SECTION 33 05 05.30
SEWER SYSTEM TESTING

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes: Testing of all gravity sewer pipe, laterals and manholes.

B. Related Sections:
1. 01 33 00 Submittal Process
2. 33 31 11 Gravity Sewer Piping
3. 33 0561 Sanitary Sewerage Manholes

1.02 REFERENCES

A. American Society of Testing Materials
1. C1091 Standard Test Method for Hydrostatic Infiltration and Exfiltration
Testing of Vitrified Clay Pipe Lines
2. C1244 Standard Test Method for Concrete Sewer Manholes by the Negative
Air Pressure (Vacuum) Test Prior to Backfill
3. D3034 Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer
Pipe and Fittings

1.03 CONTRACTOR SUBMITTALS

A. Submittals shall be made in accordance with the Section 01 33 00 Submittals
Process

B. The contractor shall notify the District a minimum of 3 business days in advance of
its proposed testing schedule for review and concurrence.

C. Atesting plan shall be submitted to the District that includes a testing schedule,
including proposed plans for bypassing flows (if any), control and disposal.
Following approval of testing plan, the District and any impacted services shall
receive a minimum three business day notice before implementation.

D. Testing plan shall include information for all test equipment to be used, including
valves, plugs, mandrels, gauges, or other control equipment and materials shall be
determined and furnished by the contractor, subject to District review. No materials
shall be used which would be injurious to the construction or its future function.

1.04 QUALITY ASSURANCE

A. Comply with Section 01 43 00 Quality Assurance.
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PART 2

PRODUCTS

2.01 MATERIALS REQUIREMENTS

A

PART 3

All test equipment, chemicals for disinfection, temporary valves, bulkheads, or other
water control equipment and materials shall be determined and furnished by the
Contractor subject to the Engineer’s approval. No materials shall be used which
would be injurious to the construction or its future function.

EXECUTION

3.01 GENERAL

A

Unless otherwise provided herein, water for testing gravity sewer pipe, laterals and
manholes will be furnished by STPUD; however, the Contractor shall make all
necessary provisions for conveying the water from STPUD-designated source to the
points of use.

Prior to final approval by the District, all sewer mains and appurtenances shall be
subjected to a test or tests that will determine their degree of water tightness and
test or tests that will ascertain the correctness of their horizontal and vertical
alignment.

When other underground utilities are to be installed as a part of the construction or
as a part of a larger project or subdivision related to the sewer installation, testing
shall be conducted after all other utilities have been installed in the area of the new
sewer line and laterals. This does not preclude the Contractor from also conducting
testing at earlier times to ensure to himself that the lines were acceptably installed
prior to other utility work in the area.

All tests shall be performed under the direct observation of the District or its
authorized representatives.

Any remedial work required to correct construction deficiencies discovered as a
result of any official test or inspection shall be accomplished by the Contractor in a
manner approved by the District and at the sole expense of the Contractor.

Portions of the original construction which require remedial work shall be completely
retested and/or reinspected following the attempted rectification by the Contractor.

3.02 CLEANING

A. Before any test is performed, the pipe installation shall be cleaned in the following
manner:
1. The Contractor shall furnish an inflatable spherical rubber ball of a size that will
inflate to fit snugly into the pipe to be tested.
2.  The ball shall be placed in the uppermost manhole on the pipe to be cleaned,
and water shall be introduced behind it.
3. The ball shall pass through the pipe with only the force of the water impelling
it.
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4.  All debris flushed out ahead of the ball shall be removed at the first manhole

where its presence is noted. In the event cemented or wedged debris or a
damaged pipe shall stop the ball, the Contractor shall remove the obstruction
and/or make necessary repairs.

3.03 TESTING OF SEWER MAINS

A

B.

2022

Mandrel Test for Mandrel Test for Gravity Sewers - After completion of the sewer
line, including all required backfilling and cleaning, his test may be required on all or
selected sections of the project area. At the option of the District, deflection testing
shall be conducted not less than 30 days following installation of pipe. A deflection
test limit of 7.5% of the pipe base inside diameter is adopted. This test shall be
conducted under the direct observation of the District personnel using a properly
sized "go, no-go" deflection mandrel constructed in accordance with ASTM
specification D3034. The mandrel shall be furnished by the Contractor and meet
with the District’s approval. The mandrel shall be hand pulled through the pipe. No
devices except the tow rope can be utilized to assist the mandrel through the pipe.
Locations with excessive deflection shall be repaired. The following table lists pipe
and 7.5% deflection mandrel sizes:

SDR 26 Pipe Base Inside Diameter, 7.5% Deflection Mandrel
Size, Inches Inches Diameter Inches

6 5.612 5.19

8 7.488 6.93

10 9.342 8.64

12 11.102 10.27

15 13.575 12.56

After the Mandrel Test, an infiltration or exfiltration test shall be required.

1. Aninfiltration test shall be used when, through dewatering efforts, field
observation, or via monitoring well, it is determined that groundwater is 5 feet
or more above the crown of pipe at the midpoint of the test section. All pipes
leading into the specified sewer test section shall be completely plugged by
the Contractor with mechanical stoppers so that no water introduced into the
section can escape through the mains, branch sewers or service laterals.
Conduct in accordance with ASTM C1091 Standard Test Method for
Hydrostatic Infiltration Testing of Vitrified Clay Pipe Lines, as follows:

a. Cease dewatering activities for at least 3 days for the pipe section to be
tested.

b. Plug the upstream end of the pipeline to be tested to prevent the entrance
of water or wastewater, while providing any required bypass pumping.

c. Measure volume of infiltration, with the maximum rate or volume of
groundwater entering the pipe as follows:
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E = 0.00002*L*D*(H)*0.5

Where:

L: Length of pipeline (ft)

E: Allowable leakage in gallons per minute of pipeline tested

D: Internal diameter of the pipe (in)

H: Difference in elevation (ft) between the water surface in the upper
manhole and the invert of the pipe at the lower manhole; or, if
groundwater is present above the invert of the pipe in the lower manhole,

the difference in elevation between the water surface in the upper
manhole and the groundwater at the lower manhole.

2. Exfiltration Test: Where the sewer line is above the water table, an exfiltration
test shall be used.

a.

All pipes leading into the specified sewer test section shall be completely
plugged by the Contractor with mechanical stoppers so that no water
introduced into the section can escape through the mains, branch sewers
or service laterals.

The Contractor shall then fill the test section with water and continue to
introduce water into the section until a static head of water five feet (5')
above the top of the pipe or pipes at the most elevated point of the test
section has been established.

The Contractor shall then measure and record at approved periodic
intervals a total test time of not less than four (4) hours, the volume of
water added to the test section in order to maintain a total static head of
water five feet (5') above the highest top of pipe elevation.

A single manhole section shall not be acceptable if the exfiltration from it
exceeds the rate of fifty (50) gallons per inch nhominal diameter of main
pipe per mile of length in twenty four (24) hours.

A group of one (1) or more manhole sections, or the complete system of
sections as an average, shall not be acceptable if the exfiltration from
them exceeds the rate of fifty (50) gallons per inch nominal diameter of
main pipe per mile of length in twenty four (24) hours.

3.04 TESTING FOR MANHOLES

A vacuum test or exfiltration test shall be used for testing manholes, as follows:

A. Vacuum Test:
1. Procedures outlined in ASTM C1244 should be followed while completing the
vacuum test.
2. Use acceptable equipment approved by the District. Vacuum test equipment
shall be used per the manufacturer’s specifications.
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A vacuum of 10-inches mercury should be drawn on the manhole. The time,
in seconds, for the vacuum to drop to 9-inches mercury shall be measured and
shall not be less than the times listed below for manholes.

Ti Manhole Diameter
ime .
(in)
(s)
60 48
75 60
90 72

Manholes showing leakage in excess of that allowed (time less than that
indicated in table) shall be repaired or reconstructed as necessary to reduce
the leakage to that specified. All failures shall be retested after the necessary
repairs have been completed.

B. Manhole Exfiltration Test

1.

Water tightness of manholes may be tested in connection with tests of sanitary
sewers or at the time the manhole is completed and backfilled. The test shall
be as follows:

2. The contractor shall plug all inlets and outlets with approved stoppers or plugs.
3. The manhole shall be filled with water to the top of the frame.
4. The water shall stand in the manhole for a minimum of one hour to allow the
manhole material to reach maximum absorption.
5.  The contractor shall refill the manhole to the original depth.
6. The time of the test will be determined by the District to fit the various field
conditions.
7.  The manhole shall be refilled to the original depth and the amount of water
required to fill the manhole shall be recorded after a minimum of four (4) hours.
8. If the amount of water added does not exceed the limits shown in Table II,
then the manhole has passed the test. Even though the leakage may be less
than the specified amount, the contractor shall stop any leaks that may be
observed to the satisfaction of the District.
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TABLE Il — Manhole Exfiltration Volumes

Depth of Manhole (ft.) Allowable Amount of water added (gal.)

0-5 1
6-7 1-1/2

8-10 2

11-12 2-1/2

13-15 3

16-18 3-1/2

19-20 4

3.05 VIDEO TESTING
A. Video Test- All sewer collectors and laterals shall be T.V. inspected prior to

pavement placement when the complete job is ready for television inspection based
on the following work having been completed and approved by the District:

1. All sewer pipelines are installed, backfilled, and compacted.

2. All manholes are in place, all channeling is complete and pipelines are
accessible from manholes, and testing completed.

3.  All other underground facilities, utility piping and conduits are installed.

4. Final sub grade is complete. For wet weather periods, placement of aggregate
base has been completed.

5. Pipelines to be inspected have been cleaned and flushed

6. Finalinfiltration or exfiltration test has been completed

B. After the above work is complete, the contractor shall schedule the video inspection.
The video test shall be done in the presence of the District's inspector. Water is to
flow through the lines for 12 hours prior to the T.V. work. During the video for
service, water must be present for camera orientation. The camera shall have a
device to measure depths of any sags.

C. If no deficiencies are observed, the work will be considered satisfactory.

D. A videotape will be made and given to the District; defects requiring corrections will
be determined by the District.
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E. Notification will be made in writing of any deficiencies revealed by the video that will
require repair. If corrective work is indicated and viewing of the videotapes is
desired, the District shall be contacted to set a time for the viewing with the
Engineer.

F. Corrective work shall be done in accordance with the specifications following
approval by the District. District reserves the right to require another test of any
repair.

G. Those portions of the pipeline system that have been corrected will be re-inspected.

H. The following observations from television inspections will be considered defects in
the construction of sewer pipelines and will require correction prior to paving:

1.  Low spots, in excess of allowable sags

2. Joint separations

3. Cocked joints present in straight runs or on the wrong side of pipe curves
4. Cracked or damaged pipe

5. Dropped joints

6. Infiltration

7.  Debris or other foreign objects

8.  Other obvious deficiencies

9. Irregular condition without logical explanation

10. Standing water in service laterals

END OF SECTION
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SECTION 3311 13

WATER DISTRIBUTION PIPING

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes: PVC pipe, ductile iron pipe, steel pipe and HDPE pipe for water
distribution, including fittings and joints.

B. Related Sections:
1. 31 20 00 Earthwork
2. 3123 19 Dewatering
3. 3312 13 Water Service Connections
4. 33 12 16 Water Distribution Valves
5. 33 13 00 Water Pipeline Testing and Disinfection
1.02 REFERENCES

A. American Water Works Association

C110 Ductile-Iron and Gray-Iron Fittings, 3 In. Through 48 In.

C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
C105 Polyethylene Encasement for Ductile-Iron Pipe Systems

C115 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded
Flanges

C150 Thickness Design of Ductile Iron Pipe

C151 Ductile-Iron Pipe, Centrifugally Cast, for Water or Other Liquids
C153 Ductile-Iron Compact Fittings for Water Service

C200 Steel Water Pipe — 6 in. and Larger

10. C206 Field Welding of Steel Water Pipe

11. C207 Steel Pipe Flanges for Waterworks Service - Sizes 4 In. Through 144 In.
12. C208 Dimensions for Fabricated Steel Water Pipe Fittings

13. C600 Installation of Ductile-Iron Water Mains and their Appurtenances
14. C606 Grooved and Shouldered Joints

15. C900 PVC Pressure Pipe and Fabricated Fittings, 4 In. Through 12 In.
16. C905 PVC Pressure Pipe and Fabricated Fittings, 14 In. Through 48 In.
17. M11 Steel Pipe: A Guide for Design and Installation

18. M23 PVC Pipe — Design and Installation

aorownN=

B. American Society of Testing and Materials (ASTM)

A36 Carbon Structural Steel

A47 Ferritic Malleable Iron castings

A139 Electric-Fusion (Arc)-Welded Steel Pipe (NPS 4 and Over)

A183 Carbon Steel Track Bolts and Nuts

A307 Carbon Steel Bolts and Studs

A536 Ductile Iron Castings

A572 High Strength Low Alloy Columbian-Vanadium Structural Steel
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8.
9.

