PSD-ELOP-CTR BA#4 UTILITY SPECIFICATIONS

Lionakis No. 025112.01 331000
February 5, 2026 Water System
Make-Ready Utilities Page 1

PART 1

1.1

1.2

1.3

SECTION 33 10 00

DOMESTIC WATER SYSTEM

GENERAL

SECTION INCLUDES

A. Site water distribution system for domestic services up to 5 feet of any on-site building
being served.

B. Domestic water transmission or distribution system within a road-way or street right-of-
way.

RELATED SECTIONS

A. Section 31 21 00, Utility Trenching and Backfill

RELATED DOCUMENTS

A. ASME

1.

ASME A112.1.2: Air Gaps in Plumbing Systems (for Plumbing Fixtures and Water
Connect Receptors

2. ASME B1.20.1: Pipe Threads, General Purpose, Inch
B. ASTM

1. ASTM A536: Standard Specification for Ductile Iron Castings

2. ASTM A674: Standard Practice for Polyethylene Encasement for Ductile Iron Pipe for
Water or Other Liquids

3. ASTM D1785: Standard Specification for Poly Vinyl Chloride (PVC) Plastic Pipe,
Schedules 40, 80, and 120

4. ASTM D2564: Standard Specification for Solvent Cements for Poly Vinyl Chloride
(PVC) Plastic Piping Systems

5. ASTM F1056: Standard Specification for Socket Fusion Tools for Use in Socket Fusion
Joining Polyethylene Pipe or Tubing and Fittings

C. AWWA

1. C104: Cement-Mortar Lining for Ductile-Iron Pipe and Fittings

2. C105: Polyethylene Encasement for Ductile-Iron Pipe Systems

3. C110: Ductile-Iron and Gray-Iron Fittings

4. C111: Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

5. C115: Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges

6. C116: Protective Fusion-Bonded Epoxy Coatings for the Interior & Exterior Surfaces
for Ductile-Iron and Gray-Iron Fittings

7. C150: Thickness Design of Ductile-lIron Pipe

8. C151: Ductile-lron Pipe, Centrifugally Cast
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9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

32.

33.

34.

35.
36.
37.

C153: Ductile-Iron Compact Fittings
C200: Steel Water Pipe 6 inch and larger

C205: Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 inch and
Larger-Shop Applied

C207: Steel Pipe Flanges for Waterworks Service-Sizes 4 inch through 144 inch
C208: Dimensions for Fabricated Steel Water Pipe Fittings

C210: Liquid-Epoxy Coatings and Linings for Steel Water Pipe and Fittings
C213: Fusion-Bonded Epoxy Coatings and Linings for Steel Water Pipe and Fittings
C500: Metal-Seated Gate Valves for Water Supply Service

C502: Dry-Barrel Fire Hydrants

C503: Wet Barrel Fire Hydrants

C504: Rubber Seated Butterfly Valves.

C507: Ball Valves, 6 inch through 60-inches.

C508: Swing-check Valves for Waterworks Service, 2 inch through 48-inch NPS.
C509: Resilient-Seated Gate Valves for Water Supply Service

C510: Double Check Valve Backflow Prevention Assembly

C511: Reduced-Pressure Principle Backflow Prevention Assembly

C512: Air-Release, Air/Vacuum, and Combination Air Valves for Water and
Wastewater Service

C550: Protective Interior Coatings for Valves and Hydrants

C600: Installation of Ductile-lIron Water Mains and Their Appurtenances
C606: Grooved and Shouldered Joints

C651: Disinfecting Water Mains

C800: Underground Service Line Valves and Fittings

C900: Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 inch through
60 inch for Water Transmission and Distribution

C901: Polyethylene (PE) Pressure Pipe and Tubing, 2 inch through 3 inch for Water
Service

C905: Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 inch through
48 inch for Water Transmission and Distribution

C906: Polyethylene (PE) Pressure Pipe and Fittings, 4 inch through 65 inch, for
Waterworks

M11: Steel Pipe - A Guide for Design and Installation
M23: PVC Pipe — Design and Installation
M41: Ductile-Iron Pipe and Fittings

D. Factory Mutual Insurance Company (FM)

1.

FM 1530: Fire Department Connections

E. National Fire Protection Association (NFPA)
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1.4

1.5

1.6

1. NFPA 24: Installation of Private Fire Service Mains and Their Appurtenances

F. National Sanitation Foundation (NSF)
1. NSF 61: Drinking Water System Components-Health Effects

G. Underwriters Laboratory(UL)
1. UL 262: Safety Gate Valves for Fire-Protection Service
2. UL 405: Safety Fire Department Connection Devices
3. UL 789: Indicator Posts for Fire-Protection Service

DEFINITIONS

AASHTO: American Association of State Highway and Transportation Officials
ASTM: American Society for Testing Materials

AWWA: American Waterworks Association

DI: Ductile iron

DIP: Ductile iron pipe

FM: Factory Mutual

NFPA: National Fire Protection Association

I @ MmO O W >

NSF: National Sanitation Foundation

PCC: Portland cement concrete

J. PE: Polyethylene

K. PVC: Polyvinyl Chloride

L. UL: Underwriters Laboratory

SYSTEM PERFORMANCE REQUIREMENTS

A. Minimum Working Internal Pressures: As indicated on Plans.

B. External Load: Earth load indicated by depth of cover plus AASHTO H20 live load unless
indicated otherwise.

SUBMITTALS

A. Follow submittal procedure outlined in Section 01 10 00, Supplemental General Require-
ments.

B. Product Data: Manufacturer’s literature and data, including, where applicable, sizes, pres-
sure rating, rated capacity, listing/approval stamps, labels, or other marking on equipment
made to the specified standards for materials, and settings of selected models, for the
following:

1. Piping materials and fittings
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Gaskets, couplings, sleeves, and assembly bolts and nuts
Flexible pipe fittings

Restrained pipe fittings

Expansion joints

High deflection fittings/ball joints

Gate valves

Butterfly valves

Check valves

Ball valves

Air release, air/ vacuum and combination air valves
Blow-off valves

Pressure reducing valves

Flow Regulating valves

Service connections and water meters

Valve boxes, meter boxes, frames and covers
Backflow preventers

Fire hydrants

Post indicator valves

Fire department connections

Thrust block concrete mix

Tapping sleeves and tapping valves

Service saddles and corporation stops
Identification materials and devices

331000
Water System
Page 4

C. Shop Plans and Calculations: Where an on-site fire water system is required, Contractor
shall provide shop plans for Engineer and agency approval prior to construction. Coordi-
nate with the Plans and identify any proposed modifications or deviations. Shop Plans
and Calculations shall be stamped and signed by a registered Fire Protection Engineer
licensed by the State of California as required.

1.

Include the following information:
Design assumptions

Thrust block sizing and calculations
Materials to be used

Available water pressure

®© o 6 T o

Required water pressure

The review of fire system components constitutes only a portion of the review and
approval required. A copy of the fire system component submittal package shall be

forwarded to the local fire marshal for further review and approval.
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D. Water Pressure Report: At the conclusion of work, the Contractor shall engage a qualified

testing service to conduct a flow test of the existing system (providing flow test data for all
mains and at least six (6) hydrants). Provide date and location of test, type and method
of test performed, static pressure and residual pressure in psig, observed flow in gpm, and
orifice size.

Shop drawings: Include plans, elevations, details and attachments.

1. Precast and cast in-place vaults and covers

2. Wiring diagrams for alarm devices

Field test reports: Indicate and interpret test results for compliance with the Project re-
quirements.

1.7 QUALITY ASSURANCE

A.

C.

Comply with requirements of utility supplying water. Do not operate existing valves or tap
existing piping without written permission and/or presence of utility company representa-
tive.

. Comply with the following requirements and standards:

1. NSF 61: “Drinking Water System Components-Health Effects” for materials for potable
water.

2. NFPA 24: “Installation of Private Fire Service Mains and Their Appurtenances” for
materials, installations, tests, flushing, and valve and hydrant supervision.

3. NFPA 70: “National Electric Code” for electrical connections between wiring and
electrically operated devices.

Provide listing/approval stamp, label, or other marking on piping and specialties made to
a specified standard.

1.8 MATERIAL DELIVERY, STORAGE AND HANDLING

A.

Preparation for Transport: Prepare valves, including fire hydrants, according to the follow-
ing:

1. Ensure that valves are dry and internally protected against rust and corrosion.

2. Protect valves against damage to threaded ends and flange faces.

3. Set valves in best position for handling. Set valves closed to prevent rattling.

Deliver piping with factory-applied end-caps. Maintain end-caps through shipping, storage

and handling to prevent pipe end damage and to prevent entrance of dirt, debris and mois-
ture.

Handling: Use slings to handle valves and fire hydrants whose size requires handling by
crane or lift. Rig valves to avoid damage to exposed parts. Do not use handwheels or
stems as lifting or rigging points.

. During Storage: Use precautions for valves, including fire hydrants according to the fol-

lowing.

1. Do not remove end protectors, unless necessary for inspection, then reinstall for
storage.
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1.9
A.
B.
PART 2
2.1
A.
C.
D.
22

T o mom

2. Protection from Weather: Store indoors and maintain temperature higher than ambient
dew-point temperature. Store indoors and maintain temperature higher than ambient
dew point temperature. Support off the ground or pavement in watertight enclosures
when outdoor storage is necessary.

Do not store plastic pipe and fittings in direct sunlight.
Protect pipe, fittings, flanges, seals and specialties from moisture, dirt and damage.
Protect linings and coatings from damage.

Handle precast boxes, vaults and other precast structures according to manufacturer’'s
written instructions.

Protect imported bedding and backfill material from contamination by other materials.

COORDINATION

Coordinate connection to existing water mains with water utility supplying water.

Coordinate piping materials, sizes, entry locations, and pressure requirements with build-
ing domestic water distribution piping and fire protection piping.

PRODUCTS

PE PLASTIC PIPE: SIZES %2 INCH THROUGH 3-INCHES

Pipe and Fittings: Provide PE3408, Pressure Class 200, DR 9 conforming to AWWA C901.
PWPIPE, or approved equal.

B. Cast Copper Fittings shall conform to ASME B16.18.

Cast Copper Compression Fittings and connections shall be Mueller 110, Ford or ap-
proved equal.

Joints: Restrain with clamps or heat-fusion.

DIP: SIZES 4 INCH THROUGH 48 INCH

A.

Pipe: Pressure Class 350 pipe conforming to AWWA C151, AWWA Manual M41 and
standard thickness per AWWA C150. U.S. Pipe, American Cast Iron Pipe Company, or
approved equal.

Fittings: Provide fittings with pressure rating greater than or equal to that of the adjoining
pipe.

Pipe and Fitting Lining: Cement Mortar, AWWA C104.

D. Pipe and Fitting Coating: Asphaltic, AWWA C151 or C115.

Fittings

1. Standard: AWWA C110, sizes 4 inch through 48 inch.

2. Compact: AWWA C153, sizes 4 inch through 24 inch.

3. Allfittings shall be fusion epoxy coated per AWWA C116.
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F. Exterior Soil Corrosion Protection for Pipe and Fittings: Polyethylene encasement, AWWA

2.3

24

C106.

Unrestrained Joints (Rubber Gasket Joints):

1.

2.

Push-On Bell and Spigot Joint: Provide shape of pipe ends and fitting ends, gaskets,
and lubricant for joint assembly conforming to AWWA C111.

Mechanical Joint: Dimensional and material requirements for pipe ends, glands, bolts
and nuts, and gaskets shall conform to AWWA C111.

Restrained Joints:

1.

