of main power.
Provide circuitry to automatically recharge the battery after main power is
restored. Full charge of battery shall take no more than 20 hours. Use
panel swith power on light, push to test button for horn and |light and push
to silence button for horn and light with automatic reset for next alarm
Use al arm designed to activate under the follow ng conditions:

a. Hghliquid level as sensed by float switch

b. Loss of main power
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c. No flowlight as sensed by Iimt switch on the check val ve
2.5.4 El ectrical Requirenents

Furni sh notors with their respective pieces of equipnent. Mtors,
controllers, contactors, and disconnects shall be as specified in Section
16415A "El ectrical Work, Interior." Furnish internal wiring for conmponents
of packaged equi pnent as an integral part of the equi pment. Provide power
wiring and conduit for field installed equiprent.

2.5.5 El ectric Motor

Use hernetically sealed electric motor. The power cable shall be seal ed
inside the notor end bell. The cable shall be neoprene covered with a
flexible metal cover over it for its full |ength.

2.6 UNDERGROUND EQUI PMENT ENCLOSURE
2.6.1 Access Hat ch Cover

Provi de al um num access hatch cover as indicated. The access hatch shal
include lifting nmechanism automatic hold open arm slamlock w th handl e,
and flush lift handle with red vinyl grip. Use automatic hold open arm
that locks in the 90 degree position. Use cover that is 1/4 inch dianond
plate with 1/4 inch channel frane and conti nuous anchor flange. USe access
hatch cover capable of withstanding a live |load of 300 Ibs./sqg. ft.

Provi de stainless steel cylinder lock with two keys per lock. Key all the
| ocks the sane.

2.6.2 Wet Well and Val ve Vaul t

Provi de concrete wet well and Valve Vault with inside dianeter as indicated.
Precast structures may be provided in lieu of cast-in-place structures.

2.6.2.1 Cast-In-Place Concrete Structures

Provide wet well and valve vault with a conpressive strength of 3000 psi at
28 days as specified in Section 03300 "Cast-I1n-Place Structural Concrete."

2.6.2.2 Precast Concrete Structures

ASTM C478/ CA78M except as specified herein. Provide precast concrete
structures with a conpressive strength of 4000 psi at 28 days and an air
entrai nment of 6 percent, plus, or mnus 2 percent and a m ni nrum wal

thi ckness of 5 inches. ASTM A615/ A615M rei nforcing bars. ASTM C443/ C443M
or AASHTO M198, Type B gaskets for joint connections. Use nonolithic base
and first riser.

2.6.3 Wet Well Base Materia
Provi de crushed stone as indicated and specified in Secti on02316A
"Excavation, Trenching, Filling, and Backfill for Wility Systens."
Provi de pol yet hyl ene vapor barrier as indicated and specified in Section
02531a "Sanitary Sewers."

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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Provi de punp station in accordance with drawi ngs and requirenents of the
respective equi pment manufacturers. Danpen and isol ate equi pment vibration.

3.1.1 Installation of Ductile-Iron Pressure Lines

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled, "General Requirenents for Installation of Pipelines" of
Section 02531a "Sanitary Sewers," and with the requirenents of AWM C600
for pipe installation, joint assenbly, and valve-and-fitting installation.

a. Mke flanged joint with gaskets, bolts, and nuts specified for
this type joint. Mke flanged joints up tight, taking care to
avoi d undue strain on flanges, fittings, and ot her accessories.
Align bolt holes for each flanged joint. Use size bolts for the
bolt hol es; use of undersized bolts to make up for m salignnent of
bolt holes or for any other purpose will not not be pernmtted. Do
not allow adjoining flange faces to be out of parallel to such
degree that the flanged joint cannot be nade watertight without
overstraining the flange.

3.1.2 Installation of PVC Plastic Pressure Pipe and Fittings

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
paragraph entitled "General Requirenents for Installation of Pipelines" of
this section and with the recommendations for pipe joint assenbly and
appurtenance installation in AWM M3, Chapter 7, "Installation.”

a. Pipe Less than 4 Inch D aneter:

(1) Make threaded joints by wapping the nale threads with joint

tape or by applying an approved thread |ubricant, than threading

the joining nmenbers together. Tighten joints with strap wenches
that will not damage the pipe and fittings. Do not tighten joint
nore than 2 threads past hand-tight.