10.
11.
12.
13.
14.

15.
16.
17.

D638 Test Method for Tensile Properties of Plastics

D790 Test Methods for Flexural Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials

D1248 Polyethylene Plastics Extrusion Materials For Wire and Cable

D1505 Test Method for Density of Plastics by the Density-Gradient Technique

D2240 Test Method for Rubber Property - Durometer Hardness

D2241 PVC Pressure-Rated Pipe (SDR Series)

D2837 Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic
Pipe Materials or Pressure Design Basis for Thermoplastic Pipe
Products

D3350 Polyethylene Plastics Pipe and Fittings Materials

F894 Polyethylene (PE) Large Diameter Profile Wall Sewer and Drain Pipe

F714 Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter

C. American Society of Mechanical Engineers (ASME)

1.

B16.1 Cast Iron Pipe Flanges and Flanged Fittings

D. Underwriters Laboratory (UL)
1. 1285 Pipe and Couplings, Polyvinyl Chloride (PVC), and Oriented Polyvinyl Chloride

(PVCO) for Underground Fire Service.

1.03 SUBMITTALS

A. Shop Drawings:

a. Indicate thickness of pipe wall, lining and coating, type of joint and joint
restraint, if any.

b. Details of straight pipe, fittings, and specials, showing thickness and
dimensions of plates, detail of welds, and materials; listing of proposed
service and tabulated layout schedules.

B. Project Redlines: The Contractor shall provide project redlines for all piping
installed, including but not limited to valves locations, meter boxes, and hydrants, in
accordance with Section 01 33 00 2.08.

C. Test Results:

All pipe: All materials testing shall be based upon applicable ASTM Test
Methods referenced herein for the materials specified. A report of the test
results shall be furnished. All costs of such inspection and tests shall be borne
by the Contractor.

2. HDPE:
a. The pipe shall be tested for dimensions, ring stiffness constant (RSC),
flattening, and joint tightness, in accordance with the requirements of
ASTM F894. A report of the test results shall be furnished.
b. The stress regression testing shall have been done in accordance with
ASTM D2837, and the manufacturer shall provide a product supplying a
minimum Hydrostatic Design Basis (HDR) of 1,600 psi, as determined in
accordance with ASTM D2837.
3. Fusible PVC:
a. Submit manufacturer’s specific technical data with complete information
on physical properties of pipe and pipe dimensions pertinent to this job
2022 SECTION 33 11 13
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Complete calculations including lists of parameters, all formulas and all
other data showing the design of the new pipe.

Qualification of fusion technicians shall be documented by the pipe
supplier, and shall be current as of the date of the welding for the project.
Contractor shall register and/or record the parameters required by the
pipe supplier and these Specifications, and provide them to the District as
the Work proceeds.

D. Certification:
1. All pipe:

PART 2

a.

b.

Manufacturer's certificates of compliance shall be furnished by the
Contractor.

A certificate of “Compliance with Specification” or suitable alternative shall
be furnished for all materials to be supplied.

2. HDPE:

a.

The Contractor shall provide certification from the pipe manufacturer that
stress regression testing has been performed on the specific product.

The said certification shall include a stress life curve per ASTM D2837.
The certification shall state that the pipe was manufactured from one
specific resin in compliance with these specifications. The certificate shall
state the specific resin used, its source, and list its compliance to these
specifications.

Provide certification that the pipe conforms to dimensions and tolerances
specified in Part 2.02 and that the pipe has been inspected and meets
industry accepted manufacturer standards.

PRODUCTS

2.01 GENERAL

A.

B.

All pipe shall be new, not from manufacturer’s inventory.

Any pipe that does not meet specifications or has been rejected, shall be removed
from the jobsite and disposed of by the Contractor at no extra cost to the Owner.

Where new fittings are to be cut into or attached to existing piping or where
connections are to be made to existing piping, the Contractor shall furnish and
install the necessary sleeves, flanges, nipples, couplings, fittings, etc. needed to
accomplish the cutting-in or connections, whether specifically indicated on the Plans

or not.

All Pipe must be NSF 61 compliant.

2.02 PIPE

A. Ductile Iron Pipe
1. Pipe shall have a minimum pressure rating of 150 psi conforming to AWWA
C150 and C151.

2022
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2. Pipe with screw-on shall have a minimum pressure rating of 150 psi conforming
to AWWA C115.

3. Ductile iron pipe shall be coated on the inside with cement mortar conforming to
AWWA C104/ANSI A.21.4, and seal coated on the inside and outside with
bituminous coating.

a. Coating shall be applied on clean bare metal surfaces.
b. Coating shall extended to the ends of spigots and shoulders of hubs.

B. Steel Pipe:

1.  Steel shall conform to ASTM A36 or A572 Grade 42.

2. Pipe shall conform to AWWA C200 and ASTM A139 Grade B.

3.  Size and wall thickness shall be as shown on the Plans and indicated in the
Specifications.

4. Steel pipe shall be designed in accordance with AWWA Manual M11.

5.  Steel pipe shall be coated inside and outside with a 100% solids, thermosetting,
fusion bonded dry powder epoxy resin (Scotchkote No. 206-N as manufactured
by 3M Company, or equal). Application shall be by the fluidized bed method.
Coating thickness shall be at least 10 mils DFT. Surface preparation shall
include grinding of all irregularities, welds, and weld splatter and blasting to a
near white surface in accordance with Steel Structures Painting Council (SSPC)
Guidelines (SP-10).

C. PVC Pipe:

1.  NOMINAL DIAMETERS 6 TO 12 INCHES: Pipe shall meet the requirements of
AWWA C900, with a minimum pressure rating of 235 psi. Pipe shall have
outside diameters of ductile iron pipe sizes. Pipe shall also meet the
requirements of ASTM D2241 and UL 1285. Each length of pipe shall be
capable of withstanding without failure 600 psi hydrostatic pressure for a
minimum of 5 seconds. The integral bell shall be tested with the pipe.

2. NOMINAL DIAMETERS 14 TO 18 INCHES: Pipe shall meet the requirements of
AWWA C905, with a minimum pressure rating of 235 psi. Pipe shall have
outside diameters of ductile iron pipe sizes as listed below. Pipe shall also meet
the requirements of ASTM D2241 and UL 1285. Each length of pipe shall be
capable of withstanding without failure 600 psi hydrostatic pressure for a
minimum of 5 seconds. The integral bell shall be tested with the pipe.

3.  Provisions shall be made for contraction and expansion at each joint with a
rubber ring and integral thickened bell as part of each joint. The rubber ring
shall meet the requirements of ASTM D 2241. The bell section shall be at least
as strong as the pipe barrel.

4. Atleast 85 percent of the total footage of pipe installed shall be furnished in
standard lengths of 20 feet. The remaining footage of pipe may be in random
lengths of not less than 10 feet long.

5.  Manufacturers: C900 or C905 "Big Blue" or "Blue Brute" pipe manufactured by
J-M Manufacturing Company, Inc. and Formosa Plastics Corporation, U.S.A,
MAY NOT be used.

D. HDPE Pipe:
1. Pipe shall be high density polyethylene pipe. Size and SDR rating of
polyethylene pipe shall be as shown on the Plans and indicated in the
Specifications.
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Materials used for the manufacture of polyethylene pipe and fittings shall be
extra high molecular weight, high density ethylene/hexene copolymer PE 3408
polyethylene resin meeting the below listed physical property and pipe
performance requirements:

Property Specification Units Pipe
Material Designation PPI/ASTM - PE 3408
Material Classification ASTM D1248 - 1 C5P34
Cell Classification ASTM D3350 - 345434C

Density ASTM D1505 gm/cm3 0.955

Flex Modulus ASTM D790 psi 135,000
Tensile ASTM D638 psi 3,200
Hardness ASTM D2240  Shore "D" 65
Compressive Strength (Yield) ASTM D638 psi 1,600
Tensile Strength @ ASTM D638

Yield (Type IV Spec) (2"/min) psi 3,200
Elongation @ Yield ASTM D638 % 8 min.
Modulus of Elasticity ASTM D638 psi 130,000
NSF Listing Standard #14 - "Listed"

Material shall conform to ASTM F714 and meet accepted manufacturer
standards for:

= Diameter
Straightness
Wall Thickness
Ovality
Concentricity
Toe-in
Quick Burst
Overall Workmanship
Pressure and Ductility
Inspection ID and OD
Joint Length

= Print Line
The pipe shall be extruded using a melt homogenizing/plasticating extruder and
appropriate die. The extruder screw design should be customized for the HDPE
being processed to minimize melt fracture of the molecular structure, thus
reducing the molecular weight and changing some physical properties from resin
to pipe. The resin should be processed at its appropriate melt temperature. The
extruded tubular melt will be vacuum or pressure sized in downstream cooling
tanks to form round pipe to specification diameter and wall thickness with a
"matte-finish" surface.
The pipe shall contain no recycled compound except that generated in the
manufacturer's own plant from resin of the same specification from the same raw
material. The pipe shall be homogenous throughout and free of visible cracks,
holes, voids, foreign inclusions, or other deleterious defects, and shall be
identical in color, density, melt index and other physical properties throughout.
The pipe shall be extruded from resin meeting specifications of ASTM D-3350
with a cell classification of PE:345434C; and ASTM D-1248 pipe grade resin
type lll, Class C, Category 5, grade P34 polyethylene compound. The pipe shall
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provide the long term endurance characteristics recognized by: a compressive
pipe ring environmental stress crack resistance greater than 1,000 hours; a slow
crack growth resistance greater than 32 days; an impact strength (toughness)
greater than 48 in-Ib/in notch; and rotary fatigue endurance at 1,600 psi bending
stress with F,>20,000 cycles.

2.03 FITTINGS

A. General:

B.

2022

1. Fittings shall include all tees, crosses, reducers, and elbows as shown on the
Contract Drawings and shall include all nuts, bolts and gaskets necessary for the
installation requirements.

For Ductile Iron Pipe:

1.  Fittings shall be as specified in ANSI A 21.10 or A 21.53 (AWWA C110 or
C153), of the same pressure rating and same joint configuration as the pipe with
which they are to be used.

2. Allfittings shall be smooth cement-lined in accordance with ANSI A 21.4
(AWWA C104). Special attention shall be given to bare metal. All lining shall
extend to the faces of flanges, to the end of spigots, or to the shoulder of hubs,
as the case may be.

3. In addition, all fittings shall be coated inside and outside with bituminous
material.

For Steel Pipe:

1.  Fitting shall be steel and shall conform to ASTM A36 or A572 Grade 42.

2.  Fittings shall conform to AWWA C200 and AWWA C208, except where specific
dimensions are called out on the Plans. .

3.  Steel fittings shall be designed in accordance with AWWA Manual M11.

4. Fittings shall be heated and cured in accordance with the manufacturer's
recommendation.

5.  Fittings and headers fabricated from steel pipe require hydrostatic testing.

For PVC Pipe:
1. Fittings shall be ductile iron fittings as described in Part 2.03.B (above).
2.  Fittings shall be properly sized for the dimensions of the pipe being used.

For HDPE Pipe:
1. Ductile Iron Fittings:
a. Fittings shall be ductile iron fittings as described in Part 2.03.B (above).
Fittings shall be properly sized for the dimensions of the pipe being used.
b. Only flanged fittings shall be used when specified with high-density
polyethylene piping systems. Mechanical joint fittings shall not be used.
c. The joining system between high-density polyethylene pipe and flange
fittings shall be made by a method recommended by the pipe
manufacturer or submitted by the Contractor and approved by the
Engineer.
2. Standard HDPE fittings:
a. Standard commercial products manufactured by injection molding or by
extrusion and machining, or fabricated from PE pipe conforming to this
specification.
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b. The fittings shall be fully pressure rated by the manufacturer to provide a
working pressure equal to the pipe for 50 years service at 73.4°F with an
included 2:1 safety factor.

c. The fittings shall be manufactured from the same resin type, grade, and
cell classification as the pipe itself.

d. The manufacture of the fittings shall be in accordance with good
commercial practice to provide fittings homogeneous throughout and free
from crack, holes, foreign inclusions, voids, or other defects. The fittings
shall be as uniform as commercially practicable in color, opacity, density
and other physical properties.

e. The minimum "quick-burst" strength of the fittings shall not be less than
that of the pipe with which the fitting is to be used.