Flanged Joint: Provide bolts, nuts, and gaskets in conformance with AWWA C115.
Gaskets shall conform to the requirements specified in AWWA C111. Unless
otherwise required, above ground flange assembly bolts shall be standard hex-head,
cadmium plated machine bolts with American Standard Heavy, hot—pressed, cadmium
plated hexagonal nuts. Buried flange nuts and bolts shall be as above except they
shall be of Type 304 stainless steel.

Push-On Bell and Spigot Joint: Provide shape of pipe ends and fitting ends, gaskets,
and lubricant for joint assembly conforming to AWWA C111 with “Field Lok Gasket,”
sizes 4 inch through 24 inch, “TR Flex,” sizes 4 inch through 64 inch; both by U. S.
Pipe, or approved equal. “Megalug” restraint harness, EBAA Iron, or approved equal.

Mechanical Joint: Dimensional and material requirements for pipe ends, glands, bolts
and nuts, and gaskets shall conform to AWWA C111 with “Megalug,” sizes 3 inch
through 48 inch, EBAA Iron, or approved equal.

Insulating Joints:

1.

3.
4.

Provide a rubber-gasketed or other suitable approved type of insulating joint or
dielectric coupling which will effectively prevent metal-to-metal contact at the joint
between adjacent sections of dissimilar metals.

Provide joint of the flanged type with insulating gasket, insulating bolt sleeves, and
insulating washers.

Provide gasket of the dielectric type, full face, as recommended in AWWA C115.
Provide bolts and nuts as recommended in AWWA C115.

PE PIPE: SIZES 4 INCH THROUGH 64 INCH

A. Pipe and Fittings: AWWA C906

B. Joints:

1.
2.

Thermal Butt Fusion: AWWA C906 and pipe manufacturer's recommendations
Flanged joints: AWWA C906 and pipe manufacturer’'s recommendations

PVC PIPE: SIZES 4 INCH THROUGH 48 INCH

A.

Pipe: Pressure Class 200, DR 11, spigot and gasket bell end, conforming to AWWA C900
(4 inch through 12 inch and AWWA C905 (14 inch through 48 inch)

. Fittings: Ductile iron fittings
1.

Standard: AWWA C110, sizes 4 inch through 48 inch
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2.5

2.6

2. Compact: AWWA C153, sizes 4 inch through 24 inch
3. Allfittings shall be fusion epoxy coated per AWWA C116

Unrestrained Joints: Push-On Bell and Spigot Joint: AWWA C900

D. Restrained Joints:

1. Push-On Bell and Spigot Joint: Harness assembly as manufactured by EBAA Iron, or
approved equal.

2. Plain End PVC to Ductile Iron Mechanical Joint: EBAA Iron, or approved equal.

. Steel or Ductile Iron Couplings:

1. Plain End Pipe to Plain End Pipe: Ductile iron or steel bolted couplings, manufacturer’s
shop coating with low alloy steel bolts and nuts. Steel couplings to conform to AWWA
C219.

2. Plain End Pipe to Ductile Iron or Steel Flanged Pipe: Ductile iron or steel bolted flanged
coupling adapters, manufacturer’'s shop coating with low alloy steel bolts and nuts.
Steel flanged couplings to conform to AWWA C219.

PVC Couplings:

1. Unrestrained Plain End to Plain End Pipe: AWWA C900, as manufactured by North
American Piper approved equal.

2. Restrained Plain End to Plain End Pipe: AWWA C900, “Fluid-Tite” as manufactured
by North American Pipe, or approved equal.

HIGH DEFLECTION FITTINGS/BALL JOINTS

A.

B.

Plain End Pipe: Xtra Flex Restrained Joint High Deflection Fittings, 4 inch through 24 inch,
U. S. Pipe, or approved equal.

Mechanical or Flanged Joint: Flex 900, 4 inch through 12 inch, EBAA Iron, or approved
equal.

GATE VALVES

A.
B.

Provide valves conforming to AWWA C500 or AWWA C509

Valves shall be resilient-seated, with non-rising stem, gray or ductile-iron body and bonnet,
with bronze or gray or ductile-iron gate, bronze stem and square stem operating nut unless
noted otherwise.

All bolts, nuts and washers, except operating nut, shall be stainless steel.

D. Stem operating nut to be 2 inches square and open counter-clockwise.

Stem extensions shall be installed to bring the stem operating nut to within 2 feet of finish
grade where the depth from finish grade to the stem operating nut exceeds 4 feet.

Provide protective epoxy interior and exterior coating according to AWWA C550 and man-
ufacturer’s recommendations.

For the domestic water system, valves shall also conform to NSF 61.
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H. Service vine Valves and fittings, 2 inch and smaller shall be in accordance with AWWA

2.7

2.8

l.
J.

C800
Where a post indicator is shown, provide valve with an indicator post flange.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the project include, but are not limited to, the fol-
lowing:

1. Mueller Co
2. Clow Company
3. American AVK, or approved equal

BUTTERFLY VALVES

A.

@ m m O O W

AWWA C504, rubber seated, Class 150B ductile iron body and discs, stainless steel
shafts, adjustable field replaceable rubber seats mating against stainless steel seat rings
and field-replaceable seals.

Flanged or mechanical joint end connections.

No wafer type valves allowed.

Traveling nut type valve actuators designed for buried service unless noted otherwise.
All bolts, nuts and washers, except wrench nut, shall be stainless steel.

Wrench nut to be 2 inches square and open counter-clockwise.

. Stem extensions shall be installed to bring the wrench nut to within 2 feet of finish grade

where the depth from finish grade to the wrench nut exceeds 4 feet.

Provide protective epoxy interior and exterior coating according to AWWA C550 and man-
ufacturer’'s recommendations.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:

1. Mueller Co
2. Clow Company
3. American AVK, or approved equal

SWING CHECK VALVES

A.
B.

Provide swing-check type valves conforming to AWWA C508.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:

1. Prince
2. DeZurik/APCO, or approved equal
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2.9 BALL VALVES

A. Provide ball valves (6 inch through 48 inch) per AWWA C507 as manufactured by Crane

2.10

2.11

Company, or approved equal.

. Provide ball valves (2 inches and smaller) conforming to AWWA C800 as manufactured

by Mueller 300 Series, Ford, or approved equal.

. Valves shall open by counterclockwise rotation of the valve stem.
. Provide valves with ends as appropriate for the adjoining pipe.

. Provide valve with lockable operating nut or handle as shown on the Plans.

AIR RELEASE, AIRVACUUM AND COMBINATION AIR VALVES

A

Air release and vacuum valves: Provide valve and service size as shown on the Plans.
Valve shall have cast-iron single valve body, and shall conform to AWWA C512. A com-
pound lever system shall have a maximum operating pressure of 300 psi. Provide a pro-
tective cap for the outlet of the valve. Provide universal air-vacuum type valves, Jones,
DeZurik/APCO or approved equal.

Combination air valves: Provide valve and service size as shown on the Plans. Valve
shall have cast-iron single valve or double valve body, and shall conform to AWWA C512.
A simple or compound lever system shall have a maximum operating pressure of 300 psi.
Provide a protective cap for the outlet of the valve.

. Available Manufacturers: Subject to compliance with requirements, manufacturers offer-

ing products that may be incorporated into the project include, but are not limited to, the
following:

1. Jones
2. Mueller Co
3. DeZurik/APCO, or approved equal

BLOW-OFF VALVES

A.

Provide valve and service size as shown in the Plans. Provide 2 inch valves at low points
of the piping system, and 4 inch valves at dead-ends of the piping system, unless other-
wise directed by the Engineer.

. 2 inch blow-off shall have a 2 inch vertical female iron pipe (FIP) inlet and a 2 inch normal

pressure and temperature (NPT) nozzle outlet with cap. Valve shall open by counterclock-
wise rotation of a top-mounted 9/16 inch square operating nut. All working parts shall be
serviceable without excavation. Kupferle/Truflo Model TF550, or approved equal.

4 inch blow-off shall have all brass principal working parts, 4 inch inlet and outlet and is
self-draining and non-freezing. Valve shall open by counterclockwise rotation of a top-
mounted 2 inch square operating nut. All working parts shall be serviceable without exca-
vation.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:
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212

213

2.14

2.15

2.16

E. Jones, or approved equal
PRESSURE-REDUCING VALVES

A. Valve: Automatic, pilot-operated, cast-iron body with interior coating according to AWWA
C550. 250 psi working-pressure, bronze pressure-reducing pilot valve and tubing, and
means for discharge pressure adjustment.

B. Valves shall have flanged ends. Valves sized 3 inches or smaller may have screwed ends.

C. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:

1. Cla-Val Company
2. Bermad
3. Ames Company, or approved equal

FLOW-REGULATING VALVES

A. Valve: Automatic, pilot-operated, cast-iron body with interior coating according to AWWA
C550. 250 psi working-pressure, bronze pressure-reducing pilot valve and tubing, and
means for flow adjustment. Details as indicated.

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:

1. Cla-Val Company
2. Bermad
3. Ames Company, or approved equal

SERVICE CONNECTIONS AND WATER METERS
A. Service connections and water meter details and boxes as indicated.
VALVE BOXES, METER BOXES, FRAMES AND COVERS

A. Water Valve Box: Provide pre-cast concrete valve box for each buried valve. Provide box
with steel or cast iron traffic cover marked “WATER”. Christy, Armorcast, Jensen Pre-cast,
or approved equal.

B. Valve or Meter Boxes: Contractor shall verify box size required for water system appur-
tenances as shown in the Construction Documents. Provide a precast concrete utility box
for each buried appurtenance. Provide a traffic-rated lid for H20 loading. A non-traffic
rated lid may be used for boxes located in landscape areas. Christy, Armorcast, Jensen
Pre-cast, or approved equal.

BACKFLOW PREVENTER - REDUCED PRESSURE PRINCIPLE ASSEMBLIES (RPPA)

A. Provide RPPA consisting of two independently operating check valves with a pressure
differential relief valve located between the two check valves, two shut-off valves and four
test cocks. RPPA shall be tamper-proof and conform to AWWA C511. Valve shall have
an outside screw (OS) gate valve on inlet and outlet, and strainer on inlet. Include test
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cocks and pressure-differential relief valve with ASME A112.1.2 air gap fitting located be-
tween 2 positive-seating check valves for continuous-pressure application.
B. Body:
1. 2inch and Smaller: Bronze with threaded ends
2. 2% inch and Larger: Bronze, cast iron steel, or stainless steel with flanged ends

C. Interior Lining: AWWA C550, epoxy coating for cast iron or steel bodies
D. Interior Components: Corrosion-resistant materials

E. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:

1. Cla-Val Company

Ames Company

Febco, CMB Industries, Inc.
Hersey Products, Inc.

Watts

6. Zurn/Wilkins, or approved equal

ok~ D

2.17 BACKFLOW PREVENTER - DOUBLE CHECK DETECTOR ASSEMBLY (DCDA)

A. Provide a cast-iron body DCDA consisting of mainline double check assemblies in parallel
with a bypass double check and meter assembly, two shut-off valves and four test cocks.
DCDA shall be tamper-proof and conform to AWWA C510. FM approved or UL listed,
with outside screw and yoke (OS&Y) gate valve on inlet and outlet, and strainer on inlet.
Include two positive-seating check valves and test cocks, and bypass with displacement-
type water meter, valves, and double-check backflow preventer, for continuous pressure
application.