(2) Push-On Joints: Bevel ends of pipe for push-on joints to
facilitate assenbly. Mark pipe to indicate when the pipe is fully
seated. Lubricate gasket to prevent displacenment. Exercise care
to ensure that the gasket remmins in proper position in the bel

or coupling while nmaking the joint.

(3) Solvent-weld joints shall conply with the manufacturer's
i nstructions.

3.1.3 Val ves

Installation of Valves: Install gate valves confornmng to AWM C500 in
accordance with AWM C600 for valve-and-fitting installation and with the
recomendati ons of the Appendix ("lInstallation, Operation, and Mi ntenance
of Gate Valves") to AWM C500. Install gate valves conformng to AWM C509
in accordance with AWM C600 for valve-and-fitting installation and with
the recomendations of the Appendix ("lInstallation, Operation, and

Mai nt enance of Gate Valves") to AWM C509. Install check valves in
accordance with the applicabl e requirenents of AWM C600 for

val ve-and-fitting installation , except as otherw se indicated. Mke and
assenble joints to gate val ves and check val ves as specified for maki ng and
assenbling the sane type joints between pipe and fittings.

3.1. 4 St eel Piping
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Install steel piping in accordance with ANSI B31.3. Use PTFE pipe thread
paste or PTFE powder and oil for jointing conmpound for pipe threads.

3.1.5 Force Main
Provide in accordance with Section 02531a "Sanitary Sewers."

3.1.6 Equi prent Installation
Install equipnent in accordance with these specifications and the
manufacturer's installation instructions. Gout equiprment nmounted on
concrete foundations before installing piping. Install piping to avoid
i mposi ng stress on any equi pnent. Match flanges accurately before securing
bol ts.

3.2 FI ELD TESTS AND | NSPECTI ONS

Performall field tests, and provide all |abor, equipment, and incidentals
required for testing, except that water and electric power needed for field
tests will be furnished as set forth in Division 01. Produce evidence,

when required, that any item of work has been constructed in accordance
with contract requirenents. Allow concrete to cure a mninumof 5 days
before testing any section of piping where concrete thrust bl ocks have been
provi ded.

3.2.1 Testing Procedure

Test piping in accordance with the Section 02530N "Sanitary Sewerage".
Test in operation all equipnent to denonstrate conpliance with the contract
requi renents.

3.2.2 Sewage Grinder Punp Lift Station

Test punps and controls, in operation, under design conditions to insure
proper operation of all equipnent. Provide all appliances, materials,

wat er, and equi pnent for testing, and bear all expenses in connection with
the testing. Conduct testing after all equipnent is properly installed,

el ectrical services and piping are installed, liquid is flowing, and the
punp station is ready for operation. Correct all defects discovered to the
satisfaction of the Contracting Oficer, and all tests repeated, at the
expense of the Contractor, until the equipnment is in proper working order.

-- End of Section --
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1

1

b. A registered professional engineer (P.E ) in fire protection
engi neeri ng.

c. Aregistered PEin a related engineering discipline and nmenber
grade status in the National Society of Fire Protection Engineers.

d. An engineer with a mninmmof 10 years' experience in fire
protection engi neering and nmenber grade status in the Nationa
Society of Fire Protection Engineers.