2.04 PIPE JOINTS

A. General
1. All pipe which will operate under pressure shall be properly protected from the
effects of thrust at all fittings where the pipeline changes direction, changes size,
or ends, using concrete thrust blocks, or restrained joints where required.

a. Concrete thrust blocks shall be sized so as to give bearing against
undisturbed vertical earth banks sufficient to absorb the thrust from line
pressure, allowing an earth bearing of 200 pounds per square foot per
foot of depth below natural grade to a maximum of 1,000 pounds per
square foot. (Earth bearing value may be increased, if substantiated by
soils analysis). The line pressure shall be the product of the nominal
cross sectional area of the pipe and the test pressures as specified for
each type of pipe. The concrete shall be placed, unless specifically
indicated otherwise on the Plans, so that the pipe joints and fittings will be
accessible. Concrete used for all thrust blocks shall be a Class C as
identified Section 03 30 00 of these specifications.

2. Pipe joints shall be provided as specified or as indicated on the contract
drawings.

B. For Ductile Iron Pipe:
1. Flanged Joints:

a. Flanges: Gaskets shall be synthetic rubber, either ring or full faced and a
minimum of 1/8-inch thick for ductile iron pipe. Flanges shall be one of
the following with diameter, thickness, drilling, and other characteristics in
accordance with ANS| B16.1:

1) Cast integrally with the pipe.
2) Screw-on: Comply with the following:
a) Long hub, threaded, and specially designed for ductile iron pipe.
b) After attaching to pipe, machine flange face to make pipe end
and flange even and perpendicular to the axis of the pipe.
b. Bolt Holes: Two-holed and aligned at both ends of pipe.

c. Cap Screw or Stud Bolt Holes: Tapped.
d. Bolts and Nuts:
1) High strength low alloy hardware shall be used for all buried
applications having the characteristics specified in AWWA C111/
ANSI A 21.11.
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2) 316 Stainless Steel hardware with flouropolymer coating shall be
used in all underwater or vault installations.
Protective Coating: both the following.
1) Petrolatum wrap tape consisting of plastic fiber felt saturated with
petrolatums, plasticizers, and corrosion inhibitors.
a) Trenton No. 1 Wax Tape (Trenton Corporation)
b) Orequal.
2) “Rock Shield” type material
a) Trenton Guard Wrap (Trenton Corporation)
b) Poly-ply (Trenton Corporation)
c) Orequal.

2. Mechanical Joints: AWWA C111/ANSI A 21.11
3.  Push-On Rubber Gasket Joints: AWWA C111/ANSI A 21.11.
4, Plain-end Joints:

a.

Flanged Coupling Adaptor
1) Sleeve-type flanged coupling adaptors shall be:
a) Smith-Blair Type 913;
b) Dresser Style 128;
c) Orequal.
Flex Coupling Adaptor
1) Sleeve-type mechanical couplings shall be:
a) Smith-Blair Type 411;
b) Dresser Style 38;
c) Orequal.
2) Sleeve-type mechanical couplings shall have the stop removed from
the middle ring.
Bolts and nuts for buried service shall be mad of non-corrosive high-
strength, low-alloy steel having the characteristics specified in AWWA
C111/ ANSI A 21.11, regardless of any other protective coating.
Where washers are required, they shall be of the same material as the
associated bolts.
Where required for resistance to pressure, mechanical couplings shall be
restrained in accordance with Chapter 13 of AWWA M11, including Tables
13-4, 13-5 and 13-5A, and Figure 13-20.

5. Restrained Joints:

a. Mechanical Joints:
1) Megalug as manufactured by EBAA Iron Sales.
2) MJ Field Lok Gasket and Gland as manufactured by United States
Pipe and Foundry Company.
3) Grip Ring Pipe Restrainer as manufactured by Romac Industries
4)  Or Approved Equal
b. Push-On Joints:
1) Comprised of ductile iron locking segments inserted through slots in
the bell face, providing positive axial lock between the bell interior
surface and a retainer weldment on the spigot end of the pipe, or a
retainer weldment through a boltless system, providing a positive
restraint against joint separation; with a safety factor of 2 under a
pressure equal to the specified test pressure; capable of easy
disassembly without cutting or burning of the gasket; suitable for the
following working pressures: For 4 through 24 inch Pipe: 350 pounds
per square inch gauge.
2022 SECTION 33 11 13
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a) TR Flex as manufactured by United States Pipe and Foundry
Company;
b) orequal.

C. For Steel Pipe:
1.  Flanged Joints:
a. As described in Part 2.04.B.1 (above).
b. Flanges for steel pipe and fittings shall be flat faced conforming to AWWA

C207, Class D. Flange bolts and nuts shall conform to ASTM A307,

Grade B. Flange gaskets shall be full faced, compressed non-asbestos

1/16-inch thick.

2. Mechanical Joints:
a. As described in Part 2.04.B.2 (above).
3. Push-on Rubber Gasket Joints:
a. As described in Part 2.04.B.3 (above).
4. Plain-End Joints:
a. As described in Part 2.04.B.4 (above).
b. Welded joints: field welding of steel pipe will not be allowed without the
permission of the Engineer. Field welding, if allowed, shall conform to
AWWA C206.
5. Restrained Joints:
a. As described in Part 2.04.B.5 (above).
6. Grooved Joints:
a. AWWA C606, as complemented and modified below, radius-cut type, with
following components:

1) Couplings: Rigid type, cast from ductile iron in accordance with
ASTM A536, Grade 65-45-12 or malleable iron in accordance with
ASTM A47, Grade 32510.

2) Bolts and Nuts: ASTM A183, Grade 2.

3) Gaskets: Capable of being applied on surface of piping with cavities
to provide for an improved seal with the internal piping pressure;
material for following services:

a) Halogenated butyl.
4) Fittings: AWWA C 606, rigid radius-cut groove.
a) Center-to-Center Dimensions: AWWA C 110/ANSI A 21.10.
b) Wall Thickness and Other Characteristics: AWWA C153.
b. Flanged Unit Connections: Flanged to grooved joint adapters or a long
enough spool with 1 end flanged and the other grooved to prevent
interference with the operation of adjacent valves, pumps, or other items.

D. For PVC Pipe:
1. Mechanical Joints:
a. As described in Part 2.04.B.2 (above).
2. Push-on Rubber Gasket Joints:
a. As described in Part 2.04.B.3 (above).
3. Plain-End Joints:
a. As described in Part 2.04.B.4 (above).
b. Welded Joints
1) Pipe to be welded shall be extruded with plain ends. The ends shall
be square to the pipe and free of any bevel or chamfer. There shall
be no bell or gasket of any kind incorporated into the pipe.
2022 SECTION 33 11 13
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E.

PART 3

2) Connections to fused PVC pipe may be made using restrained,
ductile iron fittings only.
4. Restrained Joints:
a. As described in Part 2.04.B.5 (above).

For HDPE Pipe:
1. Plain-End Joints:
a. As described in Part 2.04.B.4 (above).
b. Welded Joints
1) Pipe to be welded shall be extruded with plain ends. The ends shall
be square to the pipe and free of any bevel or chamfer. There shall
be no bell or gasket of any kind incorporated into the pipe.

EXECUTION

3.01 GENERAL

A

All piping and appurtenances shall be installed in accordance with manufacturers
recommendations.

When pipe laying is interrupted, or stopped at the end of the work shift, the open
ends of pipe shall be sealed with a watertight plug, or other means acceptable to
the Engineer, to prevent water from entering the pipe.

3.02 MATERIAL DELIVERY, STORAGE, HANDLING AND PROTECTION

A

B.

2022

All piping shall be delivered in a clean and undamaged condition.

All piping materials, fittings, valves, and accessories shall be carefully handled
during loading, unloading, and installation. All pipe, fittings, and related
appurtenances shall be handled in a manner that will insure installation in sound,
undamaged, like new condition. Pipe should be loaded, off-loaded, and otherwise
handled in accordance with AWWA M23, and all of the manufacturer’s guidelines
should be followed.

In shipping, material shall be blocked in such a manner as to prevent damage to
castings or cement lining.

All pipe shall be bundled or packaged in such a manner as to provide adequate
protection of the ends during transportation to the site. Flanged pipe shall have the
flange faces protected. Any pipe damaged in shipment shall be replaced as
directed by the Engineer.

Each pipe shipment should be inspected prior to unloading to see if the load has
shifted or otherwise been damaged. Notify Engineer immediately if more than
immaterial damage is found. Each pipe shipment should be checked for quantity
and proper size, color and type.

All material shall be carefully lowered to the ground by mechanical means. Pipe
shall be handled and supported with the use of woven fiber pipe slings or approved

SECTION 33 11 13
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equal. Care shall be exercised when handling the pipe to not cut, gouge, scratch or
otherwise abrade the piping in any way. Pipe and fittings with cement mortar or
epoxy lining or special coatings shall handled with rubber covered hooks, or other
type of equipment to prevent damage. Off-loading devices such as chains, wire
rope, chokers, or other pipe handling implements that may scratch, nick cut, or
gouge the pipe are strictly prohibited.

G. During removal and handling, be sure that the pipe does not strike anything.
Significant impact could cause damage, particularly during cold weather.

H. If appropriate unloading equipment is not available, pipe may be unloaded by
removing individual pieces. Care should be taken to insure that pipe is not dropped
or damaged. Pipe should be carefully lowered, not dropped from trucks.

I. Storage:

1.  HDPE Pipe: Pipe lengths should be stored and placed on flat, level ground, with
no rocks, timbers or other objects under the pipe. Pipe should be stored in the
unit packaging provided by the Manufacturer until ready for use. Caution should
be exercised to avoid compression, damage, or deformation to the ends of the
pipe.

2. All Other Pipe shall be stored off the ground in conformance with the
Manufacturer’s instructions.

J.  The interior of the pipe, as well as all end surfaces, should be kept free from dirt and
foreign matter.

K. If pipe is to be stored for periods of 1 year or longer, the pipe should be shaded or
otherwise shielded from direct sunlight. Covering of the pipe which allows for
temperature build-up is strictly prohibited. Pipe should be covered with an opaque
material while permitting adequate air circulation above and around the pipe as
required to prevent excess heat accumulation.

L. Pipe shall be stored and stacked per the manufacturer’s guidelines.

M. Pipe, fittings and accessories shall be carefully inspected by the Contractor before
and after installation, and those materials found defective shall be rejected.

N. Any length of pipe showing a crack or blow that may have caused an incident
fracture, even though no such fracture can be seen, shall be marked as rejected.
1. For PVC and HDPE pipe, any scratch or gouge greater than 10% of the wall
thickness will be significant and can be rejected unless determined acceptable
by the Engineer.

O. Pipe and fittings shall be free from fins and burrs.

Pipe and fittings in which the lining or coating has been damaged shall be
immediately removed from the job site and replaced with new materials.
1. Ininstances where damage is minimal, the Contractor may, with approval from
the Engineer, have the damage repaired by a qualified representative of the pipe
manufacturer or fabricator.

2022 SECTION 33 11 13
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Q. Do not drop or pound pipe to fit grade.

R. Before being placed in position, pipe, fittings and accessories shall be cleaned and
shall be maintained in a clean condition.

3.03 ALIGNMENT

A. All piping shall be installed to lines, grades, and elevations indicated on the contract
drawings.

B. All deviations from the line, grade, or elevation as indicated on the contract
drawings shall be approved in writing by the Engineer.

C. The Contractor is responsible for coordinating all other work to insure that piping is
installed as indicated on the Contract Drawings.

D. Piping intended to be straight shall be straight. Deflections from a straight line or
grade shall be approved in writing by the Engineer and shall be accomplished by
the use of approved fittings.

3.04 PIPE INSTALLATION

A. General: All piping shall be installed as specified, as indicated on the contract
drawings and in a manner acceptable to the Inspector.

B. Special Instructions for Installation of Ductile Iron Pipe:
1. Install ductile iron piping in accordance with AWWA C600
2. Lay mechanical joint or bell and spigot pipe with 1/8 inch space between the
spigot and shoulder of the pockets.
3.  Special Techniques:

a. Polyethylene Encasement: Wrap ductile iron pipe and fittings to be buried
with minimum 8 mil thick polyethylene encasement. Repair tears and
make joints with double plastic tape wrap.