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:

1. Cla-Val Company

2. Ames Company

3. Febco, CMB Industries, Inc.

4. Hersey Products, Inc.

5. Zurn/Wilkins, or approved equal

2.18 POST INDICATOR VALVE

A. General: UL 789, FM approved, vertical-type, cast-iron body with operating wrench exten-
sion rod, and adjustable cast-iron barrel of length required for depth of bury of valve.

B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Project include, but are not limited to, the fol-
lowing:
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1. Mueller Company
2. Clow Corporation
3. American Cast Iron Company

2.19 FIRE DEPARTMENT CONNECTION

A. Exposed, sidewalk or Freestanding Type Fire Department Connection: UL 405, cast brass
body with threaded inlets according to NFPA 1963 and matching local fire department
hose threads and threaded bottom outlet. Include lugged caps, gaskets and chains;
lugged swivel connections and drop clapper for each hose-connection inlet; 18-inch-high
brass sleeve; and round escutcheon plate. Number of inlets shall be as shown on the
Plans. Clapper and spring check inlets shall each have a minimum capacity of 250 gpm
and be furnished with a cap and chain. Outlet shall be sized for simultaneous use of all
inlets. Connection shall be branded “Building XX”.

1. 2-Way FDC: Connection shall conform to UL 405 or FM 1530. Elkhart, Croker, or
approved equal.

2. 3-Way FDC: Connection shall be subject to approval by the local water department or
fire marshal. Elkhart, Croker, Potter-Roemer or approved equal.
2.20 FIRE HYDRANTS

A. Provide two 2 %2 inch and one 4-inch outlets, with a 6 inch nominal inside diameter inlet
and break-away type bolts. Hydrant shall have a working pressure of 250 psi and shall
conform to C503 and be UL listed and FM approved. Provide hydrants of one manufac-
turer. Clow model 850 series or approved equivalent, subject to approval of the Owner
and fire marshal.

2.21 THRUST BLOCKS

A. Use concrete conforming to ASTM C94 having a minimum compressive strength of 2,500
psi at 28 days; or use concrete of a mix not leaner than one part cement, 2 /2 parts sand,
and 5 parts gravel, having the same minimum compressive strength.

B. Provide thrust blocks or mechanical pipe restraints at all fittings and changes in angle,
alignment or elevation.

C. Where depth or location of existing structures prohibit the use of standard thrust blocks,
gravity blocks may be used.

2.22 TAPPING SLEEVES AND TAPPING VALVES

A. Tapping sleeves shall be epoxy coated and furnished with stainless steel washers, nuts
and bolts. Mueller H-615 and H-619, Ford, or approved equal.

B. Tapping valves shall have flanged inlet, Class 125, conforming to ASME B16.1 and fur-
nished with stainless steel washers, nuts and bolts. Tapping valves shall be constructed
with a mechanical joint outlet. Mueller T-687, T-642, T-681, or approved equal.

2.23 SERVICE SADDLES AND CORPORATION STOPS

A. Service Saddles: Saddles shall conform to AWWA C800 and NSF 61.
1. For DIP: Provide bronze or stainless-steel body, double strap type with a 200 psi



PSD-ELOP-CTR BA#4 UTILITY SPECIFICATIONS

Lionakis No. 025112.01 331000
February 5, 2026 Water System
Make-Ready Utilities Page 14

2.24
A.
B
PART 3
3.1

B.

maximum working pressure. Mueller Co. or approved equal.
2. For PVC: Provide bronze body, wide strap type. Mueller H-615, or approved equal.
3. For PE: Per manufacturer’s recommendations.
Corporation Stops: Provide ground key type; bronze conforming to ASTM B61 or ASTM
B62, for a working pressure of 100 psi and suitable for the working pressure of the system.

1. Ends shall be suitable for adjoining pipe and connections, solder-joint, or flared tube
compression type joint.

2. Threaded ends shall conform to AWWA C800.
3. Coupling nut for connection to flared copper tubing shall conform to ASME B16.26.

4. Mueller H Series with “CC” threads and a copper flare straight connection outlet, Ford,
or approved equal.

IDENTIFICATION MATERIALS AND DEVICES

Warning Tape: Provide warning tape consisting of metallic foil bonded to solid blue plastic
film not less than 3 inches wide. Film shall be inert polyethylene plastic. Film and foil shall
each not be less than 1 mil thick. The tape continuously shall have printed black-letter, not
less than % inch high, message reading “CAUTION: WATER MAIN BELOW”.

. Tracer Wire for Nonmetallic Piping: Provide 12 guage, coated copper or aluminum wire

not less than 0.10 inch in diameter, with blue THW, THWN, or THHN rated insulation, in
sufficient length to be continuous over each separate run of nonmetallic pipe. Wire shall
be tied in at all valves.

EXECUTION

PIPE INSTALLATION

A

Pipe Depth and Trench Configuration: Conform to elevations, profiles and typical trench
section(s) shown on the Plans.

. Excavation, Bedding, Backfill, and Compaction: Section 31 21 00 — Utility Trenching and

Backfill.

. Handling: Carefully handle during loading, hauling, unloading and placing operations to

avoid breakage or damage. Use strap type slings for lifting and placing; no chains or hooks
will be permitted. Comply with manufacturer’s recommendations.

Pipe laying and jointing:

1. Provide proper facilities for lowering sections of pipe into trenches.

2. Do not drop or dump pipe, fittings, valves, or any other water line material into
trenches.

3. Cut pipe accurately to length established at the site and work into place without
springing or forcing. Replace any pipe or fitting that does not allow sufficient space for
proper installation of jointing material.

4. Blocking or wedging between bells and spigots will not be permitted. Lay bell-and-
spigot pipe with the bell end pointing in the direction of laying.
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5. Grade the pipeline in straight lines; avoid the formation of dips and low points.

6. Support pipe at proper elevation and grade.

7. Provide secure firm, uniform support. Wood support blocking will not be permitted.

8. Lay pipe so that the full length of each section of pipe and each fitting rests solidly on

the pipe bedding; excavate recesses to accommodate bells, joints, and couplings.

9. Provide anchors and supports where indicated and where necessary for fastening
work into place.

10. Make proper provision for expansion and contraction of pipelines.
11. Keep trenches free of water until joints have been properly made.
12. Do not lay pipe when conditions of trench or weather prevent proper installation.

13. All fittings shall be blocked with appropriately sized thrust blocks as shown on the
Plans.

E. Installation of Tracer Wire:

1. Install a continuous length of tracer wire for the full length of each run of nonmetallic
pipe.

2. Attach wire to top of pipe in such manner that it will not be displaced during
construction operations.

3. Form a mechanically and electrically continuous line throughout the pipeline,
extending to the nearest valve or other pipeline appurtenance. Extend the wire up the
outside of the valve box/riser and cut a hole that is 8 inches from the top, extend a 12
inch wire lead to the inside of the box. At other pipeline appurtenances, terminate the
12 inch wire lead inside the enclosure.

4. Splice wire with a splicing device consisting of and electro-tin plated seamless copper
sleeve conductor. Install as recommended by the manufacturer. Wrap splices and
damaged insulation with electrician’s tape.

F. Installation of Warning Tape
1. Install tape approximately 1 foot above and along the centerline of the pipe.

2. Where tape is not continuous, lap tape ends a minimum of 2 feet.

G. Curved Alignment: When necessary to conform to the alignment specifically indicated, lay
pipe on a curved alignment by means of asymmetrical closure of joints or bending of the
pipe barrel. If necessary, use shorter than the standard lengths of pipe to achieve curva-
ture specified. Do not exceed the recommendations of the pipe manufacture for deflec-
tions at the joints or pipe bending.

H. Connections to Existing Lines:

1. Make connections to existing water lines after approval is obtained and with a
minimum interruption of service on the existing line.

2. Make connections to existing lines under pressure in accordance with the
recommended procedures of a manufacturer of pipe of which the line being tapped is
made.

I. Closure: Close open ends of pipes and appurtenance openings at the end of each day’s
work or when work is not in progress.
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3.2 INSTALLATION OF DUCTILE-IRON PIPING

3.3

A

Install pipe and fittings in accordance with requirements of AWWA C600 for pipe installa-
tion, joint assembly, valve-and-fitting installation, and thrust restraint.

. Jointing:

1. Provide push-on joints with the gaskets and lubricant specified for this type joint;
assemble in accordance with the applicable requirements of AWWA C600 for joint
assembly.

2. Provide mechanical joints with the gaskets, glands, bolts, and nuts specified for this
type joint; assemble in accordance with the applicable requirements of AWWA C600
for joint assembly and with the recommendations of AWWA C111.

3. Provide flanged joints with the gaskets, bolts, and nuts specified for this type joint.

4. Install flanged joints up tight; avoid undue strain on flanges, fittings, valves, and other
equipment and accessories.

5. Align bolt holes for each flanged joint.

6. Use full size bolts for the bolt holes; use of undersized bolts to make up for
misalignment of bolt holes or for any other purpose will not be permitted.

7. Do not allow adjoining flange faces to be out of parallel to such degree that the flanged
joint cannot be made watertight without over straining the flange.

8. Where flanged pipe and fitting have dimensions that do not allow the installation of a
proper flanged joint as specified, replace it by one of proper dimensions.

9. Use setscrewed flanges to make flanged joints where conditions prevent the use of
full-length flanged pipe. Assemble in accordance with the recommendations of the
setscrewed flange manufacturer.

10. Provide insulating joints with the gaskets, sleeves, washers, bolts, and nuts previously
specified for this type joint. Assemble insulating joints as specified for flanged joints.
Bolts for insulating sleeves shall be full size for the bolt holes.

11. Ensure that there is no metal-to-metal contact between dissimilar metals after the joint
has been assembled.

Exterior Protection: Completely encase buried ductile iron pipelines and underground ap-
purtenances with polyethylene wrap. Install 8 mil linear low-density polyethylene (LLD)
film or 4 mil high-density cross-laminated (HDCL) film per manufacturer's recommenda-
tions and in accordance with AWWA/ANSI C105/A21.5 and ASTM A674.

Pipe Anchorage: Provide concrete thrust blocks or restrained joints for pipe anchorage,
except where metal harness is indicated on the Plans.

INSTALLATION OF POLYVINYL CHLORIDE PIPING

A

Comply with the recommendations for pipe installation, joint assembly and appurtenance
installation in AWWA Manual M23.

Comply with the applicable requirements of AWWA C600 for joint assembly, and with the
recommendations of Appendix A to AWWA C111.

Jointing:
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Provide push-on joints with the elastomeric gaskets specified for this type joint, using
either elastomeric-gasket bell-end pipe or elastomeric-gasket couplings.

For pipe-to-pipe push-on joint connections, use only pipe with push-on joint ends
having factory-made bevel.

For push-on joint connections to metal fittings, valves, and other accessories, cut
spigot end of pipe off square and re-bevel pipe end to a bevel approximately the same
as that on ductile-iron pipe used for the same type of joint.

Use an approved lubricant recommended by the pipe manufacturer for push-on joints.

Assemble push-on joints for connection to fittings, valves, and other accessories in
accordance with the applicable requirements of AWWA C600 for joint assembly.

Make compression-type joints/mechanical-joints with the gaskets, glands, bolts, nuts,
and internal stiffeners previously specified for this type joint. Cut off spigot end of pipe
for compression-type joint or mechanical-joint connections and do not re-bevel.

Assemble joints made with sleeve-type mechanical couplings in accordance with the
recommendations of the coupling manufacturer using internal stiffeners as previously
specified for compression-type joints.

D. Pipe Anchorage:

1.

Provide concrete thrust blocks or restrained joints for pipe anchorage, except where
metal harness is indicated on the Plans.