4 SYSTEM DESI GN

4.1 Oper at

The fire al ar
alarmreporti

on

m and detection systemshall be a conplete, supervised fire
ng system The system shall be activated into the al arm node

by actuation of any alarminitiating device or froma Fire 2 signal fromthe
Air Sampling Systemdetector. The systemshall remain in the alarm node
until the initiating device is reset and the fire alarmcontrol panel is
reset and restored to normal. Alarminitiating devices shall be connected

to signaling

line circuits (SLC), Style 6, in accordance with NFPA 72

Alarm notification appliances shall be connected to notification appliance
circuits (NAC), Style Z in accordance with NFPA 72. A | ooped conduit system
shal |l be provided so that if the conduit and all conductors within are
severed at any point, all IDC, NAC and SLC will remain functional. The

conduit | oop

requirenent is not applicable to the signal transm ssion |ink

fromthe | ocal panels (at the protected prem ses) to the Supervising Station
(fire station, fire alarmcentral conmunication center). Textual, audible,
and vi sual appliances and systens shall conply with NFPA 72. Fire alarm
system conponents requiring power, except for the control panel power

supply, shall
nmi cr oconput er
si ze of eight

operate on 24 Volts dc. Addressable system shall be
(m croprocessor or mcrocontroller) based with a m ni mum word
bits and shall provide the follow ng features:

a. Sufficient menory to performas specified and as shown for
addr essabl e system

b. Individual identity of each addressabl e device for the follow ng
conditions: alarm trouble; open; short; and appliances
mssing/failed renpte detector - sensitivity adjustment fromthe
panel for snoke detectors

c. Capability of each addressabl e device being individually disabled
or enabled fromthe panel

d. Each

SLC shall be sized to provide 40 percent addressabl e expansion

wi t hout hardware nodifications to the panel

The Air Sanpling System (Vesda Air Sanpling by Tyco or equal)shall consi st
of a highly sensitive | aser-based snoke detector, aspirator, and filter. It
shal | be nodular with an LED display and sounder integral to the detector.
The system shall be capable of being locally configured via an integra

progr anmer .

The system shall all ow progranmi ng of the follow ng:

four snoke threshold alarmlevels, Alert, Action, Fire 1 and Fire 2. These

| evel s shall

be programmabl e and able to be set at sensitivity ranges

of 0.005 to 0.0015-6% obscuration/foot, to neet UL approved range of
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protective grilles. Single stroke, electrically operated, supervised,
solenoid bells shall be used for coded applications.

2.6.2 Alarm Horns

Horns shall be surface mounted, with the matching mounting back box recessed
single projector, or grille and utilize an electronically controlled
plezoelectric driver and be the type suitable for use in an electrically
supervised circuit. The sound shall be generated by an electronically
controlled piezoelectric driver. Horns shall produce a sound rating of at
least 85 dBA at 10 feet. Choice of typical sound outputs shall include
Slow whoop, Hi-Lo, Siren, Horn, Temporal Coded Horn. Horns used in exterior
locations shall be specifically listed or approved for outdoor use and be
provided with metal housing and protective grilles.

2.6.3 Visual Notification Appliances

Visual notification appliances shall conform to the applicable requirements
of UL 1971 and the contract drawings. Appliances shall have clear high
intensity optic lens, Xenon flash tubes, and cutput white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a minimum of 75
candela. Strobe shall be surface mounted.

2.6.4 Combination Audible/Visual Notification Appliances

Combination audible/visual notification appliances shall provide the same
requirements as individual units except they shall mount as a unit in
standard backboxes. Units shall be factory assembled. Any other audible
notification appliance employed in the fire alarm systems shall be approved
by the Contracting Officer.

2.7 FIRE DETECTION AND ALARM SYSTEM PERIPHERAL EQUIPMENT
2.7.1 Conduit

Conduit and fittings shall comply with NFPA 70, UL 6, UL 1242, and UL 797,
2.7.2 Wiring

Wiring shall conform to NFPA 70. Wiring for 120 Vac power shall be No. 12
AWG minimum. The SLC wiring shall be the type of cable in accordance with
the manufacturers reguirements. Wiring for fire alarm dc circuits for
notification appliance circuits and valve actuators in sewer line associated
w/ AFFF system operation shall be No. 14 AWG minimum, unless otherwise
specified by the manufacturer. Voltages shall not be mixed in any junction
box, housing, or device, except those containing power supplies and control
relays. Wiring shall conform to NFPA 70. System field wiring shall he
solid copper and installed in metallic conduit or electrical metallic
tubing, except that rigid plastic conduit may be used under slab-on-grade,.
Conductors shall be color coded. Conductors used for the same functions
shall be similarly color coded. Wiring code color shall remain uniferm
throughout the circuit. Pigtail or T-tap connections to initiating device
circuits, supervisory alarm circuits, and notification appliance circuits
are prohibited. T-tapping using screw terminal blocks is allowed for style
5 addressable systems.