1) Polyethylene: AWWA C105.
2) Plastic Tape Wrap: One of the following or equal:
a) Polyken Number 910 as manufactured by Polyken Pipeline
Coatings.
b) Tapecoat CT as manufactured by The Tapecoat Company.

3.05 FIELD JOINING (FUSION WELDING)

A. HDPE:

1.  Sections of polyethylene pipe shall be joined into continuous lengths on the
project site. The joining method shall be the butt fusion method and shall be
performed in strict accordance with the pipe manufacturer's recommendations.
The butt fusion equipment used in the joining procedures shall be capable of
meeting all conditions recommended by the pipe manufacturer, including, but
not limited to, temperature requirements of 400°F, alignment, and interfacial
fusion pressure as recommended by the pipe manufacturer.

2. Butt fusion joining shall be 100% efficient offering a joint weld strength equal to
or greater than the tensile strength of the pipe. Socket fusion shall not be used.

2022 SECTION 33 11 13
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B.

1.

6.

Extrusion welding or hot gas welding of HDPE shall not be used for pressure
pipe applications nor in fabrications. Unions, grooved-couplers, transition fittings
and mechanical couplers may not be used.

The pipe shall not be deflected either vertically or horizontally in excess of the
recommendations of the manufacturer.

PVC

Lengths shall be assembled in the field with butt-fused joints. The Contractor
shall follow the pipe supplier’s guidelines for this procedure. All fusion joints
shall be completed as described in this specification.

Fusible PVC pipe will be fused by qualified fusion technicians certified and
experienced in the type and size of pipe being used.

Only appropriately sized and outfitted fusion machines that have been approved
by the pipe supplier shall be used for the fusion process. Fusion machines must
incorporate the following properties, including the following elements:

a. HEAT PLATE — Heat plates shall be in good condition with no deep
gouges or scratches. Plates shall be clean and free of any debris or
contamination. Heater controls shall function properly. Cord and plug
shall be in good condition. The appropriately sized heat plate shall be
capable fo maintaining a uniform and consistent heat profile and
temperature for the size of pipe being fused, per the pipe supplier's
guidelines.

b. CARRIAGE - Carriage shall travel smoothly with not binding at less than
50 psi. Jaws shall be in good condition with proper inserts for the pipe
size being fused. Inset pins shall be installed with no interference to
carriage travel.

c. MACHINE BODY — Overview of machine body shall reveal no obvious
defects, missing parts, or potential safety issues during fusion.

d. DATA LOGGING DEVICE — The current version of the pipe supplier’s
recommended and compatible software shall be used. Datalogging
device operations and maintenance manual shall be with the unit at all
times.

Pipe rollers shall be used to support pipe to either side of fusion machine.
Utilize a weather protection canopy in inclement or windy weather, to allow full
machine motion of the heat plate, fusion assembly and carriage. If weather
conditions persist such that the Contractor is unable to meet the parameters
required by the pipe supplier and these Specifications, the fusion process shall
cease until the inclement weather passes and the parameters can be achieved.
Use only facing blades specifically design for cutting fusible PVC pipe.

3.06 QUALITY ASSURANCE

A. Pressure testing of all pipe installations shall be done in conformance with Section
33 13 00 Water Pipeline Testing and Disinfection of the specifications.
B. Disinfection of piping and appurtenances, as applicable, shall be in conformance
with Section 33 13 00 Water Pipeline Testing and Disinfection of the specifications.
END OF SECTION
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SECTION 3312 13
WATER SERVICE CONNECTION

PART1 GENERAL
1.01 SUMMARY

A. Section Includes: Water service connections from water mains up to the
property line, including curb stop.

B. Related Sections:
1. 33 11 13 Water Distribution Piping
2. 331216 Water Valves
3. 3313 00 Pipeline Testing and Disinfection

1.02 REFERENCES

A. American Water Works Association (AWWA)
1. C800 Underground Service Line Valves and Fittings
2. C901 Polyethylene Pressure Pipe and Tubing, 2" through 3” for Water
Service

B. American Society of Testing and Materials (ASTM)
1. A536 Ductile Iron Castings

C. American Society of Mechanical Engineers (ASME)
1. ANSI-ASME B1.20.1 General Purpose Pipe Threads

PART2 PRODUCTS
2.01 GENERAL

A. All piping, valves and fittings used for service connections shall conform to
the AWWA C800 standard for "Underground Service Line Valve and
Fittings".

B. Allfittings for water service connections shall conform to ASME B1.20.1
having N.P.T. threads.

C. Inno case shall copper or copper alloy pipe or fittings be attached to steel
pipe, except by means of dielectric coupling expressly made for this purpose
and service. Tracer wire shall terminate at the meter, to provide a
discontinuity between the private service line and the District’s distribution
system.

D. All brass components used in the water distribution system shall be “lead-
free” in compliance with California law (AB 1953).
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2.02 SERVICE SADDLES
A. Service saddles shall be installed per project details.

B. Service saddles shall have a bearing area of sufficient width along the axis
of the pipe so that the pipe will not be distorted when the saddle is made
tight

C. For PVC pipe, saddles shall be sized such that the upper end of the OD
range is equal to the outside diameter of the pipe.

2.03 CURB AND CORPORATION STOPS

A. Curb and corporation stops shall be as specified on drawings.

PART 3 EXECUTION
3.01 GENERAL

A. All service connections which would require crossing existing sewer force
mains shall be installed utilizing an open trench method. Additionally, any
service connections not crossing existing sewer force mains shall be
installed utilizing a trenchless method such as a mole. The Contractor shall
submit a written proposal describing the method to be employed, which will
be subject to the review and approval of the Engineer.

B. The Contractor shall indicate sending and receiving pit locations in the field
which must be approved by the Engineer. It is the intent of this specification
that a majority of the length of all service connections be installed using the
proposed trenchless method.

C. All new service lines shall be installed, including new curb stops, to a point
adjacent to existing services and shall be flushed, pressure tested and
disinfected along with the new water main, per Section 33 13 00. The new
curbstop can be used to facilitate flushing to expel trapped air and to insure
adherence to the sterilization specifications. After all the lines have been
successfully pressure tested and have passed the disinfection test, they
shall be connected to existing service. A new service box shall be installed
and brought to proper grade. The price for the new service box and
installation shall be included in the unit price for each service.

3.02 SERVICE TAPS

A. Contractor shall install service saddles at locations shown on the Contract
Drawings

B. An internal shell cutter shall be used to drill through the corporation stop to
minimize shavings, retain the coupon, and reduce stress. Single fluted shell
cutter or twist drills shall not be used. Cutting lubricant shall be used on the
cutting and tapping edges of the tool.

2022 SECTION 33 12 13
TYPICAL SPECIFICATIONS WATER SERVICE CONNECTIONS
2



3.03 HOT TAP

A. All hot tapping of existing mains shall be performed by the District, as
directed on the Contract Drawings.

END OF SECTION
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SECTION 33 13 00
WATER PIPELINE TESTING AND DISINFECTION

PART1 GENERAL

1.01

1.02

1.03

1.04

2022

SUMMARY

A. Section Includes: flushing, testing and disinfection of all pipelines and
appurtenances for water.

B. Related Sections:
1. 33 11 13 Water Distribution Piping
2. 331216 Water Valves
3. 331213 Water Service Connections

REFERENCES

A. American Water Works Association (AWWA)

B300 Hypochlorites.

C200 Steel Water Pipe 6” in Diameter and Larger

C600 Installation of Ductile Iron Water Pipes and Their Appurtenances

C651 Disinfecting Water Mains.(attached)

C900 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In.-12
In. for Water Transmission and Distribution

C906 Polyethylene (PE) Pressure Pipe and Fittings, 4 In. (100 mm) through 63
in. (1,600 mm), for Water Distribution and Transmission.

arON -~

o

B. South Tahoe Public Utility District Standards
1. Water System Connection Disinfection and Testing Guide (attached)

CONTRACTOR SUBMITTALS
A. Submittals shall be made in accordance with Section 01 33 00 Submittals Process.
B. The following submittals and specific information shall be provided.

1. A detailed, project-specific testing procedure and schedule, including proposed
plans for water conveyance, control, disposal; and disinfection, shall be
submitted in writing for approval a minimum of 48 hours before testing is to
start.

QUALITY ASSURANCE

A. Comply with the Section 01 43 00 Quality Assurance.

SECTION 33 13 00
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PART2 PRODUCTS
2.01 MATERIALS REQUIREMENTS

A. All test equipment, chemicals for disinfection, temporary valves, bulkheads, or other
water control equipment and materials shall be determined and furnished by the
Contractor subject to the Engineer’s approval. No materials shall be used which
would be injurious to the construction or its future function.

B. Chlorine for disinfection shall be in the form of sodium hypochlorite solution only.
Sodium hypochlorite shall be in accordance with the requirements of AWWA B300.

PART 3 EXECUTION
3.01 GENERAL

A. Testing and disinfection of waterlines shall conform to the requirements of this
section and to the District’s “Water System Connection Disinfection and Testing
Guide”, unless otherwise authorized in writing by the Engineer. Alternative testing
and disinfection procedures shall be submitted by the Contractor for review and
approval in conformance with Part 1.03.B.1, above.

B. Unless otherwise provided herein, water for testing and disinfecting water pipelines
will be furnished by STPUD; however, the Contractor shall make all necessary
provisions for conveying the water from STPUD-designated source to the points of
use.

C. All pressure pipelines shall be tested. Disinfection shall be accomplished by
chlorination and shall be completed by the contractor. All bacteriological testing
operations shall be performed by District Laboratory Personnel in the presence of
the Engineer and Contractor.

D. Disinfection operations shall be scheduled by the Contractor as late as possible
during the contract time period so as to assure the maximum degree of sterility of
the facilities at the time the Work is accepted by the Engineer and the Inspector.
Mains, services, and hydrants shall be tested at the same time. Bacteriological
testing shall be performed by District Laboratory Personnel in the presence of the
Engineer and Contractor.

3.02 HYDROSTATIC TESTING OF PIPELINES

A. Pressure Test with Maximum Leakage Allowance for Steel, Ductile Iron, or PVC

Pipe

1. Al PVC, Ductile Iron, and Steel pressure pipe shall be tested for leakage per
AWWA C200, C600, or C900 depending on pipe type, for a minimum duration
of 2 hours at 150 psi and measured at the lowest point in the line. Any sections
of the pipelines indicating more than the allowable leakage shall be repaired
and retested until the leakage is less than the allowable indicated below. The
leakage test shall be made after backfilling. Any visible leaks shall also be
repaired.
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2. Do not test sections longer than 2,000 ft. in total pipe length without prior
approval of the Engineer.

3.  Pressure test piping after completion of visible leaks test during water
absorption period.

4.  Accurately measure the makeup water necessary to maintain the pressure in
the piping section under test during the pressure test period.

5.  Successful completion of the pressure test with maximum leakage allowance
shall have been achieved when the observed leakage during the test period is
equal or less than the allowable leakage and no damage to piping and
appurtenances has occurred. Calculate the allowable leakage by the following
formula:

;S *D*[P)
133,200

Wherein the terms shall mean:

L = Allowable leakage in gallons per hour.

S = Length of the test section in feet.

D = Nominal diameter of the piping in inches.

P = Average observed test pressure in pounds per square inches, gauge,
at the lowest point of the test section, corrected for elevation of the
pressure gauge.

B. Presssure Test with Maximum Leakage Allowance for HDPE Pipe
1. All HDPE pressure pipe shall be tested for leakage per AWWA C906.

3.03 DISINFECTING PIPELINES

A. New Mains
1. General

a. All equipment and pipelines intended to carry potable water shall be
sterilized before placing in service.

b. Disinfection and bacteriological testing of new mains shall be performed in
accordance with the guidelines provided by AWWA C651, in addition to
the standards written below.

2. Flushing

a. Before disinfection, the Contractor shall ensure all foreign matter has
been flushed from equipment and pipeline.

b. Contractor shall provide hoses and temporary pipes as required to
dispose of flushing water without damage to adjacent properties.

c. Flushing velocities shall be at least 2.5 fps. For large diameter pipe here
it is impractical or impossible to flush the pipe at 2.5 fps velocity, clean the
pipeline in place from the inside by brushing and sweeping, then flush the
line at a lower velocity.

d. Water used for disinfection may be discharged into the District’s
sanitary sewer manhole at the project site with prior approval of the
Engineer. During any discharge into the District’'s sewer system, the
Contractor shall provide monitoring to assure against surcharging
the system.