34 INSTALLATION OF POLYETHYLENE PIPING

A

Install pipe, fittings, and appurtenances in accordance with manufacturer’'s recommenda-
tions.

Jointing:

1.

Provide mechanical joints, compression fittings, or flanges as recommended by the
manufacturer.

Jointing shall be performed using proper equipment and machinery by trained and
certified personnel.

Joints, fittings and tools shall be clean and free of burrs, oil, and dirt.
Butt fusion:
a. Pipe ends shall be faced to establish clean, parallel mating surfaces.

b. Align and securely fasten the components to be joined squarely between the jaws
of the joining machine.

c. Heat the ends of the pipe to the pipe manufacturer's recommended temperature
interface pressure and time duration. A pyrometer or other surface temperature
measuring device should be used to insure proper temperature of the heating tool.
Temperature indicating crayons shall not be used on a surface which will come
into contact with the pipe or fitting.

d. Prevent molten plastic from sticking to the heater faces. Molten plastic on the
heater faces shall be removed immediately according to the tool manufacturer’'s
instructions.

e. Bring the molten ends together with sufficient pressure to properly mix the pipe
materials and form a homogeneous joint. Hold the molten joint under pressure
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until cooled adequately to develop strength. Refer to the manufacturer's recom-
mendations for temperature, pressure, holding, and cooling times.

Remove the inside bead from the fusion process using Manufacturer's recom-
mended procedure.

5. Socket fusion:

a.

h.

Mixing manufacturers’ heating tools and depth gauges will not be allowed unless
the tools conform to ASTM F1056.

Pipe ends shall be faced square to establish clean, parallel mating surfaces.
Clamp the cold ring on the pipe at the proper position using a depth gauge.

Heat the tool to the pipe manufacturer’'s recommended temperature. A pyrometer
or other surface temperature measuring device should be used to insure proper
temperature. Temperature indicating crayons shall not be used on a surface which
will come into contact with the pipe or fitting.

Follow manufacturer's recommendations for bringing the hot tool faces into contact
with the outside surface of the end of the pipe and the inside surface of the socket
fitting.

Simultaneously remove the pipe and fitting from the tool.

Inspect the melt pattern for uniformity and immediately insert the pipe squarely and
fully into the socket of the fitting until the fitting contacts the cold ring. Do not twist
the pipe or fitting during or after the insertion.

Hold or block the pipe in place during cooling.

6. Electrofusion:

a.

d.

Unless the operation is for a saddle-type electrofusion joint, pipe ends shall be
faced square to establish clean, parallel mating surfaces.

Clamp the pipe and fitting at the proper position in the fixture.

Connect the electrofusion control box to the fitting and to the power source. Apply
the electric current using manufacturer’s instructions.

Allow the joint to cool before removing the clamping fixtures.

3.5 INSTALLATION OF VALVES

A. Gate Valves

1. Install gate valves conforming to AWWA C500 and UL 262 in accordance with the
requirements of AWWA C600 for valve-and-fitting installation and with the
recommendations of the Appendix (Installation, operation, and Maintenance of Gate
Valves) to AWWA C509.

2. Install gate valves conforming to AWWA C509 in accordance with the requirements of
AWWA C600 for valve-and-fitting installation and with the recommendations of the
Appendix (Installation, Operation, and Maintenance of Gate Valves) to AWWA C509.

3. Install gate valves on PVC water mains in addition in accordance with the
recommendations for appurtenance installation in AWWA Manual M23.

B. Butterfly Valves: Install butterfly valves in accordance with the applicable requirements of
Appendix A of AWWA C504.
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3.6

3.7

3.8

3.9

3.10

C. Check Valves: Install check valves in accordance with the applicable requirements of
AWWA C600 for valve-and-fitting installation, except as otherwise indicated.

D. Joints:

1. Valves on DI, PE and PVC Pipe: Mechanical joint valves for buried locations. Flanged-
end valves for installation in vaults/pits.

2. Valves on Steel Pipe: As indicated for buried locations. Flanged-end valves for
installation in vaults/pits.

INSTALLATION OF VALVE AND METER BOXES

A. Boxes shall be centered over the appurtenance so as not to transmit shock or stress.
Covers shall be set flush with the surface of the finished pavement, or as shown on the
Plans. Backfill shall be placed around the boxes and compacted to the specified level in
a manner that will not damage or displace the box from proper alignment or grade. Misa-
ligned boxed shall be excavated, plumbed, and backfilled at no additional cost to the
Owner.

INSTALLATION OF FIRE HYDRANTS

A. Install fire hydrants, except for metal harness, plumbed vertical, in accordance with AWWA
C600 for hydrant installation and as indicated.

B. Provide and assemble joints as specified for making and assembling the same type joints
between pipe and fittings. Hydrants shall be set so that mounting bolts clear the top of
finished grade by three inches so bolts may be easily replace if needed.

C. Provide metal harness as specified under pipe anchorage requirements for the respective
pipeline material to which hydrant is attached.

SERVICE LINE CONNECTIONS TO WATER MAINS

A. Connect service lines of size shown on plans to the main with a rigid connection or a
corporation stop and gooseneck. Install a gate valve on the service line.

B. Connect service lines to ductile-iron water mains in accordance with AWWA C600 for ser-
vice taps.

C. Connect service lines to PVC plastic water mains in accordance with the recommenda-
tions of AWWA Manual M23.

INSTALLATION OF BACKFLOW PREVENTERS

A. Backflow devices shall be installed horizontal and level, with three feet minimum clear-
ances from obstructions.

ANCHORAGE INSTALLATION

A. Mechanically Restrained Joints: Install where indicated for lengths indicated in accordance
with manufacturer’s instructions.

B. PCC Thrust Blocks: Install where required and as indicated. Bearing area indicated is to
be against undisturbed earth. Allow a minimum of 24 hours curing time before introducing
water into the pipeline and allow a minimum of 7 days curing time before pressure testing.
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3.11  CONNECTION TO EXISTING

A.

F.
G.

Contractor shall submit a work plan delineating the work sequence and duration of each
task.

. The Contractor to submit a contingency plan in case work extends beyond the allowable

shutdown duration

The total allowed duration of shutdown shall not exceed the time period agreed upon be-
tween the owner and contractor. Any day exceeding this period will accrue liquidated dam-
ages per day. Amount per day to be agreed upon between owner and contractor.

Contractor to notify Owner 48 hours prior to shutdown.

Prior to shutdown the Contractor shall have the following:

1.

2
3.
4

Approved submittals for the work to be done

. Approved work plan

Approved contingency plan

The material, tools and equipment necessary to do the work, including pumps,
generator, lighting, etc.

No work shall be done within two weeks from a wet weather event.

Contractor to check the weather (NOAA website) and plan work during dry weather period.

3.12 HYDROSTATIC PRESSURE AND LEAKAGE TEST

A. General:

1.

® N o gk wbd

10.

11.
12.

13.

Provide all necessary materials and equipment, including water.
Backfill all trenches sufficient to hold pipe firmly in position.

Allow time for thrust blocks to cure prior to testing.

Flush all pipes prior to testing to remove all foreign material.
Perform pressure and leakage test concurrently.

Apply test pressure by means of a pump connected to the pipe.
Base test pressure on the elevation of the lowest point in the line.

Fill each closed valve section or bulk-headed section slowly. Expel air from section
being tested by means of permanent air vents installed at high points or by means of
temporary corporation cocks installed at such points. Remove and plug the temporary
corporation cocks at the conclusion of the test.

Ensure the release of air from the line during filling, and prevent collapse due to
vacuum when dewatering the line.

The pressure test on mortar-lined pipe shall not begin until the pipe has been filled
with water for at least 24 hours to allow for absorption in the cement mortar lining.

Allow the system to stabilize at the test pressure before conducting the leakage test.

Do not operate valves in either the opening or closing direction at differential pressures
above the valves rated pressure.

Maintain test pressure as specified for type of pipe being tested.
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14. Pressure Test: Examine any exposed pipe, fittings, valves, hydrants and joints during

the test, if no leaks are observed the section of line has passed the pressure test. If
leaks are observed, repair any damaged or defective pipe, fittings, valves, or hydrants,
and repeat the pressure test.

15. Leakage Test: Perform as specified hereafter for the type of pipe being installed.

B. Preparation for Test

1.

Vents shall be provided at the high points of the system and drains provided where
means of venting or draining do not exist.

Remove or block off, all relief valves, rupture discs, alarms, control instruments, etc.
that shall not be subjected to the test pressure.

All discs, balls, or pistons from check valves shall be removed if they interfere with
filling of the system. Open all valves between inlet and outlet of the section to be tested.

Connect pump and provide temporary closures for all of the external openings in the
system. Use caution to insure that the closures are properly designed and strong
enough to withstand the test pressure.

A joint previously tested in accordance with this specification may be covered or
insulated.

Expansion joints shall be provided with temporary restraint for additional pressure
under test or shall be isolated from the test.

Flanged joints, where blanks are inserted to isolate equipment during the test, need
not be tested.

C. DIP Leakage Test: Perform in accordance with AWWA C600. Selected requirements of
AWWA C600 are repeated as follows:

1.

The pipe shall be subjected to a hydrostatic pressure of 50 percent above the normal
operating pressure, or 150 psi, whichever is greater. In no case shall the pressure be
allowed to exceed the design pressure for pipe, appurtenances, or thrust restraints.

Maintain the test pressure, +/- 5 psi, for a minimum of four hours.

No piping will be accepted if the leakage is greater than that determined by the
following formula:

L =(Sx D xP1/2)/133,200

L = Allowable leakage, gallons per hour.

S = Length of pipe tested, feet.

D = Nominal diameter of pipe, inches.

P = Average test pressure during the leakage test, pounds per square inch

(gauge).

D. PE Pipe Leakage Test:

1.

2.

The pipe shall be subjected to a hydrostatic pressure of 50 percent above the normal
operating pressure, or 150 psi, whichever is greater. In no case shall the pressure be
allowed to exceed the design pressure for pipe, appurtenances, or thrust restraints.

Apply the test pressure and allow the pipe to stand, without makeup pressure, for
sufficient time to allow for diametric expansion or pipe stretching to stabilize,
approximately two to three hours.
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3. After the above stabilization has occurred, return the section being tested to the test

pressure. Hold the test pressure for four hours. If the pressure in the test section drops,
and it is determined the drop may be the result of expansion resulting from increasing
temperature, a limited amount of additional water may be added to bring the pressure
back to the test pressure. Allowable amounts of make-up water, to compensate for
expansion due to increasing temperature, are as shown in the following table. Make-
up water is only allowed during this final test period and not during the initial
stabilization described in the previous paragraph. If the additional water added is less
than the allowable shown in the table and there are no visual leaks or significant
pressure drops, the tested section passes the test.

Nominal Allowance for Expansion

Pipe Size (U.S. Gals./100 Feet of Pipe)
(in.) 1-Hour 2-Hour 3-Hour

Test Test Test Test

3 0.10 0.15 0.25
4 0.13 0.25 0.40
6 0.30 0.60 0.90
8 0.50 1.0 1.50
10 0.75 1.3 2.1
11 1.0 2.0 3.0
12 1.1 2.3 3.4
14 1.4 2.8 4.2
16 1.7 3.3 5.0
18 2.2 4.3 6.5
20 2.8 5.5 8.0
22 3.5 7.0 10.5
24 4.5 8.9 13.3
28 5.5 11.1 16.8
32 7.0 14.3 21.5
36 9.0 18.0 27.0
40 11.0 22.0 33.0
48 15.0 27.0 43.0

E. PVC Pipe Leakage Test: Perform in accordance with AWWA M23. Selected requirements
of AWWA M23 are repeated as follows:

1.