2.7.3 Special Tools and Spare Parts

Software, connécting cables and proprietary equipm§nt, necessary fgr t?e
maintenance, testing, and reprogramming of the equipment shall be furnished
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Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their frames and covers shall conform
to the requirenents of | EEE C2. Precast-concrete manhol es shall have the
required strength established by ASTM C 478, ASTM C 478M Franmes and covers
shal | be nade of gray cast iron and a nachi ne-fini shed seat shall be
provided to ensure a matching joint between frane and cover. Cast iron
shall comply with ASTM A 48, O ass 30B, m nimum Handhol es for |ow voltage
cables installed in parking lots, sidewal ks, and turfed areas shall be
fabricated froman aggregate consisting of sand and with continuous woven
gl ass strands having an overall conpressive strength of at |east 10,000 ps
and a flexural strength of at |east5,000 psi. Pullbox and handhol e covers
in sidewal ks, and turfed areas shall be of the sane material as the box.
Concrete pull boxes shall consist of precast reinforced concrete boxes,
ext ensi ons, bases, and covers.

2.8 TRANSFORMERS, SUBSTATI ONS, AND SW TCHGEAR

Transformers, substations, and swi tchgear shall be of the outdoor type
having the ratings and arrangenents indicated. Mediumvoltage ratings of
cable term nations shall be 15 kV between phases for 133 percent insulation
I evel .

2.8.1 Pad- Mount ed Transforners

Pad- mount ed transforners shall conply with ANSI C57.12.26 and shall be of
the loop feed radial switchtype. The second set of high voltage bushings
shal |l be used for surge arresters. Pad-mounted transforner stations shall be
assenbl ed and coordi nated by one manufacturer and each transformer station
shal | be shipped as a conplete unit so that field installation requirenents
are limted to nounting each unit on a concrete pad and connecting it to
primary and secondary lines. Stainless steel pins and hinges shall be
provided. Barriers shall be provided between hi gh- and | ow voltage
conpartnents. High-voltage conpartnent doors shall be interlocked with | ow
vol tage conpartment doors to prevent access to any high-voltage section

unl ess its associated | ow voltage section door has first been opened.
Conpartnents shall be sized to neet the specific dinensional requirenents of
ANSI C57.12.26. Wndings shall be made of copper. Pentahead | ocking bolts
shal | be provided with provisions for a padl ock

2.8.1.1 Hi gh- Vol t age Conpartnents

The hi gh-vol tage conpartnent shall be dead-front construction. Primary

swi tching and protective devices shall include |oadbreak switching, oil-

i mersed, bayonet-type, overload fuse in series with a partial range
current-limting fuse, medi umvoltage separabl e | oadbreak connectors,

uni versal bushing wells and inserts or integral one piece bushings and surge
arresters. Fuses shall conmply with the requirements of paragraph METERI NG
AND PROTECTI VE DEVI CES. The switch shall be mounted inside transforner tank
with switch operating handl e |ocated in high-voltage conpartnent and

equi pped with netal |oop for hook stick operation. Fuses shall be
interlocked with switches so that fuses can be renoved only when the
associated switch is in the "OPEN' position. Adjacent to nmediumvoltage
cabl e connections, a nanmeplate or equivalent stencilled inscription shall be
provi ded inscribed "DO NOT OPEN CABLE CONNECTORS UNLESS SWTCH IS OPEN. "
Surge arresters shall be fully insulated and configured to terninate on a
second set of high voltage bushings.