3. Additions to AWWA C651:
a. Strict adherence to all sections of AWWA standard C651 is required.
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Section 4.1 of AWWA C651 shall be followed as written except that
sodium hypochlorite is the only form of chlorine to be used for disinfection.
Section 5.1.1 of AWWA C651 shall be followed as written except that at
least two sample sets, obtained on successive days at a minimum of 24
hours apart, shall be collected from the new main and each branch.

1) A sample set consists of three samples for every 1,200 foot section
of pipelines: one at the each end and one in the middle. An extra
sample is needed for each additional 600 feet of pipe.

2) Water service lateral connections or dedicated sample ports should
be used for sample taps. Samples must not be taken from fire
hydrants, unless approved by the Engineer.

3) The sample tap should be flushed enough to clear the sample line
and ensure that the sample is from the main. Sample taps should be
installed at least one (1) foot above grade to prevent contamination
from soil.

A standard heterotrophic plate count (HPC) will be required. This sample

will be drawn at the same time as the first sample set for coliforms. HPC

must be less than 500 cfu per mL, in accordance with Section 5.1.4 of

AWWA C651.

4. Disinfection and Testing Procedures:

a.

b.

Charge and chlorinate the line in accordance with AWWA C651, as
modified above. Record initial chlorine level in main.

The chlorinated water shall be retained in the pipeline for at least 24-
hours. If water temperature is less than 5 degrees C, the time required for
the chlorinated water to remain in the pipeline shall be no less than
48-hours.

All valves and hydrants in the treated section shall be operated during the
24-hour chlorination period to disinfect the appurtenances.

At the end of the 24-hour period (or 48-hour period as required in Part
3.03.A4.a, above), the treated water in all portions of the main shall be
tested by District laboratory personnel and found to have a residual of not
less than 10 mg/L free chlorine.

Before the first bacteriological sample is taken, the main shall be flushed
so that the total chlorine residual is no greater than that currently in the
water distribution system.

Samples for bacteriological and HPC testing shall be collected by District
laboratory personnel.

After the first sample for bacteriological testing is taken, the water will
remain undisturbed in the main for 24 hours, after which, a second set of
samples for bacteriological testing shall be collected by District laboratory
personnel. In the event that at the time of the second bacteriological
sampling the total chlorine residual is greater than that in the water
distribution system, the water line will be flushed until the total chlorine
residual is no greater than that of the water in the distribution system. It
will be the Engineers discretion to decide whether or not water in the main
must remain undisturbed for an additional 24 hours before the second
bacteriological sample is taken.

5.  The new main shall be approved as disinfected when all of the following have
been achieved:

a. All bacteriological tests on two successive days must be negative for total
coliform organisms.
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TYPICAL SPECIFICATIONS

b. HPC is found to be less than 500 cfu per mL, in accordance with Section
5.1.4.

Scheduling

a. The time required for completing the disinfection and bacteriological
testing is at least 4 days and can require up to 6 days, even if test results
are acceptable on the first try.

b. If the test results show the presence of coliform organisms, more time will
be required for further disinfection and testing.

c. Flushing of the disinfected water main may take considerable time and
should be considered in scheduling work.

d. The laboratory should be notified at least 24-hours prior to initial
disinfection.

e. The Contractor shall provide personnel to assist the District lab personnel

to obtain samples.

Repaired Mains, including system interties: The disinfection and bacteriological
testing of repaired water mains shall be performed in accordance with the
guidelines provided by AWWA C651 and the additions that are written below.

1.

2.

3.

New pipe segments and fitting shall be swabbed with sodium hypochlorite, as
well as the exposed ends of the repaired section.

Schedule lab to take tests within 24 hours. Continue until two (2) consecutive
negative samples are collected. Corrective action by the contractor may be
required and could include flushing, charging, slug chlorination and/or
additional repairs at the direction of the Engineer.

END OF SECTION

SECTION 33 13 0
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Definitions

District:

Owner:

Contractor:

Chlorine Residual:

Sodium hypochlorite:

South Tahoe Public Utility District

The party (private or public) for which a Contractor is performing work on the District’s
water system

A Contractor licensed by the State of California to perform the type of work proposed on
the District’s water system on behalf of the Owner.

Concentration of chlorine species present inwater
after the oxidant demand has been satisfied.

Sodium hypochlorite contains approximately 5 percent to 15 percent available chlorine
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l. Introduction

This Disinfection and Testing Guide has been developed to instruct Contractors in the minimum accepted methods by
which new water connections to the existing public water system are tested and disinfected for acceptance. The
methods that will be presented are from the latest edition of the American Water Works Association (A.W.W.A)
Disinfection Procedures C651, and the District’s Standard Specifications. The Contractor shall not deviate from any of the
requirements of this Guide without written District consent. At no time shall a new portion of pipeline be connected to
the District’s existing Water System until the new pipeline has been properly disinfected and has passed all
bacteriological tests.

Il. Procedure

Prior to beginning work Owner or Contractor shall develop and provide to the District a written Disinfection Procedure
incorporating the requirements below. Only liquid chlorine, Sodium Hypochlorite is allowed to be used for disinfection.
Potable water may be supplied from a temporary backflow-protected connection to the existing distribution system or
other supply source approved by the District. The backflow assembly shall be a District tested and Approved Reduced
Pressure Principle backflow assembly (see Figure 1).

Il. Initial Tie In Connection

Tie in to the existing District’s Water System will be conducted by Hot Tap or Cut In method.

Cut-In Method

Cut In method may be performed by the Contractor, and must be closely coordinated with District Staff to notify
affected Customers and to facilitate the shut-down of the District’s Water System at the Tie in point. At no time is the
Contractor or any other non-District personnel allowed to operate existing valves on the District’s Water System. The
installation work must be conducted in a safe and sanitary condition. The pipe trench shall be continuously dewatered
to maintain the water level well below the open pipe ends. All new materials to be installed, tools, and all exposed
surfaces of the existing pipe shall be kept clean and sanitary by spraying and swabbing with sodium hypochlorite.

Hot Tap Method
If a Hot Tap is selected, the work to tap the main will be performed by the District, with advance notice. The saddle and

valve are to be provided and installed on the main by the Owner’s Contractor. Scheduling with District for Hot Tap or
Shut Down shall be in writing a minimum of 2 working days. Following the hot tap, disinfection and bacteriological tests
will be conducted by trained District personnel from a nearby sampling location on the existing system.

V. Leak Testing
Assembled piping and appurtenances from the point of tie in at the existing District Water System to the terminus point

of the new pipeline (generally defined by a service valve or backflow protection device), shall be tested for leaks. The
method of leak testing shall be determined based on the assembled length of the new piping and appurtenances
(fittings and valves).

Assembled Length of 20 linear feet or less

Assembled piping of 20 linear feet (If) or less shall be visually inspected for leaks by District personnel after it has been
assembled, disinfected, installed, and charged. To facilitate inspection, the Contractor shall not backfill the trench until

South Tahoe Public Utility District 3
Disinfection and Testing Guide
Updated: July 2016 (V1-jhr)



after the new piping is charged to system pressure, and District personnel have completed the visual inspection. For
safety, the Contractor is required to restrain and/or brace the exposed piping to District satisfaction before the line is
charged by the District. At no time is the Contractor or any other non-District personnel allowed to operate existing
valves on the District’s Water System.

Assembled Length of greater than 20If

Assembled piping of greater than 20If shall be hydrostatically pressure-tested prior to being disinfected and connected to
the District’s Water System, for a minimum of 2 hours at the rated pressure for the assembled piping (typically 150 psi),
as measured at the lowest point in the line. To test, accurately measure the makeup water necessary to maintain the
pressure in the piping section under test during the pressure test period. Successful completion of the pressure test with
maximum leakage allowance shall have been achieved when the observed leakage during the test period is equal or less
than the allowable leakage and no damage to piping and appurtenances has occurred. Calculate the allowable leakage
by the following formula.

,_sxD*Vp)
= 133,200

Wherein the terms shall mean:

L = Allowable leakage in gallons per hour.

S = Length of the test section in feet.

D = Nominal diameter of the piping in inches.

P = Average observed test pressure in pounds per square inches, gauge, at the
lowest point of the test section, corrected for elevation of the pressure gauge.

V. Disinfection

New tie-in fittings and valves shall not be connected to the District’s Water System until they have been disinfected.
New piping shall not be connected to the tie-in fittings and valves until it has been disinfected, flushed (if necessary)

and tested. The method of disinfection shall be determined based on the assembled length of the new piping and
appurtenances (fittings and valves), from the point of tie in at the existing District Water System to the terminus point of
the new pipeline (generally defined by a service valve or backflow protection device).

Assembled Length of 20 linear feet or less

Pipeline installations of 20 linear feet (If) or less shall be spray disinfected and swabbed with sodium hypochlorite
immediately before being installed. Because the entire interior of the assembled piping is visible, it shall be inspected
for particulate contamination and re-swabbed, if necessary, prior to installation; flushing is not required.

Assembled Length of greater than 20If

Pipeline installations of greater than 20If shall be protected from contaminating materials from entering the pipe and
appurtenances during storage, construction, or repair and noting potential contamination at the construction site.
Upon completion of installation and successful hydrostatic testing as required by District, remove particulate materials
that may have entered the water main or appurtenances by flushing or other means, prior to proceeding with
disinfection. The flushing velocity in the main shall not be less than 3.0 ft/sec. Table 1 shows the rates of flow required
to produce a velocity of 3.0ft/sec. in commonly used sizes of pipe. (NOTE: flushing is no substitute for preventive
measures during construction. Certain contaminants, such as caked deposits, resist flushing at any feasible velocity, and
South Tahoe Public Utility District 4

Disinfection and Testing Guide
Updated: July 2016 (V1-jhr)



pigging of the main, or other suitable method acceptable to the District, may be required.) Where such flow rates are
not possible, flushing at the maximum expected flow rate for the line for 2-3 volumes may be allowed with approval
from the District.

To disinfect, at a point not more than 5 ft downstream from the beginning of the new main, water entering the new
main shall receive a dose of chlorine fed at a constant rate such that the water will have not less than 25mg/L free
chlorine. To ensure that an appropriate concentration is achieved, the free chlorine concentration shall be measured at
regular time intervals in accordance with the procedures described. Table 2 gives the amount of chlorine required for
each 100 ft of pipe for various pipe diameters. Solutions with a minimum 1 percent chlorine concentration may be
prepared with sodium hypochlorite. Chlorine application shall not cease until the entire main is filled with chlorinated
water. The chlorinated water shall be retained in the main for at least 24 hr., during which time valves and hydrants in
the treated section shall be operated to ensure disinfection of the appurtenances. At the end of this 24-hr period, the
treated water in all portions of the main shall have a residual of not less than 10 mg/L of free chlorine as determined by
District Lab personnel. After the applicable retention period, heavily chlorinated water should not remain in prolonged
contact with pipe. In order to prevent damage to the pipe lining or to prevent corrosion damage to the pipe itself, the
heavily chlorinated water shall be flushed from the main fittings, valves, and branches until chlorine measurements
show that the concentration in the water leaving the main is no higher than that generally prevailing in the distribution
system or that is acceptable for domestic use. Chorlinated water shall be disposed of appropriately, and shall not be
discharged to the District’s Sewer System without prior written consent. After disinfection, the chlorinated water in the
new pipe shall be replaced with water at background chlorine level, prior to collecting samples for bacteriological
testing.

VL. Bacteriological Testing

Bacteriological Testing will be performed on all assembled piping.

Assembled Length of 20 If or less

Samples will be collected by District personnel from a nearby sampling port on the existing system after the new piping
has been connected to the system.

Assembled Length of greater than 20If

Prior to connection of the new piping to the existing system, District staff will collect samples for every 1,200ft of the
new pipeline and appurtenances, plus one set from the end of the line and at least one from each branch greater than
one pipe length, for a minimum of three test sites per 1200 feet of new assembled piping. The sample ports shall be
installed by the Contractor (see Figure 2). The District has two options for the bacteriological testing for total coliform
analysis.

Option A: Before approving a main for release, take an initial set of samples and then resample again after a minimum
of 16 hr. using the sampling site procedures outlined. Both sets of samples must pass for the main to be approved by the
District’s lab for release.