The pipe shall be subjected to a hydrostatic pressure of 50 percent above the normal
operating pressure, or 150 psi, whichever is greater. In no case shall the pressure be
allowed to exceed the design pressure for pipe, appurtenances, or thrust restraints.

Maintain the test pressure, +/- 5 psi, for a minimum of four hours.

No piping will be accepted if the leakage is greater than that determined by the
following formula:

L = (N x D x P1/2)/7,400

L = Allowable leakage, gallons per hour.

N = Number of joints in the length of the pipeline tested.

D = Nominal diameter of pipe, inches.

P = Average test pressure during the leakage test, pounds per square inch

(gauge).
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F. Cement Mortar Lined and Coated Steel Pipe Leakage Test: Perform in accordance with

AWWA M11. Selected requirements of AWWA M11 are repeated as follows:

1. All pipelines shall be tested by subjecting each section to a pressure, measured at
the lowest end of the section, of at least 150 percent of the class rating or design
pressure of the pipe under test. In no case shall the pipe be tested at less than 150
psi, nor shall the pressure be allowed to exceed the design pressure for pipe,
appurtenances, or thrust restraints.

2. Maintain the test pressure, +/- 5 psi, for a minimum of four hours.

3. There shall be no significant leakage for pipe with welded joints or mechanical
couplings.

4. For pipe joined with O-ring rubber gaskets, a leakage of 25 gallons per inch of diameter
per mile per 24 hours is allowed.

3.13 CLEANING

3.14

3.15

A

At the conclusion of the work, thoroughly clean all pipelines by flushing with water or other
means to remove all dirt, stones, pieces of wood, or other material which may have en-
tered the pipes during the construction period. Debris cleaned from the lines shall be re-
moved from the low end of the pipeline. If after this cleaning, obstructions remain, they
shall be removed. After the pipelines are cleaned and if the groundwater level is above
the pipe or following a heavy rain, the Owner will examine the pipes for leaks. If any further
defective pipes or joints are discovered, the Contractor shall repair them. Finished paving
shall not be installed prior to completion of all cleaning and testing.

DISINFECTION OF PIPELINES

A.

After completion of the hydrostatic test, the mains shall be thoroughly flushed with a min-
imum pipe velocity of 2.5 fps and chlorinated in accordance with the latest revision of
AWWA 651, Standards of Disinfecting Water Mains. Any one of the methods therein de-
scribed may be used, with the additional requirement of 50 ppm chlorination minimum
initial application. At the end of the contact period, the mains shall again be flushed, and
bacteriological samples taken.

If necessary, the Contractor shall provide, at his expense, outlets from which to take the
samples. The location of the chlorination and sampling points will be determined by the
Owner in the field. Taps for chlorination and sampling shall be installed. The Contractor
shall uncover and backfill the taps as required.

. Disinfection of tie-ins shall be performed by the Contractor by swabbing with chlorine or

by other approved methods. Following a tie-in, the area affected by the tie-in shall be
thoroughly flushed and bacteriological samples will be taken as deemed necessary.

. All treated water flushed from the lines shall be dechlorinated and disposed of by discharg-

ing to the locations identified in the Plans, or by other approved means. No discharge of
chlorinated water to any storm sewer or natural water course will be allowed, unless
properly dechlorinated.

The Contractor shall rechlorinate and retest any lines that do not meet the requirements
of the above testing. The line shall not be placed in service until the requirements of the
State Public Health Department are met.

BACTERIOLOGICAL TESTING
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A. Samples shall be gathered and tests conducted at the expense of the Contractor by a

laboratory approved by the Owner.

Water samples are to be taken at representative points no less than one test per 500 feet
of pipe, plus one test at each end of the pipe; or as required by the Owner.

After the samples have passed the bacteriological testing, the Contractor will be notified
and arrangements can be made to make tie-ins and connections to house services.

Each water sample will have passed the bacteria tests if they show zero total coliform per
100 ml and not more than 50 non-sheen bacteria per 100 ml, and when the turbidity is no
greater than the source water.

Samples shall be taken no sooner than 24 hours after final flushing.

Jumpers and/or plates shall be pulled within 14 days of the notification of a successful
test, or new bacteria samples will have to be taken.

Follow-up bacteriological testing shall take place after tie-ins have been made, and shall
meet the same passing requirements as the initial tests.

END OF SECTION
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SECTION 33 30 00

SANITARY SEWER SYSTEM

PART 1 GENERAL
1.1 SECTION INCLUDES
A. Sanitary gravity sewers and force mains up to five feet from any on-site building
1.2 RELATED SECTIONS
A. Section 31 21 00, Utility Trenching and Backfill
B. Section 32 13 18, Cement and Concrete for Exterior Improvements
1.3 RELATED DOCUMENTS

A. AASHTO
1. M199: Standard Specification for Precast Reinforced Concrete Manhole Sections
2. M252: Standard Specification for Corrugated Polyethylene Drainage Pipe
3. M294: Standard Specification for Corrugated Polyethylene Pipe, 12 to 60-inch
Diameter
B. ASTM

1. AB615: Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete
Reinforcement

2. ASTM A674: Standard Practice for Polyethylene Encasement for Ductile Iron Pipe for
Water or Other Liquids

3. C143: Standard Test Method for Slump of Hydraulic-Cement Concrete

4. C443:. Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets

5. C478: Standard Specification for Circular Precast Reinforced Concrete Manhole
Sections

6. C923: Standard Specification for Resilient Connectors Between Reinforced Concrete
Manhole Structures, Pipes, and Laterals

7. C1173: Standard Specification for Flexible Transition Couplings for Underground
Piping Systems

8. C1244: Standard Test Method for Concrete Sewer Manholes by the Negative Air
Pressure (Vacuum) Test Prior to Backfill

9. D2321: Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity Flow Applications

10. D3034: Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

11. D4101: Standard Specification for Propylene Injection and Extrusion Materials
12. F477: Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
13. F679: Standard Specification for Poly(Vinyl Chloride) (PVC) Large Diameter Plastic
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1.4

14.

15.

Gravity Sewer Pipe and Fittings

ASTM F1056: Standard Specification for Socket Fusion Tools for Use in Socket Fusion
Joining Polyethylene Pipe or Tubing and Fittings

F1336: Standard Specification for Poly(Vinyl Chloride) (PVC) Gasket Sewer Fittings

C. AWWA

© g bk w N~

7.
8.
9.
10.
11.

12.
13.
14.

15.

16.

17.
18.

C104: Cement-Mortar Lining for Ductile-Iron Pipe and Fittings

C105: Polyethylene Encasement for Ductile-Iron Pipe Systems

C110: Ductile-Iron and Gray-Iron Fittings

C111: Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

C115: Flanged Ductile-lIron Pipe With Ductile-Iron or Gray-Iron Threaded Flanges

C116: Protective Fusion-Bonded Coatings for the Interior and Exterior Surfaces of
Ductile-Iron and Gray-Iron Fittings

C150: Thickness design of Ductile Iron Pipe

C151: Ductile-Iron Pipe, Centrifugally Cast

C153: Ductile-Iron Compact Fittings

C219: Bolted, Sleeve-type Couplings for Plain-End Pipe

C512: Air Release , Air/Vacuum, and Combination Air Valves for Water and
Wastewater Service

C600: Installation of Ductile-Iron Water Mains and Their Appurtenances.
C606: Grooved and Shouldered Joints

C900: Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. Through
60 In. for Water Transmission and Distribution

C905: Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In. Through
48 In. for Water Transmission and Distribution

C906: Polyethylene (PE) Pressure Pipe and Fittings, 4 In. Through 65 In. for
Waterworks

M23: PVC Pipe — Design and Installation
M41: Ductile Iron Pipe and Fittings

D. Caltrans Standard Specifications, 2015

—

2.
3.
4.

Section 51, Concrete Structures
Section 65, Concrete Pipe
Section 75 Miscellaneous Metal
Section 90, Concrete

E. Federal Specification

1.

SS-S-00210 (GSA-FSS)

DEFINITIONS

A. AASHTO: American Association of State Highway and Transportation Officials
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ASTM: American Society for Testing Materials
AWWA: American Water Works Association
HDPE: High-density polyethylene

PE: Polyethylene

DIP: Ductile iron pipe

PVC: Polyvinyl Chloride

RCP: Reinforced concrete pipe

NPS: Nominal pipe size

SUBMITTALS

A

D.
E.

Follow submittal procedure outlined in Section 01 10 00, Supplemental General Require-
ments.

. Product data for the following:
1. Piping materials and fittings
2. Special pipe couplings
3. Joint sealants
4. Cleanout plugs or caps
5. Sewage air relief valves

. Shop drawings: Include plans, elevations, details and attachments for the following:

1. Precast concrete manholes, frames and covers
2. Precast concrete clean out boxes and box covers
3. Force main piping access openings

Design Mix Reports and Calculations: For each class of cast in place concrete

Field Test Reports: Indicate test results for compliance with performance.

DELIVERY, STORAGE AND HANDLING

A.

B.

Delivery and Storage

1. Piping: Inspect materials delivered to site for damage; store with minimum of handling.
Store materials on site in enclosures or under protective coverings. Store plastic piping
and jointing materials and rubber gaskets under cover out of direct sunlight. Do not
store materials directly on the ground. Keep inside of pipes and fittings free of dirt and
debris.

2. Metal Items: Check upon arrival; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affording easy accessibility and not causing
excessive rusting or coating with grease or other objectionable materials.

Handling

1. Handle pipe, fittings, and other accessories in such manner as to ensure delivery to
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PART 2

2.1

2.2

2.3

24

the trench in sound undamaged condition. When handling lined pipe, take special care
not to damage linings of pipe and fittings; if lining is damaged, make satisfactory
repairs. Carry, do not drag, pipe to trench.

2. Handle precast concrete pipe, manholes and other precast structures according to
manufacturer’s written instructions.

3. Protect imported bedding and backfill material from contamination by other materials.

PRODUCTS

HDPE PIPE AND FITTINGS: 4 INCH THROUGH 10 INCH

A.

Pipe shall be in accordance with AASHTO M252 Type S, smooth interior and corrugated
exterior.

B. Bell and spigot joints

Bell and Spigot Joint Gasket: Elastomeric seal, ASTM F477

D. Couplings: AASHTO M252, corrugated band type, engage a minimum of 4 corrugations,

2 on each side of pipe joint

HDPE PIPE AND FITTINGS: 12 INCH THROUGH 48 INCH

A.

Pipe shall be in accordance to AASHTO M294 Type S, smooth interior and corrugated
exterior.

Bell and spigot joints
Bell and Spigot Joint Gasket: Elastomeric seal, ASTM F477

Couplings: AASHTO M252, corrugated band type, engage a minimum of 4 corrugations,
2 on each side of pipe joint.

PE PIPE: SIZES 4 INCH THROUGH 65 INCH.

A.
B.

Pipe and Fittings: AWWA C906.

Joints:
1. Thermal Butt Fusion: AWWA C906 and pipe manufacturer’s recommendations
2. Flanged Joints: AWWA C906 and pipe manufacturer’s recommendations

GRAVITY PIPE CLEANOUTS

A.