2.8.1.2 Load- Break Switch
Radi al -feed oil-imersed type rated at 15 kV, 95kV BIL, with a continuous
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current rating and | oad-break rating of 200 anpere, and a make-and-| atch
rating of 10,000 rns anperes synmetrical. Locate the switch handle in the
hi gh- vol t age conpart nent.

2.8.1.3 Transformer Tank Secti ons

Transformers shall conply with | EEE C57.12.00, ANSI C57.12.21, and ANS|
C57.12.26 and shall be of the less-flanmmable, liquid-insulated type with or
liquid. Transformers shall be suitable for outdoor use and shall have 2
separate w ndi ngs per phase. Standard NEMA primary taps shall be provided.
VWere primary taps are not specified, 4, 2-1/2 percent rated kVA hi gh-

vol tage taps shall be provided below rated, prinmary voltage. Operating

handl es for primary tap changers for de-energi zed operation shall be |ocated
wi t hi n hi gh-vol tage conmpartments, externally to transformer tanks. Adjacent

to the tap changer operating handl e, a nameplate or equival ent stenciled
inscription shall be provided and inscribed "DO NOT OPERATE UNDER LOAD. "
Transfornmer ratings at 60 Hz shall be as foll ows:

Three-phase capacity. . ... ... 1125150 kVA

[ MpedanCe. . .. 5-752. 00%
Tenperature RiSe. .. ... . e 65 degrees C

Hi gh-voltage winding........... ... . .. ... 13.8 kV

Hi gh-voltage winding connections................ ... iuon... Del t a.
Lowvoltage winding........ ... ... 120/ 208 vol ts.
Low vol tage winding connections. ................ ... ..., wye
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2.9.1. 4 C-Rated, Current-Limting Power Fuses

Crated, current-limting power fuses shall open in 1000 seconds at currents between 170 and
240 percent of the C rating.

2.9.2 I nstrunent Transforners
2.9.2.1 Gener al

Instrunent transforners shall conply with ANSI Cl12.11 and | EEE C57.13. Instrunent transforners
shall be configured for nmounting in/on the device to which they are applied. Polarity marks on
instrument transfornmers shall be visually evident and shown on draw ngs.

2.9.2.2 Current Transforners

Unl ess ot herwi se indicated, bar, wound, or w ndowtype transformers are acceptable; and except
for windowtype units installed over insulated buses, transfornmers shall have a BIL rating
consistent with the rated BIL of the associated switchgear or electric power apparatus

bushi ngs, buses or conductors. Current transformers shall have the indicated ratios. The
continuous thermal -current rating factor shall not be less than 2.0 . Oher thernmal and
mechani cal ratings of current transforners and their prinmary | eads shall be coordinated with
the design of the circuit breaker and shall be not |less than the nonentary rating of the
associated circuit breaker. Circuit protectors shall be provided across secondary | eads of the
current transforners to prevent the accident open-circuiting of the transfornmers while

energi zed. Each term nal of each current transformer shall be connected to a short-circuiting
termnal block in the circuit interrupting nmechani smcabinet, power transformer term nal
cabinet, and in the associated instrument and relay cabinets.

2.9.2.3 Current Transformers for Power Transforners
Single-ratio bushing type current transforners shall be provided internally around power
transfornmer bushings as shown. Single-ratio units shall have a mininmmrelaying accuracy cl ass
of 0.6B-0.5 .

2.9.2.4 Current Transfornmers for Kwh and Demand Metering (Low Voltage)

RATI O RF at 30 degrees C
200/ 5 4.0
300/ 5 3.0
400/ 5 4.0
600/ 5 3.0
800/ 5 2.0
1200/ 5 1.5
1500/ 5 1.5
2000/ 5 1.5
3000/ 5 1.33
Primary Amp Rating (of CT) Accuracy Cl ass
200 0.3 thru B-0.1
300- 400 0.3 thru B-0.2
600- 1200 0.3 thru B-0.5
1500 0.3 thru B-0.9
2000- 3000 0.3 thru B-1.8

Current transforners shall conformto | EEE C57.13. Provide current transforners with a

met ering accuracy G ass of 0.3 through B-0.2, with a mninum RF of 4.0 at 30 degrees C, with
600-volt insulations, and 10 kV BlIL. Provide butyl-nml ded, w ndowtype current transforners
mounted on the transforner | owvoltage bushings. Route current transformer leads in a |ocation
as renote as possible fromthe power transformer secondary cables to permit current
nmeasurenents to be taken wi th hook-on-ammeters.