Option B: Before approving a main for release, let it sit for a minimum of 16 hr. without any water use. Then collect,
using the sampling site procedures outlined and without flushing the main, two sets of samples a minimum of 15 min
apart while the sampling taps are left running. Both sets of samples must pass for the main to be approved for release. A
standard Heterotrophic Plate Count (HPC) test may be required at the option of the District because new mains do not
typically contain coliform bacteria but often contain HPC bacteria. If sample results show HPC greater than 500 CFU/mL,
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flushing should resume and another set of HPC and coliform samples collected until no coliform are present and the HPC
is less than 500 CFU/mL. If the initial disinfection fails to produce satisfactory bacteriological results, or if other results
indicate unacceptable water quality, the main may be reflushed and shall be resampled. If check samples fail to produce
acceptable results, the main shall be rechlorinated until satisfactory results are obtained.

VII. Final Connection

Assembled Length of greater than 20If
Water mains and appurtenances must be completely aseembled, flushed (when required), disinfected, and satisfactory

bacteriological sample results received (when required) prior to permanent connections being made to the active
distribution system. Sanitary construction practices must be followed during installation of the final connection so that
there is no contamination of the new or existing water main with foreign material or groundwater.

Comments
If you have any questions about this Guide please call the South Tahoe public Utility District Engineering Department at
530.544.6474.
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Figure 1
Suggested temporary flushing/testing connection
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Typical Sample Port
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Required flow and openings to flush pipelines at 3.0ft/sec

New Pipe GPM Flow Required Size of Discharge

Size of Supply | Size of FH Supply

Diameter to Produce 3.0ft/sec. Flushing
4” 120 27 2% 2"
6” 260 27 2% 2"
8” 470 Two 2” 2% 4”
10”7 730 Two 2” 2% 4”
12” 1,060 Three 2” 4" 6”
Table 2
Chlorine required to produce an initial 25mg/L concentration in 100ft of pipe by diameter
New Pipe Diameter 100% Chlorine 1% Chlorine
4” 0.013Ib 0.16gal
6” 0.030lb 0.36gal
8” 0.0541b 0.65gal
10” 0.085lb 1.02gal
12” 0.1201b 1.44gal
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PART 1

3331 13.23

POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS
(GRAVITY SEWER FLOW)

GENERAL

1.01 SUMMARY

A. Section includes: Specifications for furnishing and installation of PVC pipe material and
fittings used for gravity sewer flow, including mains and laterals.

B. Related sections:

NogkwWN =

Section 01 33 00 Submittal Process

Section 31 20 00 Earthwork

Section 31 25 00 Erosion Control

Section 33 01 30.13 Gravity Sewer and Manhole Testing
Section 33 05 63 Precast Concrete Vaults

Section 33 23 19 Dewatering

Section 33 23 33 Trenching and Backfilling

1.02 REFERENCES

A. American Society of Testing and Materials (ASTM)

1.

2.
3.

10.

11.

A 615 - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

C 270 — Standard Specification for Mortar Unit Masonry

C 387 - Standard Specification for Packaged, Dry, Combined Materials for Mortar
and Concrete

C 478 - Standard Specification for Precast Reinforced Concrete Manhole
Sections

C 920 - Standard Specification for Elastomeric Joint Sealants

C 923 - Standard Specification for Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes, and Laterals

F 477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic
Pipe

C 1427 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)

D 1784 Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly
(Vinyl Chloride) (CPVC) Compounds.

D 3034 Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings, for pipe
sizes from 4-inch to 15-inch diameters. ASTM F679 for pipe sizes from 18-inch to
30-inch diameters.

D 3212 Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric
Seals

B. AMERICAN WATER WORKS ASSOCIATION (AWWA)

1.

C. American Water Works Association (AWWA)
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1. AWWA C213 - Fusion-Bonded Epoxy Coatings and Linings for Steel Water Pipe
and Fittings

2. AWWA C900 - Polyvinyl chloride (PVC) pressure pipe and fabricated fittings, 4-
in. through 60-in.

3. M23 PVC Pipe — Design and Installation

1.03 SUBMITTALS

A. Shop Drawings:
1. The Contractor shall submit shop drawings for all pipe, gaskets, fittings, and
GO05 cleanout boxes and lids in accordance with the requirements of Section
01 33 00 Submittals Process and the requirements of the referenced
standards.

B. Product data:
1. On all submittals, provide material types, manufacturer, and grade of
materials to be provided.
2. Plugs to be used for sanitary sewer hydrostatic testing.

C. Certifications:
1. Provide certificate of compliance from the manufacture that certifying that
the products meet project specifications and applicable standards.

PART 2 MATERIALS
2.01 GENERAL

A. Polyvinyl Chloride Pipe (PVC) and Fittings - PVC pipe and fittings shall be made in
accordance to ASTM D-3034 or ASTM F679, and ASTM D1784. Pipe shall be
green unless otherwise approved. All pipes shall be UL/FM approved. Minimum
wall thickness is SDR-26 or as specified on the plans, whichever is greater.

1. Markings - Each standard or random length of pipe shall be clearly
marked with the following:

Manufacturer's name and production code

Nominal pipe size, i.e. XX-inch

Cell classification or material code; i.e. 12454-B
Dimension ratio number; i.e. SDR-XX

Product type

ANSI/ASTM Standard specification designation; i.e. D3034

2. Pipe Class - The SDR or wall thickness shall be as shown on the plans.

3. Pipe Diameter — sewer mains shall be sized to maintain system flows
between 2 and 8 feet per second and a depth-to-diameter (d/D) flow
ratio of less than 0.7, if no size is defined on the Plans. In no case shall
sewer mains be smaller than 8-inch diameter without written consent of
the Engineer.
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4. Laying Length - The standard laying length shall be 20 feet (plus/minus)
1 inch. A maximum of 15% may be furnished in random lengths of not
less than 10 feet each unless shown on the plans.

5. Joint Type - Pipe joints shall be constructed with an integral bell and
spigot with an elastomeric gasket push-on-type joint. Each spigot shall
have a “home” reference mark to facilitate pipe assembly. The gasket
shall be contained in a machined groove on the pipe spigot such that
when compressed the gasket will not displace and will form a positive
seal. The gasket shall meet all requirements of ASTM F-477; pipe
lubricant shall be listed with NSF (National Sanitation Foundation).
Solvent cement joints are strictly prohibited. Joint tightness shall be
tested in accordance with ASTM D3212.

B. Fittings: Unless otherwise specified, wye branches shall be provided in the gravity
main for service lateral connections. All fittings shall be of the same material as the
pipe. No cored, tapped, or saddle type connections shall be allowed on new or
replaced sections of sewer mains without approval in writing by the Engineer. All
fittings shall be as manufactured and furnished by the pipe supplier or approved
equal and have gasketed bell and/or spigot configurations compatible with the pipe.

C. Warning Tape - Warning tape shall be green non-metallic tape marked “sewerline”
as shown on the plans.

D. Tracer wire - Tracer wire shall be furnished and installed with all new gravity sewer
mains and laterals, with terminations and splices as shown on the plans.

PART 3 EXECUTION
3.01 GENERAL

A. Handling and Transportation - Handling and transportation of pipe shall be
in accordance with the pipe manufacturer's published instructions. Heavy
canvas or nylon slings of suitable strength shall be used for lifting and
supporting materials. Chains or cables shall not be used.

B. Storage and Care - Pipe and fittings shall be stored in unit packages
provided by the manufacturer. Caution shall be exercised to avoid
compression, damage or deformation to bell ends of the pipe. If pipe is to
be exposed to direct sunlight for more than 14 days, pipe must be covered
with an opaque material while permitting adequate air circulation above and
around the pipe to prevent excessive heat accumulation. Pipe and fittings
shall not be placed on rocks or gravel, or other hard material which might
damage the pipe. Store all rubber gaskets in a cool, well ventilated place
and do not expose to the direct rays of the sun. Materials shall be
protected from contact with oils, fuels, petroleum, or solvents.

C. Pipe Laying -
A. General - Pipe shall be laid in accordance with the pipe manufacturer's
published instructions, as modified by referenced specifications and
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2022
TYPICAL SPECIFICATIONS

herein.

Cleanliness - The interior of pipes shall be clean of foreign materials
before sections of pipe are installed and shall be protected to prevent
entry of foreign materials after installation. Open ends of installed pipe
shall be sealed with watertight plugs or other approved means at times
when pipe installation is not in progress. Groundwater shall not be
allowed to enter the pipe.

Inspection Before Installation - All pipe and fittings shall be carefully
examined for cracks and other defects while suspended and before
installation. Spigot ends shall be examined with particular care as this
area is the most vulnerable to damage from handling. Defective pipe or
fittings shall be laid aside for inspection, for repairs or rejection, at the
discretion of the District.

Lowering of Pipe Material into Trench - Proper implements, tools, and
equipment, satisfactory to the District, shall be provided and used by
the contractor, for the safe and convenient performance of the work. All
pipe shall be carefully lowered into the trench piece by piece in such a
manner as to prevent damage to the materials. Under no
circumstances shall the pipe be dropped or dumped into the trench.

If damage occurs to any pipe or accessories in handling, the damaged
material shall not be installed without District approval.

Laying of Pipe — Lay pipe as indicated in the plans. Pipe laying shall
proceed upgrade in the prepared trench with spigot ends pointing in the
direction of flow. Grade trench bottom to indicated elevation of pipeline
and shape bottom to fit lower quadrant of pipe. After a section of pipe
has been lowered into the prepared trench, the contractor shall clean the
end of the pipe to be joined, the inside of the joint, and the rubber ring
immediately before joining the pipe. The assembly of the joint shall be
made in accordance with the recommendations of the manufacturer of
the type of joint used. The bell and spigot joint shall be pushed "home" in
line with the installation band. If a piece has been cut, the usable end
shall be clearly marked to show the proper amount of installation
distance. All special tools and appliances required for jointing assembly
shall be provided by the contractor.

After the joint has been made, the contractor shall check pipe for
alignment and grade. The trench bottom shall form a continuous and
uniform bearing and support along the length of the pipe between
joints. Sufficient pressure in making the joint shall be applied to assure
proper pipe alignment and joint makeup. Sufficient pipe zone material
shall be placed to secure the pipe and prevent movement before the
next joint is installed.

When pipe is laid within a movable trench shield, all necessary
precautions shall be taken to prevent pipe joints from pulling apart
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when moving the shield ahead.

Precautions shall be taken to prevent excavated or other foreign
material from getting into the pipe during the laying operation. At all
times, when laying operations are not in progress, or whenever the
workers are absent from the job, the contractor shall close and block
the open end of the last laid section of pipe to prevent entry of foreign
material or creep of the gasketed joints.

The contractor shall take all precautions necessary to prevent the
"uplift" or floating of the line prior to the completion of the backfilling
operation.

Where pipe is connected to manholes or concrete structures without
using a flexible connector, connections shall be made so that the
standard pipe joint is located not more than 2 feet from the outside
edge of the structure, unless otherwise shown.

Pipes which are stubbed off for manhole construction or for connection

by

Cutting of Pipe - Field cuts and connections shall be in accordance with
the pipe manufacturer's published instructions.

The cutting of pipe for fittings or closure pieces shall be done in a neat
and workmanlike manner without damage to the pipe so as to leave a
smooth end at right angles to the axis of the pipe. The pipe shall be
marked around its entire circumference prior to cutting to assure a
square cut. A factory finished beveled end shall be used as a guide for
proper bevel angle and depth of bevel plus the distance to the insertion
reference mark. The end shall be beveled using manufacturer
recommendations. Sharp edges on the leading edge of the bevel shall
be rounded off to approximate a factory bevel and smoothed to prevent
the accumulation of debris.

Lines and Grades — Vertical and horizontal of alignment of lines shall
be as shown on the plans.

1. Sewer mains shall be installed to the lines and grades shown on
the Plans. Unless otherwise indicated on the Plans, Sewer mains
shall maintain a slope of at least 1% between manholes.
Deviation from this standard requires prior written consent of the
Engineer.

2. Upper lateral slope must be in accordance with the California
Plumbing Code; 4-inch lower laterals must have a 2% minimum
slope and 4-feet of cover in the right-of-way unless approved by
the Engineer in writing. Slope of 6-inch and larger laterals shall
be as shown on the plans and shall have a manhole at the point
of connection to the main.

3. Joint deflection shall be less than 75% of pipe manufacturer’s
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recommended maximum. Only factory joints shall be allowed.

4. Vertical alignment — Pipe segments must provide a constant
slope between nodes.

5. Grade Tolerance - Grade tolerance of the flow line of gravity
pipelines must not exceed plus or minus 0.05-foot and there
must not be any deviation in a 12-foot section greater than 0.05-
foot.