B
C.
D

Piping: Same as sanitary sewer line if possible

. Top Cap: Threaded and of same material as piping if possible

Box Size: As required to provide access and allow easy removal and reinstallation of cap

. Box Types:

1. Non-Traffic Areas: Portland cement concrete box and box cover, light duty
2. Traffic Areas: Portland cement concrete box and box cover or steel or cast iron cover,
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2.6

heavy duty, both box and cover to be rated for AASHTO H20 loading
Box Cover Markings: “SANITARY SEWER” unless otherwise specified

Available Manufacturers: Subject to compliance with requirements, box manufacturers of-
fering products that may be incorporated into the Project include, but are not limited to the
following:

1. Associated Concrete Products, Inc.
2. Brooks Products Inc.
3. Christy Concrete Products, Inc., or approved equal

MANHOLES

A.

Manholes shall be pre-cast concrete of the size and shape shown on the Plans and shall
conform to ASTM C478. Equivalent poured-in-place structures may be used at the Con-
tractor’s option. Concrete shall consist of Caltrans Type I/l cement. Rate for AASHTO
H20 loading in traffic areas.

All interior concrete surfaces shall be coated with “Xypex Crystalline” or approved equiv-
alent. Use of a water-resistant admix is acceptable, at Contractor option.

Frames and Covers: As indicated and in accordance with Caltrans Standard Specification
Section 75-2.02B. Manhole covers shall have the words “SANITARY SEWER” in letters
not less than 2 inches cast into the cover. The clear opening for all manhole covers shall
be 24 inches.

Frames and lids for manholes shall be match-marked in pairs before delivery to the job
site. The lids shall fit into their frames without rocking.

Reinforcing Bars: Reinforcing bars shall be of intermediate grade billet steel conforming
to ASTM A615 and shall be of the size shown on the Standard Details or in the Plans.
Bars shall be of the round deformed type, free from injurious seams, flaws, or cracks, and
shall be cleaned of all rust, dirt, grease and loose scales.

Portland Cement Concrete: Concrete for manhole bases, inlets, and other concrete struc-
tures shall conform to the requirements of Caltrans Standard Specifications Section 90
and as specified herein. The concrete shall be Class “A” containing six (6) sacks of port-
land cement per cubic yard of concrete. The grading of the combined aggregate shall be
in accordance with the Caltrans requirements of the three-quarter inch maximum. The
consistency of the concrete shall be such that the slump does not exceed four inches, as
determined by ASTM C143. The concrete shall have a minimum design compressive
strength of 3,000 psi after 28 days.

Steps: ASTM C478 or AASHTO M199. Manufacture from deformed, %z inch steel rein-
forcement rod complying with ASTM A615 and encased in polypropylene complying with
ASTM D4101. Include pattern designed to prevent lateral slippage off step. Acceptable
manufacturer is Hanson Concrete Products, or equal.

JOINT SEALANT FOR STRUCTURES AND MANHOLES

A

Mortar: Caltrans Standard Specification Section 51-1.02F

1. Use to seal around pipes at connections to structures and manholes. Also use to seal
joints between precast sections of structures and manholes.
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B. Gaskets: Preformed flexible rubber or plastic gasket

1.
2.

Rubber Gaskets: ASTM C443

Plastic Gaskets: Federal Specification SS-S-00210 (GSA-FSS), Type |, Rope Form;
or alternate standard which may exist. Acceptable material is “Ram-Nek,” as
manufactured by the Henry Company, or equal

2.7 SERVICE LATERAL RECONNECTIONS

A. Service lateral reconnections shall be made using a PVC SDR 26 45 degree Wye; sized
to fit the sewer main and the diameter of the sewer lateral.

2.8 PIPE TO STRUCTURE CONNECTOR/SEAL

A. A flexible pipe to manhole connector shall be used for all pipe penetrations to pre-cast
and/or cast-in-place concrete structures.

1.

The seal shall provide a flexible, positive, watertight connection between pipe and
concrete wastewater structures. The connector shall assure that a seal is made
between (1) the connector and the structure wall, and (2) between the connector and
the pipe. The seal between the connector and the manhole wall shall be made by
casting the connector integrally with the structure wall during the manufacturing
process in such a manner that it will not pull out during coupling. The seal between
connector and pipe will be made by way of a stainless steel take down band
compressing the gasket against the outside diameter of the pipe.

The connector shall be molded from materials whose physical/chemical properties
meet or exceed the physical/chemical resistant properties outlined in ASTM C923. The
connector and stainless steel hardware shall meet or exceed the performance
requirements proscribed in ASTM C923.

The connector shall be of size specifically designed for the pipe material being used
and shall be installed in accordance with recommendations of the manufacturer.

Connectors shall be Z-LOK or G3 connectors manufactured by A-LOK Products Inc.
or approved equivalent.

2.9 SEWAGE AIR RELIEF VALVE ASSEMBLY FOR FORCE MAINS

A. Air release and vacuum valves: Provide valve and service size as shown on the Plans.
Valve shall have cast-iron single valve body, and shall conform to AWWA C512. A com-
pound lever system shall have a maximum operating pressure of 300 psi. Provide a pro-
tective cap for the outlet of the valve. Provide universal air-vacuum type valves, Crispin,
DeZurik/APCO or approved equal.

210 THRUST BLOCKS FOR FORCE MAINS

A. General: Location and configuration as indicated

B. Portland Cement Concrete: Section 32 13 18, Cement and Concrete for Exterior Improve-
ments

PART 3 EXECUTION

3.1 GRAVITY PIPE INSTALLATION
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A. General: Install pipe, fittings, and appurtenances utilizing best practices, manufacturer’s

3.2

instructions, and in accordance with Section 6 and 7 of ASTM D 2321 for plastic pipe,
Caltrans Standard Specification Section 65-2.03 for reinforced concrete pipe and chapter
11.3.3 of AWWA M41 for ductile iron pipe.

B. Pipe Depth and Trench Configuration: Conform to typical trench section(s) indicated.

G.

Excavation, Bedding, Backfill, and Compaction: Section 31 21 00, Utility Trenching and
Backfill.

Handling: Carefully handle during loading, hauling, unloading and placing operations to
avoid breakage or damage. Use strap type slings for lifting and placing; no chains or hooks
will be permitted. Comply with the manufacturer's recommendations.

. Laying: Before lowering pipe into the trench, remove all stakes, debris, loose rock and

other hard materials from the bottom of the trench. Lay accurately in conformance with
lines and grades indicated. Start laying the pipeline at the low end and proceed upstream.
Lay bell and spigot pipe with the bell end facing upstream. Lay pipe on a bed prepared
by handwork, dug true to grade. Furnish firm bearing for pipe throughout its entire length
with bell holes provided at the ends of each pipe length of sufficient size to permit making
up the particular type of joint being used. Adjust pipe to line and grade by scraping away
or filling and tamping material under the body of the pipe for the entire pipe length and not
by blocking or wedging. After final positioning, hold pipe in place in trench with backfill
material placed equally on both sides of the pipe at as many locations as required to hold
the pipe section in place.

Curved Alignment: When necessary to conform to the alignment specifically indicated, lay
pipe on a curved alignment by means of asymmetrical closure of joints or bending of the
pipe barrel. Use shorter lengths of pipe than the standard length if necessary to achieve
curvature specified. Do not exceed the recommendations of the pipe manufacture for de-
flections at the joints or pipe bending.

Closure: Close open ends of pipes and appurtenance at the end of each day’s work or
when work is not in progress.

FORCE MAIN PIPE INSTALLATION

A.

Pipe Depth and Trench Configuration: Conform to elevations, profiles and typical trench
section(s) shown on the Plans.

Excavation, Bedding, Backfill, and Compaction: Section 31 21 00, Utility Trenching and
Backfill

Handling: Carefully handle during loading, hauling, unloading and placing operations to
avoid breakage or damage. Use strap type slings for lifting and placing; no chains or hooks
will be permitted. Comply with manufacturer’s recommendations.

. Pipe laying and jointing:

1. Provide proper facilities for lowering sections of pipe into trenches.

2. Do not drop or dump pipe, fittings, valves, or any other water line material into
trenches.

3. Cut pipe accurately to length established at the site and work into place without
springing or forcing. Replace any pipe or fitting that does not allow sufficient space for
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10.
11.
12.
13.

14.
15.

16.

17.

18.

proper installation of jointing material.

Blocking or wedging between bells and spigots will not be permitted. Lay bell-and-
spigot pipe with the bell end pointing in the direction of laying.

Grade the pipeline in straight lines; avoid the formation of dips and low points.
Support pipe at proper elevation and grade.
Provide secure firm, uniform support. Wood support blocking will not be permitted.

Lay pipe so that the full length of each section of pipe and each fitting rests solidly on
the pipe bedding; excavate recesses to accommodate bells, joints, and couplings.

Provide anchors and supports where indicated and where necessary for fastening
work into place.

Make proper provision for expansion and contraction of pipelines.
Keep trenches free of water until joints have been properly made.
Do not lay pipe when conditions of trench or weather prevent proper installation.

All fittings shall be blocked with appropriately sized thrust blocks as shown on the
Plans.

Installation of Tracer Wire:

Install a continuous length of tracer wire for the full length of each run of nonmetallic
pipe.

Attach wire to top of pipe in such manner that it will not be displaced during
construction operations.

Form a mechanically and electrically continuous line throughout the pipeline,
extending to the nearest valve or other pipeline appurtenance. Extend the wire up the
outside of the valve box/riser and cut a hole that is 8 inches from the top, extend a 12
inch wire lead to the inside of the box. At other pipeline appurtenances, terminate the
12 inch wire lead inside the enclosure.

Splice wire with a splicing device consisting of and electro-tin plated seamless copper
sleeve conductor. Install as recommended by the manufacturer. Wrap splices and
damaged insulation with electrician’s tape.

E. Installation of Warning Tape

1.
2.

Install tape approximately 1 foot above and along the centerline of the pipe.
Where tape is not continuous, lap tape ends a minimum of 2 feet.

F. Curved Alignment: When necessary to conform to the alignment specifically indicated, lay
pipe on a curved alignment by means of asymmetrical closure of joints or bending of the
pipe barrel. If necessary, use shorter than the standard lengths of pipe to achieve curva-
ture specified. Do not exceed the recommendations of the pipe manufacture for deflec-
tions at the joints or pipe bending.

G. Connections to Existing Lines:

1.

Make connections to existing water lines after approval is obtained and with a
minimum interruption of service on the existing line.

Make connections to existing lines under pressure in accordance with the
recommended procedures of a manufacturer of pipe of which the line being tapped is
made.
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H. Closure: Close open ends of pipes and appurtenance openings at the end of each day’s
work or when work is not in progress.

3.3 INSTALLATION OF DUCTILE-IRON PIPING

A

Install pipe and fittings in accordance with requirements of AWWA C600 for pipe installa-
tion, joint assembly, valve-and-fitting installation, and thrust restraint.

Jointing:

1.

Provide push-on joints with the gaskets and lubricant specified for this type joint;
assemble in accordance with the applicable requirements of AWWA C600 for joint
assembly.

Provide mechanical joints with the gaskets, glands, bolts, and nuts specified for this
type joint; assemble in accordance with the applicable requirements of AWWA C600
for joint assembly and with the recommendations of AWWA C111.

Provide flanged joints with the gaskets, bolts, and nuts specified for this type joint.

a. Install flanged joints up tight; avoid undue strain on flanges, fittings, valves, and
other equipment and accessories.

b. Align bolt holes for each flanged joint.

c. Use full size bolts for the bolt holes; use of undersized bolts to make up for misa-
lignment of bolt holes or for any other purpose will not be permitted.

d. Do not allow adjoining flange faces to be out of parallel to such degree that the
flanged joint cannot be made watertight without over straining the flange.

e. Where flanged pipe and fitting have dimensions that do not allow the installation
of a proper flanged joint as specified, replace it by one of proper dimensions.

f. Use setscrewed flanges to make flanged joints where conditions prevent the use
of full-length flanged pipe. Assemble in accordance with the recommendations of
the setscrewed flange manufacturer.