2.9.3 WAt t hour Meters
For the Al B Annex, Mai ntenanace facility #2, Mi nteanance Operations Building and the Flight
Operations Building refer to specification section 16415A. \Watthour neter shall be for Sewage
Lift Station only.s— and shall conformto ANSI Cl12.10, except nunbered termi nal wring sequence
and case size may be the manufacturer's standard. Watthour neters shall be of the socket
nmount ed out door type having a 30 minute, cunulative form denmand register meeting ANSI Cl12.4
and provided with not Iess than 2-1/2 stators.

2.10 SURGE ARRESTERS

Surge arresters shall conply with NEMA LA 1, | EEE C62.1, |EEE C62.2, and
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2.6 TRANSIENT VOLTAGE SURGE PROTECTION (TVS3S)

2

2

2.

Transient voltage surge suppressors shall be provided on main distribution
panels of all four buildingsas—indiecated. Surge suppresscrs shall meet the
requirements of IEEE C62.11, C62.41 and C62.45 and be UL listed and
labeled as having been tested in accordance with UL 1449. Surge suppressor
ratings for buildings at the Rugge-Hamilton site shall be 120/208 wvolts
rms, operating voltage; 60 Hz; 3-phase; 4 wire with ground; transient
suppression voltage {(peak let-through voltage) of 400 volts. Surge
suppressor ratings for the AIB ANNEX building shall be 277/480 volt rms,
operating voltage; 60 Hz; 3-phase; 4-wire with ground; suppression voltage
{peak let-through voltage) of 800 volts. Each 277/480V and 120/208V Tvss
device, at the service entrance, shall have a surge current capacity added
between L-G and L-N protection modes of 120,000 amperes/phase for Category

C2. And, a response time no greater than 5 nanoseconds. Fuses shall not
be used as surge suppression.

.7.1 MOLDED-CASE CIRCUIT BRERKERS

Molded-case circuit breakers shall conform to NEMA AB 1 and UL 48%and UL 877
for circuit breakers and circuit breaker enclosures located in hazardous
(classified) locations. Circuit breakers may be installed in panelbocards,

switchboards, enclosures, motor control centers, or combination motor
controllers.

L7.1.1 Construction

Circuit breakers shall be suitable for mounting and operating in any
peosition. Lug shall be listed for copper conductors only in accordance
with UL 486E. Single-pole circuit breakers shall be full module size with
not more than one pole per module. Multi-pole circuit breakers shall be of
the common-trip type having a single operating handle such that an overload
or short circuit on any one pole will result in all peles opening
simultanecusly. Sizes of 100 amperes or less may consist of single-pole
breakers permanently factory assembled into a multi-pole unit having an
internal, mechanical, nontamperable common-trip mechanism and external
handle ties. All circuit breakers shall have a quick-make, quick-break
overcenter toggle-type mechanism, and the handle mechanism shall be
trip-free to prevent holding the contacts closed against a short-circuit or
sustained overload. All circuit breaker handles shall assume a position

between "ON" and "OFF" when tripped automatically. 2all ratings shall be
clearly visible.

7.1.2 Ratings

Voltage ratings shall be not less than the applicable circuit veltage. The
interrupting rating of the circuit breakers shall be at least equal to the
available short-circuit current at the line terminals of the circuit
breaker and correspond te the UL listed integrated shert-circuit current
rating specified for the panelboards and switchboards. Molded-case circuit
breakers shall have nominal voltage ratings, maximum centinuous-current
ratings, and maximum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X/R ratio.

2.7.1.3 Cascade System Ratings

Circuit breakers used in series combinations shall be in accordance with UL
489. Equipment, such as switchboards and panelboards, which house
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