6. Establishment of Grade and Alignment - The contractor may
elect to furnish a laser beam system for grade and alignment
control. The laser beam must have a minimum accuracy of plus
or minus 0.01-foot per 100 feet, be self leveling, and have an
alarm in the event the laser is out of level. Upon request by the
District’s field representative, a string line shall be established by
the Contractor to confirm the pipe alignment at no cost to the
District.

7. Sag Tolerance - The allowable sag tolerance, the total variation
(plus or minus) from flow line grade, must not exceed the
following:

i.  1/4 inch for 4-inch or smaller pipe
ii.  3/4 inch for 6 through 12-inch pipe
iii. 1 inch for 15 through 36-inch pipe

Dewatering shall comply with Section 31 23 19. The excavation must
be free of water at the time facilities are placed, flotation of piping shall
be prevented at all times. Dewatering and the prevention of run-on
water shall be maintained so as to prevent the loss of compaction,
collapse of excavation walls, or formation boil or liquefied soil
conditions.

Backfill - Backfill shall be placed and compacted in accordance to
Section 31 20 00.

Cleaning — All lines shall be cleaned of debris prior to testing. Concrete
slurry and rinse water shall be appropriately disposed of and not
discharged to the sanitary sewer.
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3.02 TESTING

A. Following cleaning of the new gravity main and removal of any foreign materials by the
Contractor, testing shall be completed in accordance with Section 33 01 30.13 for

deformation and leakage. Testing shall occur on complete pipe runs between manholes
and/or flush inlets.

END OF SECTION
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	C. When other underground utilities are to be installed as a part of the construction or as a part of a larger project or subdivision related to the sewer installation, testing shall be conducted after all other utilities have been installed in the ar...
	D. All tests shall be performed under the direct observation of the District or its authorized representatives.
	E. Any remedial work required to correct construction deficiencies discovered as a result of any official test or inspection shall be accomplished by the Contractor in a manner approved by the District and at the sole expense of the Contractor.  Porti...

	3.02 CLEANING
	A. Before any test is performed, the pipe installation shall be cleaned in the following manner:
	1. The Contractor shall furnish an inflatable spherical rubber ball of a size that will inflate to fit snugly into the pipe to be tested.
	2. The ball shall be placed in the uppermost manhole on the pipe to be cleaned, and water shall be introduced behind it.
	3. The ball shall pass through the pipe with only the force of the water impelling it.
	4. All debris flushed out ahead of the ball shall be removed at the first manhole where its presence is noted.  In the event cemented or wedged debris or a damaged pipe shall stop the ball, the Contractor shall remove the obstruction and/or make neces...


	3.03 TESTING OF SEWER MAINS
	A. Mandrel Test for Mandrel Test for Gravity Sewers - After completion of the sewer line, including all required backfilling and cleaning, his test may be required on all or selected sections of the project area.  At the option of the District, deflec...
	B. After the Mandrel Test, an infiltration or exfiltration test shall be required.
	1. An infiltration test shall be used when, through dewatering efforts, field observation, or via monitoring well, it is determined that groundwater is 5 feet or more above the crown of pipe at the midpoint of the test section.   All pipes leading int...
	a.       Cease dewatering activities for at least 3 days for the pipe section to be tested.
	b. Plug the upstream end of the pipeline to be tested to prevent the entrance of water or wastewater, while providing any required bypass pumping.
	c. Measure volume of infiltration, with the maximum rate or volume of groundwater entering the pipe as follows:


	E = 0.00002*L*D*(H)^0.5
	Where:
	L: Length of pipeline (ft)
	E: Allowable leakage in gallons per minute of pipeline tested
	D: Internal diameter of the pipe (in)
	H: Difference in elevation (ft) between the water surface in the upper manhole and the invert of the pipe at the lower manhole; or, if groundwater is present above the invert of the pipe in the lower manhole, the difference in elevation between the wa...
	2. Exfiltration Test:  Where the sewer line is above the water table, an exfiltration test shall be used.
	a. All pipes leading into the specified sewer test section shall be completely plugged by the Contractor with mechanical stoppers so that no water introduced into the section can escape through the mains, branch sewers or service laterals.
	b. The Contractor shall then fill the test section with water and continue to introduce water into the section until a static head of water five feet (5') above the top of the pipe or pipes at the most elevated point of the test section has been estab...
	c. The Contractor shall then measure and record at approved periodic intervals a total test time of not less than four (4) hours, the volume of water added to the test section in order to maintain a total static head of water five feet (5') above the ...
	d. A single manhole section shall not be acceptable if the exfiltration from it exceeds the rate of fifty (50) gallons per inch nominal diameter of main pipe per mile of length in twenty four (24) hours.
	e. A group of one (1) or more manhole sections, or the complete system of sections as an average, shall not be acceptable if the exfiltration from them exceeds the rate of fifty (50) gallons per inch nominal diameter of main pipe per mile of length in...



	3.04 TESTING FOR MANHOLES
	A vacuum test or exfiltration test shall be used for testing manholes, as follows:
	A. Vacuum Test:
	1. Procedures outlined in ASTM C1244 should be followed while completing the vacuum test.
	2. Use acceptable equipment approved by the District.  Vacuum test equipment shall be used per the manufacturer’s specifications.
	3. A vacuum of 10-inches mercury should be drawn on the manhole.  The time, in seconds, for the vacuum to drop to 9-inches mercury shall be measured and shall not be less than the times listed below for manholes.
	4. Manholes showing leakage in excess of that allowed (time less than that indicated in table) shall be repaired or reconstructed as necessary to reduce the leakage to that specified.  All failures shall be retested after the necessary repairs have be...

	B. Manhole Exfiltration Test
	1. Water tightness of manholes may be tested in connection with tests of sanitary sewers or at the time the manhole is completed and backfilled. The test shall be as follows:
	2. The contractor shall plug all inlets and outlets with approved stoppers or plugs.
	3. The manhole shall be filled with water to the top of the frame.
	4. The water shall stand in the manhole for a minimum of one hour to allow the manhole material to reach maximum absorption.
	5. The contractor shall refill the manhole to the original depth.
	6. The time of the test will be determined by the District to fit the various field conditions.
	7. The manhole shall be refilled to the original depth and the amount of water required to fill the manhole shall be recorded after a minimum of four (4) hours.
	8. If the amount of water added does not exceed the limits shown in Table II, then the manhole has passed the test.  Even though the leakage may be less than the specified amount, the contractor shall stop any leaks that may be observed to the satisfa...


	3.05 VIDEO TESTING
	A. Video Test- All sewer collectors and laterals shall be T.V. inspected prior to pavement placement when the complete job is ready for television inspection based on the following work having been completed and approved by the District:
	1. All sewer pipelines are installed, backfilled, and compacted.
	2. All manholes are in place, all channeling is complete and pipelines are accessible from manholes, and testing completed.
	3. All other underground facilities, utility piping and conduits are installed.
	4. Final sub grade is complete. For wet weather periods, placement of aggregate base has been completed.
	5. Pipelines to be inspected have been cleaned and flushed
	6. Final infiltration or exfiltration test  has been completed

	B. After the above work is complete, the contractor shall schedule the video inspection. The video test shall be done in the presence of the District's inspector. Water is to  flow through  the  lines for  12 hours prior to the T.V. work.  During the ...
	C. If no deficiencies are observed, the work will be considered satisfactory.
	D. A videotape will be made and given to the District; defects requiring corrections will be determined by the District.
	E. Notification will be made in writing of any deficiencies revealed by the video that will require repair. If corrective work is indicated and viewing of the videotapes is desired, the District shall be contacted to set a time for the viewing with th...
	F. Corrective work shall be done in accordance with the specifications following approval by the District. District reserves the right to require another test of any repair.
	G. Those portions of the pipeline system that have been corrected will be re-inspected.
	H. The following observations from television inspections will be considered defects in the construction of sewer pipelines and will require correction prior to paving:
	1. Low spots, in excess of allowable sags
	2. Joint separations
	3. Cocked joints present in straight runs or on the wrong side of pipe curves
	4. Cracked or damaged pipe
	5. Dropped joints
	6. Infiltration
	7. Debris or other foreign objects
	8. Other obvious deficiencies
	9. Irregular condition without logical explanation
	10. Standing water in service laterals
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	SECTION 33 11 13
	water distribution piping
	PART 1 GENERAL
	1.01 SUMMARY
	A.  Section Includes:  PVC pipe, ductile iron pipe, steel pipe and HDPE pipe for water distribution, including fittings and joints.
	A.  Section Includes:  PVC pipe, ductile iron pipe, steel pipe and HDPE pipe for water distribution, including fittings and joints.
	B. Related Sections:
	1. 31 20 00  Earthwork
	2. 31 23 19  Dewatering
	3. 33 12 13  Water Service Connections
	4. 33 12 16  Water Distribution Valves
	5. 33 13 00  Water Pipeline Testing and Disinfection


	1.02 REFERENCES
	A. American Water Works Association
	1. C110  Ductile-Iron and Gray-Iron Fittings, 3 In. Through 48 In.
	2. C111  Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	3. C104  Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	4. C105  Polyethylene Encasement for Ductile-Iron Pipe Systems
	5. C115    Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	6. C150  Thickness Design of Ductile Iron Pipe
	7. C151  Ductile-Iron Pipe, Centrifugally Cast, for Water or Other Liquids
	8. C153  Ductile-Iron Compact Fittings for Water Service
	9. C200  Steel Water Pipe – 6 in. and Larger
	10. C206  Field Welding of Steel Water Pipe
	11. C207  Steel Pipe Flanges for Waterworks Service - Sizes 4 In. Through 144 In.
	12. C208  Dimensions for Fabricated Steel Water Pipe Fittings
	13. C600  Installation of Ductile-Iron Water Mains and their Appurtenances
	14. C606  Grooved and Shouldered Joints
	15. C900  PVC Pressure Pipe and Fabricated Fittings, 4 In. Through 12 In.
	16. C905  PVC Pressure Pipe and Fabricated Fittings, 14 In. Through 48 In.
	17. M11    Steel Pipe: A Guide for Design and Installation
	18. M23    PVC Pipe – Design and Installation

	B. American Society of Testing and Materials (ASTM)
	1. A36 Carbon Structural Steel
	2. A47 Ferritic Malleable Iron castings
	3. A139  Electric-Fusion (Arc)-Welded Steel Pipe (NPS 4 and Over)
	4. A183  Carbon Steel Track Bolts and Nuts
	5. A307  Carbon Steel Bolts and Studs
	6. A536   Ductile Iron Castings
	7. A572  High Strength Low Alloy Columbian-Vanadium Structural Steel
	8. D638 Test Method for Tensile Properties of Plastics
	9. D790   Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials
	10. D1248   Polyethylene Plastics Extrusion Materials For Wire and Cable
	11. D1505   Test Method for Density of Plastics by the Density-Gradient Technique
	12. D2240   Test Method for Rubber Property - Durometer Hardness
	13. D2241                   PVC Pressure-Rated Pipe (SDR Series)
	14. D2837  Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Materials or Pressure Design Basis for Thermoplastic Pipe Products
	15. D3350   Polyethylene Plastics Pipe and Fittings Materials
	16. F894   Polyethylene (PE) Large Diameter Profile Wall Sewer and Drain Pipe
	17. F714   Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter

	C. American Society of Mechanical Engineers (ASME)
	1. B16.1  Cast Iron Pipe Flanges and Flanged Fittings

	D. Underwriters Laboratory (UL)
	1. 1285  Pipe and Couplings, Polyvinyl Chloride (PVC), and Oriented Polyvinyl Chloride (PVCO) for Underground Fire Service.


	1.03 SUBMITTALS
	A. Shop Drawings:
	a. Indicate thickness of pipe wall, lining and coating, type of joint and joint restraint, if any.
	b. Details of straight pipe, fittings, and specials, showing thickness and dimensions of plates, detail of welds, and materials; listing of proposed service and tabulated layout schedules.

	B. Project Redlines: The Contractor shall provide project redlines for all piping installed, including but not limited to valves locations, meter boxes, and hydrants, in accordance with Section 01 33 00 2.08.
	C. Test Results:
	1. All pipe: All materials testing shall be based upon applicable ASTM Test Methods referenced herein for the materials specified.  A report of the test results shall be furnished. All costs of such inspection and tests shall be borne by the Contractor.
	2. HDPE:
	a. The pipe shall be tested for dimensions, ring stiffness constant (RSC), flattening, and joint tightness, in accordance with the requirements of ASTM F894.  A report of the test results shall be furnished.
	b. The stress regression testing shall have been done in accordance with ASTM D2837, and the manufacturer shall provide a product supplying a minimum Hydrostatic Design Basis (HDR) of 1,600 psi, as determined in accordance with ASTM D2837.