Provide insulating joints with the gaskets, sleeves, washers, bolts, and nuts previously
specified for this type joint. Assemble insulating joints as specified for flanged joints.
Bolts for insulating sleeves shall be full size for the bolt holes.

Ensure that there is no metal-to-metal contact between dissimilar metals after the joint
has been assembled.

Exterior Protection: Completely encase buried ductile iron pipelines and underground ap-
purtenances with polyethylene wrap. Install 8-mil linear low-density polyethylene (LLD)
film or 4-mil high-density cross-laminated (HDCL) film per manufacturer’'s recommenda-
tions and in accordance with AWWA C105 and ASTM AG74.

. Pipe Anchorage: Provide concrete thrust blocks or restrained joints for pipe anchorage,

except where metal harness is indicated on the Plans.

3.4 INSTALLATION OF POLYVINYL CHLORIDE PIPING

A. Comply with the recommendations for pipe installation, joint assembly and appurtenance
installation in AWWA M23.

B. Comply with the applicable requirements of AWWA C600 for joint assembly, and with the
recommendations of Appendix A to AWWA C111.
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C. Jointing:

3.5

1.

Provide push-on joints with the elastomeric gaskets specified for this type joint, using
either elastomeric-gasket bell-end pipe or elastomeric-gasket couplings.

For pipe-to-pipe push-on joint connections, use only pipe with push-on joint ends
having factory-made bevel.

For push-on joint connections to metal fittings, valves, and other accessories, cut
spigot end of pipe off square and re-bevel pipe end to a bevel approximately the same
as that on ductile-iron pipe used for the same type of joint.

Use an approved lubricant recommended by the pipe manufacturer for push-on joints.

Assemble push-on joints for connection to fittings, valves, and other accessories in
accordance with the applicable requirements of AWWA C600 for joint assembly.

Make compression-type joints/mechanical-joints with the gaskets, glands, bolts, nuts,
and internal stiffeners previously specified for this type joint. Cut off spigot end of pipe
for compression-type joint or mechanical-joint connections and do not re-bevel.

Assemble joints made with sleeve-type mechanical couplings in accordance with the
recommendations of the coupling manufacturer using internal stiffeners as previously
specified for compression-type joints.

D. Pipe Anchorage:

1.

Provide concrete thrust blocks or restrained joints for pipe anchorage, except where
metal harness is indicated on the Plans.

INSTALLATION OF POLYETHYLENE PIPING

A. Install pipe, fittings, and appurtenances in accordance with manufacturer’'s recommenda-
tions.

B. Jointing:

1.

Provide mechanical joints, compression fittings, or flanges as recommended by the
manufacturer.

Jointing shall be performed using proper equipment and machinery by trained and
certified personnel.

Joints, fittings and tools shall be clean and free of burrs, oil, and dirt.
Butt fusion:
a. Pipe ends shall be faced to establish clean, parallel mating surfaces.

b. Align and securely fasten the components to be joined squarely between the jaws
of the joining machine.

c. Heat the ends of the pipe to the pipe manufacturer's recommended temperature
interface pressure and time duration. A pyrometer or other surface temperature
measuring device should be used to insure proper temperature of the heating tool.
Temperature indicating crayons shall not be used on a surface which will come
into contact with the pipe or fitting.

d. Prevent molten plastic from sticking to the heater faces. Molten plastic on the
heater faces shall be removed immediately according to the tool manufacturer’'s
instructions.
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3.7

e.

Bring the molten ends together with sufficient pressure to properly mix the pipe
materials and form a homogeneous joint. Hold the molten joint under pressure until
cooled adequately to develop strength. Refer to the manufacturer’'s recommenda-
tions for temperature, pressure, holding, and cooling times.

Remove the inside bead from the fusion process using Manufacturer's recom-
mended procedure.

5. Socket fusion:

a.

h.

Mixing manufacturers’ heating tools and depth gages will not be allowed unless
the tools conform to ASTM F1056.

Pipe ends shall be faced square to establish clean, parallel mating surfaces.
Clamp the cold ring on the pipe at the proper position using a depth gauge.

Heat the tool to the pipe manufacturer’'s recommended temperature. A pyrometer
or other surface temperature measuring device should be used to insure proper
temperature. Temperature indicating crayons shall not be used on a surface which
will come into contact with the pipe or fitting.

Follow manufacturer's recommendations for bringing the hot tool faces into contact
with the outside surface of the end of the pipe and the inside surface of the socket
fitting.

Simultaneously remove the pipe and fitting from the tool.

Inspect the melt pattern for uniformity and immediately insert the pipe squarely and
fully into the socket of the fitting until the fitting contacts the cold ring. Do not twist
the pipe or fitting during or after the insertion.

Hold or block the pipe in place during cooling.

6. Electrofusion:

a.

d.

Unless the operation is for a saddle-type electrofusion joint, pipe ends shall be
faced square to establish clean, parallel mating surfaces.

Clamp the pipe and fitting at the proper position in the fixture.

Connect the electrofusion control box to the fitting and to the power source. Apply
the electric current using manufacturer’s instructions.

Allow the joint to cool before removing the clamping fixtures.

SPECIAL PIPE COUPLINGS

A. General: Use where required to join piping and no other appropriate method is specified.
Do not use instead of specified joining methods.

B. Installation: Manufacturers’ instructions

POURED-IN-PLACE CONCRETE

A. Concrete shall be mixed in accordance with applicable provisions of Section 90 of Caltrans
Standard Specifications.

B. Construction of concrete structures shall conform to applicable provisions of Section 51 of
the Caltrans Standards Specifications. Unless otherwise noted herein or in the Plans, ex-
posed surfaces of structures shall be Class 1 surface finish.
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C. Curing shall conform to applicable portions in Section 90 of Caltrans Standard Specifica-
tions. No pigment shall be used in curing compounds. All work shall be subject to inspec-
tion. No concrete shall be placed until the Project Manager has approved the forms and
reinforcement.

D. Concrete shall not be cropped freely where reinforcing bars will cause segregation, nor
shall it be dropped freely more than six feet. Spouts, elephant trunks, or other approved
means shall be used to prevent segregation.

3.8 GRAVITY PIPELINE AIR TESTING AND FLUSHING

A. All new sections of sanitary sewer shall be tested using the following procedures:

1.

Test is conducted between two consecutive manholes, or as directed by the Project
Manager.

The test section of the sewer shall be plugged at each end. One of the plugs used at
the manhole shall be tapped and equipped for the air inlet connection for filling the line
from an air compressor.

All service laterals, stubs, and fittings into the sewer test section shall be properly
capped or plugged and carefully braced against the internal pressure to prevent air
leakage by slippage and blowout.

Connect air hose to tapped plug selected for the air inlet. Connect the other end of the
air hose to the portable air control equipment, which consists of valves and pressure
gauges used to control the air entry rate into the sewer test section, and to monitor the
air pressure in the pipeline. More specifically, the air control equipment includes a
shut-off valve, pressure regulating valve, pressure reduction valve, and a monitoring
pressure gauge having a pressure range from 0-5 psi. The gauge shall have minimum
divisions of 0.10 psi and an accuracy of 0.40 psi.

Connect another air hose between the air compressor (or other source of compressed
air) and the air control equipment. This completes the test equipment set-up. Test
operations may commence.

Supply air to the test section slowly, filling the pipeline until a constant pressure of 3.5
psig is maintained. The air pressure must be regulated to prevent the pressure inside
the pipe from exceeding 5.0 psig.

When constant pressure of 3.5 psig is reached, throttle the air supply to maintain the
internal pressure above 3.0 psig for at least 5 minutes. This time permits the
temperature of the entering air to equalize with the temperature of the pipe wall. During
this stabilization period, it is advisable to check all capped and plugged fittings with a
soap solution to detect any leakage at these connections. If leakage is detected at any
cap plug, release the pressure in the line and tighten all leaky caps and plugs. Start
the test operation again by supplying air. When it is necessary to bleed off the air to
tighten or repair a faulty plug, a new 5-minute interval must be allowed after the
pipeline has been refilled.

After the stabilization period, adjust the air pressure to 3.5 psig and shut-off or
disconnect the air supply. Observe the gauge until the air pressure reached 3.0 psig.
At 3.0 psig, commence timing with a stopwatch until the pressure drops to 2.5 psig, at
which time the stop watch is stopped. The time required, as shown on the stopwatch,
for a pressure loss of 0.5 psig is used to compute the air loss.

If the time, in minutes and seconds, for the air pressure drop from 3.0 to 2.5 psi is
greater than that shown in the following table for the designated pipe size, the section



PSD-ELOP-CTR BA#4 UTILITY SPECIFICATIONS

Lionakis No. 025112.01 333000
February 5, 2026 Sanitary Sewer System
Make-Ready Utilities Page 13

10.

11

12.

13.

undergoing test shall have passed and shall be presumed to be free of defects. The
test may be discontinued at any time.

If the time, in minutes and seconds, for the 0.5 psig drop is less than that shown in the
following table for the designated pipe size, the section of the pipe shall not have
passed the test; therefore, adequate repairs must be made and the line retested.

Requirements for Air Testing

Pipe Size Time

(in inches) Minutes Seconds
4 2 32
6 3 50
8 5 6
10 6 22
12 7 39
14 8 56
15 9 35
16 10 12
18 11 34
20 12 30

. For 8 inch and smaller pipe, only: if, during the 5 minute saturation period, pressure

drops less than 0.5 psig after the initial pressurization and air is not added, the pipe
section undergoing test shall have passed.

Multi-pipe sizes: when the sewer line undergoing test is 8 inch or larger diameter pipe
and includes 4 inch or 6 inch laterals, the figures in the table for uniform sewer main
sizes will not give reliable or accurate criteria for the test. Where multi-pipe sizes are
to undergo the air test, the Project Manager can compute the “average” size in inches
which is then multiplied by 38.2 seconds. The results will give the minimum time in
seconds acceptable for a pressure drop of 0.5 psig for the “averaged” diameter pipe.

Adjustment Required for Groundwater:

a. An air pressure correction is required when the ground water table is above the
sewer line being tested. Under this condition, the air test pressure must be in-
creased .433 psi for each foot the ground water level is above the invert of the
pipe.

b. Where ground water is encountered or is anticipated to be above the sewer pipe
before the air testing will be conducted, the following procedure shall be imple-
mented at the time the sewer main and manholes are constructed.

1) Install a %z inch diameter pipe nipple (threaded one or both ends, approximately
10 inch long) through the manhole wall directly on top of one of the sewer pipes
entering the manhole with threaded end of nipple extending inside the man-
hole.

2) Seal pipe nipple with a threaded 2 inch cap.

3) Immediately before air testing, determine the ground water level by removing
the threaded cap from the nipple, blowing air through the pipe nipple to remove
any obstruction, and then connecting a clear plastic tube to the pipe nipple.
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4) Hold plastic tube vertically permitting water to rise in it to the groundwater level.

5) After water level has stabilized in plastic tube, measure vertical height of water,
in feet, above invert of sewer pipe.

6) Determine air pressure correction, which must be added to the 3.0 psig normal
starting pressure of test, by dividing the vertical height in feet by 2.31. The
result gives the air pressure correction in pounds per square inch to be added.

B. After the line has passed the air test, it shall be balled and flushed with water to clean. A
metal screen shall be used downstream at the point of connection to the existing system
to collect and remove any rock or other debris that is flushed out during cleaning.

3.9 TESTING OF MANHOLES ON GRAVITY LINES

A. At the option of the Contractor, either the following hydrostatic or vacuum test shall be
performed.

B.

1.

o &~ N

7.

Hydrostatic Test: In general, the following hydrostatic test is in conformance with that
presented in The City of Palmdale and the Los Angeles County Sanitation Districts
(LACSD) Standard Specifications.

Insert inflatable plugs in all sewer inlets and outlets.
Fill the manhole with water to a point six inches below the base of the manhole frame.
Maintain the water at this point for one hour to allow time for absorption.

Begin one-hour test period. Measure the amount of water added in one-hour period to
maintain the water level at six inches below the base of the manhole frame. Do not
allow water level to drop more than 25% of the manhole depth.

Determine the allowable leakage by the following formula.
L =0.0002 x D x H1/2

L = Allowable leakage, gallons per minute.

D = Depth of manhole from top to bottom, feet.

H = Head of water in feet as measured from the surface of the water in the
manhole to the sewer line invert or to the prevailing ground water surface out-
side the manhole. The lesser height governs.

If the leakage exceeds the allowable, determine the cause, take remedial action and
re-test the manhole. If the leakage is less than the allowable and leaks are observed,
repair the leaks.

Vacuum Test:

1.

2.
3.
4

o

General: Test in accordance with ASTM C1244.
Test prior to backfilling around the manhole.
Test Preparation: Plug all lift holes and pipes entering or exiting the manhole.

Place test head inside the top section of the manhole’s cone section and inflate in
accordance with the manufacturer’s instructions.

Draw a vacuum of 10 inches of mercury and shut the pump off.
With the valve closed, the time for the vacuum to drop 9 inches shall be measured.
The manhole shall pass the test if the time is greater than 60 seconds for a 48 inch
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9.

diameter manhole, 75 seconds for a 60 inch diameter manhole and 90 seconds for a
72 inch diameter manhole.

If the manhole fails the initial test, make necessary repairs with a non-shrink grout.
Once the repair material has cured according to the manufacturer’s recommendations
the vacuum test shall be repeated. This process shall continue until a satisfactory test
is obtained.

All temporary plugs and braces shall be removed after each test.

3.10 HYDROSTATIC AND LEAKAGE TESTING OF FORCE MAINS

A. General:

1.

N A

10.

11

13.
14.

15.
16.
17.

18.

19.

20.

Provide all necessary materials and equipment, including water.
Backfill all trenches sufficient to hold pipe firmly in position.

Allow time for thrust blocks to cure prior to testing.

Flush all pipes prior to testing to remove all foreign material.
Perform pressure and leakage test concurrently.

Apply test pressure by means of a pump connected to the pipe.
Base test pressure on the elevation of the lowest point in the line.

Fill each closed valve section or bulk-headed section slowly. Expel air from section
being tested by means of permanent air vents installed at high points or by means of
temporary corporation cocks installed at such points. Remove and plug the temporary
corporation cocks at the conclusion of the test.

Ensure the release of air from the line during filling, and prevent collapse due to
vacuum when dewatering the line.

The pressure test on mortar-lined pipe shall not begin until the pipe has been filled
with water for at least 24 hours to allow for absorption in the cement mortar lining.

. Allow the system to stabilize at the test pressure before conducting the leakage test.
12.

Do not operate valves in either the opening or closing direction at differential pressures
above the valves rated pressure.

Maintain test pressure as specified for type of pipe being tested.

Pressure Test: Examine any exposed pipe, fittings, valves, hydrants and joints during
the test, if no leaks are observed the section of line has passed the pressure test. If
leaks are observed, repair any damaged or defective pipe, fittings, valves, or hydrants,
and repeat the pressure test.

Leakage Test: Perform as specified hereafter for the type of pipe being installed.
Preparation for Test

Vents shall be provided at the high points of the system and drains provided where
means of venting or draining do not exist.

Remove or block off, all relief valves, rupture discs, alarms, control instruments, etc.
that shall not be subjected to the test pressure.

All discs, balls, or pistons from check valves shall be removed if they interfere with
filling of the system. Open all valves between inlet and outlet of the section to be tested.

Connect pump and provide temporary closures for all of the external openings in the
system. Use caution to insure that the closures are properly designed and strong
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enough to withstand the test pressure.

21. A joint previously tested in accordance with this specification may be covered or

insulated.

22. Expansion joints shall be provided with temporary restraint for additional pressure

under test or shall be isolated from the test.

23. Flanged joints, where blanks are inserted to isolate equipment during the test, need

not be tested.

B. DIP Leakage Test: Perform in accordance with AWWA C600. Selected requirements of
AWWA C600 are repeated as follows:

1.

The pipe shall be subjected to a hydrostatic pressure of 50 percent above the normal
operating pressure, or 150 psi, whichever is greater. In no case shall the pressure be
allowed to exceed the design pressure for pipe, appurtenances, or thrust restraints.

Maintain the test pressure, +/- 5 psi, for a minimum of four hours.

No piping will be accepted if the leakage is greater than that determined by the
following formula:

L =(SxDxP1/2)/133,200

L = Allowable leakage, gallons per hour.

S = Length of pipe tested, feet.

D = Nominal diameter of pipe, inches.

P = Average test pressure during the leakage test, pounds per square inch

(gauge).

C. PE Pipe Leakage Test:

1.

The pipe shall be subjected to a hydrostatic pressure of 50 percent above the normal
operating pressure, or 150 psi, whichever is greater. In no case shall the pressure be
allowed to exceed the design pressure for pipe, appurtenances, or thrust restraints.

Apply the test pressure and allow the pipe to stand, without makeup pressure, for
sufficient time to allow for diametric expansion or pipe stretching to stabilize,
approximately two to three hours.

After the above stabilization has occurred, return the section being tested to the test
pressure. Hold the test pressure for four hours. If the pressure in the test section drops,
and it is determined the drop may be the result of expansion resulting from increasing
temperature, a limited amount of additional water may be added to bring the pressure
back to the test pressure. Allowable amounts of make-up water, to compensate for
expansion due to increasing temperature, are as shown in the following table. Make-
up water is only allowed during this final test period and not during the initial
stabilization described in the previous paragraph. If the additional water added is less
than the allowable shown in the table and there are no visual leaks or significant
pressure drops, the tested section passes the test.

Nominal Allowance for Expansion
Pipe Size  (U.S. Gals./100 Feet of Pipe)
(in.) 1-Hour 2-Hour 3-Hour
Test Test Test Test

3 0.10 0.15 0.25

4 0.13 0.25 0.40
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6

8

10
11
12
14
16
18
20
22
24
28
32
36
40
48

0.30
0.50
0.75
1.0
1.1
1.4
1.7
2.2
2.8
3.5
4.5
5.5
7.0
9.0
11.0
15.0

0.60
1.0
1.3
2.0
2.3
2.8
3.3
4.3
55
7.0
8.9
11.1
14.3
18.0
22.0
27.0

0.90
1.50
2.1
3.0
3.4
4.2
5.0
6.5
8.0
10.5
13.3
16.8
215
27.0
33.0
43.0
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D. PVC Pipe Leakage Test: Perform in accordance with AWWA M23. Selected requirements

of AWWA M23 are repeated as follows:

1. The pipe shall be subjected to a hydrostatic pressure of 50 percent above the normal
operating pressure, or 150 psi, whichever is greater. In no case shall the pressure be
allowed to exceed the design pressure for pipe, appurtenances, or thrust restraints.

2. Maintain the test pressure, +/- 5 psi, for a minimum of four hours.

3. No piping will be accepted if the leakage is greater than that determined by the

following formula:

L = (N x D x P1/2)/7,400

L = Allowable leakage, gallons per hour.

N = Number of joints in the length of the pipeline tested.

D = Nominal diameter of pipe, inches.

P = Average test pressure during the leakage test, pounds per square inch

(gauge).
3.11 DEFLECTION TESTING

A. Upon completion of work, perform a deflection test on entire length of installed plastic
pipeline. Completed work includes superimposed loads adjacent to and over the pipeline,
such as compacted backfill and earthwork, and does not include paving, concrete curbs

and gutters, sidewalks, walkways, and landscaping.

B. Under external loads, deflection of pipe in the installed pipeline shall not exceed 4.5 per-
cent of the average inside diameter of pipe.

C. Determine whether the allowable deflection has been exceeded by use of a pull-through

device or a deflection-measuring device.

D. Pull-Through Device:

1. Provide a spherical, spheroidal, or elliptical ball, a cylinder, or circular sections fused

to a common shaft.
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3.12

3.13

a. Circular sections shall be so spaced on the shaft that distance from external faces
of front and back sections will equal or exceed diameter of the circular section.

b. Pull-through device may also be of a design approved by the Uni-Bell Plastic Pipe
Association, provided that the device meets the applicable requirements specified
in this paragraph, including those for diameter of the device.

2. Ball, cylinder, or circular sections shall conform to the following:

a. A diameter, or minor diameter as applicable, of 95 percent of the average inside
diameter of the pipe; tolerance of plus 0.5 percent will be permitted.

b. A homogeneous material throughout, with a density greater than 1.0 as related to
water at 39.2 degrees F, and a surface Brinell hardness of not less than 150.

c. Center bored and through bolted with a ¥4 inch minimum diameter steel shaft hav-
ing a yield strength of not less than 70,000 pounds per square inch, with eyes or
loops at each end for attaching pulling cables.

d. Each eye or loop shall be suitably backed with a flange or heavy washer such that
a pull exerted on opposite end of shaft will produce compression throughout re-
mote end.
E. Pull-Through Device:

1. Pass the pull-through device through each run of pipe, either by pulling it through or
flushing it through with water.

2. If the device fails to pass freely through a pipe run, replace pipe which has the
excessive deflection and completely retest in same manner and under same
conditions as specified.

F. Deflection measuring Device:

1. Sensitive to 1.0 percent of the diameter of the pipe being tested and accurate to 1.0
percent of the indicated dimension.

2. Obtain approval of deflection measuring device prior to use.

G. Deflection Measuring Device Procedure:
1. Measure deflections through each run of installed pipe.

2. If deflection readings in excess of 4.5 percent of average inside diameter of pipe are
obtained, retest pipe by a run from the opposite direction.

3. If retest continues to show a deflection in excess of 4.5 percent of average inside
diameter of pipe, remove pipe which has excessive deflections, replace with new pipe,
and completely retest in same manner and under same conditions.

H. Warranty Period Test: Pipe found to have a deflection of greater than 5 percent of average
inside diameter when deflection test is performed just prior to end of 1 year warranty period
shall be replaced with new pipe and tested as specified for leakage and deflection.

CLEANING

A. Thoroughly clean sewer lines and manholes of sediments, dirt, debris, and obstructions
of any kind.

TELEVISION INSPECTION
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A. After completion of the pipe installation, service connections, flushing and cleaning, and
prior to placement of pavement, the sewer line shall be televised with a color closed-circuit
television with tilt-head camera recorded in DVD format. The original disc and log sheets
shall be provided to the Owner for review.

B. The following observations from television inspections will be considered defects in the
construction of sewer pipelines and will require correction prior to placement of pavement:
Low spot (1 inch or greater - mainlines only)
Joint separations (3/4 inch or greater opening between pipe sections)
Cocked joints present in straight runs or on the wrong side of pipe curves
Chips in pipe ends

1

2

3

4

5. Cracked or damaged pipe
6. Dropped joints

7. Infiltration

8. Debris or other foreign objects
9. Other obvious deficiencies

1

0. Irregular condition without logical explanation

END OF SECTION