	3. Fusible PVC:
	a. Submit manufacturer’s specific technical data with complete information on physical properties of pipe and pipe dimensions pertinent to this job
	b.     Complete calculations including lists of parameters, all formulas and all other data showing the design of the new pipe.
	c. Qualification of fusion technicians shall be documented by the pipe supplier, and shall be current as of the date of the welding for the project.
	d. Contractor shall register and/or record the parameters required by the pipe supplier and these Specifications, and provide them to the District as the Work proceeds.


	D. Certification:
	1. All pipe:
	a. Manufacturer's certificates of compliance shall be furnished by the Contractor.
	b. A certificate of “Compliance with Specification” or suitable alternative shall be furnished for all materials to be supplied.

	2. HDPE:
	a. The Contractor shall provide certification from the pipe manufacturer that stress regression testing has been performed on the specific product.  The said certification shall include a stress life curve per ASTM D2837.  The certification shall stat...
	b. Provide certification that the pipe conforms to dimensions and tolerances specified in Part 2.02 and that the pipe has been inspected and meets industry accepted manufacturer standards.




	PART 2 PRODUCTS
	2.01 GENERAL
	A. All pipe shall be new, not from manufacturer’s inventory.
	B. Any pipe that does not meet specifications or has been rejected, shall be removed from the jobsite and disposed of by the Contractor at no extra cost to the Owner.
	C. Where new fittings are to be cut into or attached to existing piping or where connections are to be made to existing piping, the Contractor shall furnish and install the necessary sleeves, flanges, nipples, couplings, fittings, etc. needed to accom...
	D. All Pipe must be NSF 61 compliant.

	2.02 PIPE
	A. Ductile Iron Pipe
	1. Pipe shall have a minimum pressure rating of 150 psi conforming to AWWA C150 and C151.
	2. Pipe with screw-on shall have a minimum pressure rating of 150 psi conforming to AWWA C115.
	3. Ductile iron pipe shall be coated on the inside with cement mortar conforming to AWWA C104/ANSI A.21.4, and seal coated on the inside and outside with bituminous coating.
	a. Coating shall be applied on clean bare metal surfaces.
	b. Coating shall extended to the ends of spigots and shoulders of hubs.


	B. Steel Pipe:
	1. Steel shall conform to ASTM A36 or A572 Grade 42.
	2. Pipe shall conform to AWWA C200 and ASTM A139 Grade B.
	3. Size and wall thickness shall be as shown on the Plans and indicated in the Specifications.
	4. Steel pipe shall be designed in accordance with AWWA Manual M11.
	5. Steel pipe shall be coated inside and outside with a 100% solids, thermosetting, fusion bonded dry powder epoxy resin (Scotchkote No. 206-N as manufactured by 3M Company, or equal).  Application shall be by the fluidized bed method.  Coating thickn...

	C. PVC Pipe:
	1. NOMINAL DIAMETERS 6 TO 12 INCHES: Pipe shall meet the requirements of AWWA C900, with a minimum pressure rating of 235 psi. Pipe shall have outside diameters of ductile iron pipe sizes.  Pipe shall also meet the requirements of ASTM D2241 and UL 12...
	2.  NOMINAL DIAMETERS 14 TO 18 INCHES: Pipe shall meet the requirements of AWWA C905, with a minimum pressure rating of 235 psi.  Pipe shall have outside diameters of ductile iron pipe sizes as listed below.  Pipe shall also meet the requirements of A...
	3. Provisions shall be made for contraction and expansion at each joint with a rubber ring and integral thickened bell as part of each joint.  The rubber ring shall meet the requirements of ASTM D 2241.  The bell section shall be at least as strong as...
	4. At least 85 percent of the total footage of pipe installed shall be furnished in standard lengths of 20 feet.  The remaining footage of pipe may be in random lengths of not less than 10 feet long.
	5. Manufacturers:  C900 or C905 "Big Blue" or "Blue Brute" pipe manufactured by J-M Manufacturing Company, Inc. and Formosa Plastics Corporation, U.S.A, MAY NOT be used.

	D. HDPE Pipe:
	1. Pipe shall be high density polyethylene pipe.  Size and SDR rating of polyethylene pipe shall be as shown on the Plans and indicated in the Specifications.
	2. Materials used for the manufacture of polyethylene pipe and fittings shall be extra high molecular weight, high density ethylene/hexene copolymer PE 3408 polyethylene resin meeting the below listed physical property and pipe performance requirements:
	3.  Material shall conform to ASTM F714 and meet accepted manufacturer standards for:
	4. The pipe shall be extruded using a melt homogenizing/plasticating extruder and appropriate die.  The extruder screw design should be customized for the HDPE being processed to minimize melt fracture of the molecular structure, thus reducing the mol...
	5.  The pipe shall contain no recycled compound except that generated in the manufacturer's own plant from resin of the same specification from the same raw material.  The pipe shall be homogenous throughout and free of visible cracks, holes, voids, f...
	6.  The pipe shall be extruded from resin meeting specifications of ASTM D-3350 with a cell classification of PE:345434C; and ASTM D-1248 pipe grade resin type III, Class C, Category 5, grade P34 polyethylene compound.  The pipe shall provide the long...


	2.03 FITTINGS
	A. General:
	1. Fittings shall include all tees, crosses, reducers, and elbows as shown on the Contract Drawings and shall include all nuts, bolts and gaskets necessary for the installation requirements.

	B. For Ductile Iron Pipe:
	1. Fittings shall be as specified in ANSI A 21.10 or A 21.53 (AWWA C110 or C153), of the same pressure rating and same joint configuration as the pipe with which they are to be used.
	2.  All fittings shall be smooth cement-lined in accordance with ANSI A 21.4 (AWWA C104).  Special attention shall be given to bare metal.  All lining shall extend to the faces of flanges, to the end of spigots, or to the shoulder of hubs, as the case...
	3.  In addition, all fittings shall be coated inside and outside with bituminous material.

	C. For Steel Pipe:
	1. Fitting shall be steel and shall conform to ASTM A36 or A572 Grade 42.
	2. Fittings shall conform to AWWA C200 and AWWA C208, except where specific dimensions are called out on the Plans.  .
	3. Steel fittings shall be designed in accordance with AWWA Manual M11.
	4. Fittings shall be heated and cured in accordance with the manufacturer's recommendation.
	5. Fittings and headers fabricated from steel pipe require hydrostatic testing.

	D. For PVC Pipe:
	1. Fittings shall be ductile iron fittings as described in Part 2.03.B (above).
	2. Fittings shall be properly sized for the dimensions of the pipe being used.

	E. For HDPE Pipe:
	1. Ductile Iron Fittings:
	a. Fittings shall be ductile iron fittings as described in Part 2.03.B (above).  Fittings shall be properly sized for the dimensions of the pipe being used.
	b. Only flanged fittings shall be used when specified with high-density polyethylene piping systems.  Mechanical joint fittings shall not be used.
	c. The joining system between high-density polyethylene pipe and flange fittings shall be made by a method recommended by the pipe manufacturer or submitted by the Contractor and approved by the Engineer.

	2. Standard HDPE fittings:
	a. Standard commercial products manufactured by injection molding or by extrusion and machining, or fabricated from PE pipe conforming to this specification.
	b. The fittings shall be fully pressure rated by the manufacturer to provide a working pressure equal to the pipe for 50 years service at 73.4 F with an included 2:1 safety factor.
	c. The fittings shall be manufactured from the same resin type, grade, and cell classification as the pipe itself.
	d. The manufacture of the fittings shall be in accordance with good commercial practice to provide fittings homogeneous throughout and free from crack, holes, foreign inclusions, voids, or other defects.  The fittings shall be as uniform as commercial...
	e. The minimum "quick-burst" strength of the fittings shall not be less than that of the pipe with which the fitting is to be used.



	2.04 PIPE JOINTS
	A. General
	1. All pipe which will operate under pressure shall be properly protected from the effects of thrust at all fittings where the pipeline changes direction, changes size, or ends, using concrete thrust blocks, or restrained joints where required.
	a.   Concrete thrust blocks shall be sized so as to give bearing against undisturbed vertical earth banks sufficient to absorb the thrust from line pressure, allowing an earth bearing of 200 pounds per square foot per foot of depth below natural grade...

	2. Pipe joints shall be provided as specified or as indicated on the contract drawings.

	B. For Ductile Iron Pipe:
	1. Flanged Joints:
	a. Flanges: Gaskets shall be synthetic rubber, either ring or full faced and a minimum of 1/8-inch thick for ductile iron pipe.  Flanges shall be one of the following with diameter, thickness, drilling, and other characteristics in accordance with ANS...
	1) Cast integrally with the pipe.
	2) Screw-on: Comply with the following:
	a)  Long hub, threaded, and specially designed for ductile iron pipe.
	b) After attaching to pipe, machine flange face to make pipe end and flange even and perpendicular to the axis of the pipe.


	b. Bolt Holes: Two-holed and aligned at both ends of pipe.
	c. Cap Screw or Stud Bolt Holes: Tapped.
	d. Bolts and Nuts:
	1) High strength low alloy hardware shall be used for all buried applications having the characteristics specified in AWWA C111 / ANSI A 21.11.
	2) 316 Stainless Steel hardware with flouropolymer coating shall be used in all underwater or vault installations.

	e. Protective Coating: both the following.
	1) Petrolatum wrap tape consisting of plastic fiber felt saturated with petrolatums, plasticizers, and corrosion inhibitors.
	a) Trenton No. 1 Wax Tape (Trenton Corporation)
	b) Or equal.

	2) “Rock Shield” type material
	a) Trenton Guard Wrap (Trenton Corporation)
	b) Poly-ply (Trenton Corporation)
	c) Or equal.



	2. Mechanical Joints: AWWA C111/ANSI A 21.11
	3. Push-On Rubber Gasket Joints: AWWA C111/ANSI A 21.11.
	4. Plain-end Joints:
	a. Flanged Coupling Adaptor
	1) Sleeve-type flanged coupling adaptors shall be:
	a) Smith-Blair Type 913;
	b) Dresser Style 128;
	c) Or equal.


	b. Flex Coupling Adaptor
	1) Sleeve-type mechanical couplings shall be:
	a) Smith-Blair Type 411;
	b) Dresser Style 38;
	c) Or equal.

	2) Sleeve-type mechanical couplings shall have the stop removed from the middle ring.

	c. Bolts and nuts for buried service shall be mad of non-corrosive high-strength, low-alloy steel having the characteristics specified in AWWA C111 / ANSI A 21.11, regardless of any other protective coating.
	d. Where washers are required, they shall be of the same material as the associated bolts.
	e. Where required for resistance to pressure, mechanical couplings shall be restrained in accordance with Chapter 13 of AWWA M11, including Tables 13-4, 13-5 and 13-5A, and Figure 13-20.

	5. Restrained Joints:
	a. Mechanical Joints:
	1) Megalug as manufactured by EBAA Iron Sales.
	2) MJ Field Lok Gasket and Gland as manufactured by United States Pipe and Foundry Company.
	3) Grip Ring Pipe Restrainer as manufactured by Romac Industries
	4) Or Approved Equal

	b. Push-On Joints:
	1) Comprised of ductile iron locking segments inserted through slots in the bell face, providing positive axial lock between the bell interior surface and a retainer weldment on the spigot end of the pipe, or a retainer weldment through a boltless sys...
	a) TR Flex as manufactured by United States Pipe and Foundry Company;
	b) or equal.




	C. For Steel Pipe:
	1. Flanged Joints:
	a. As described in Part 2.04.B.1 (above).
	b. Flanges for steel pipe and fittings shall be flat faced conforming to AWWA C207, Class D.  Flange bolts and nuts shall conform to ASTM A307, Grade B.  Flange gaskets shall be full faced, compressed non-asbestos 1/16-inch thick.

	2. Mechanical Joints:
	a. As described in Part 2.04.B.2 (above).

	3. Push-on Rubber Gasket Joints:
	a. As described in Part 2.04.B.3 (above).

	4. Plain-End Joints:
	a. As described in Part 2.04.B.4 (above).
	b. Welded joints: field welding of steel pipe will not be allowed without the permission of the Engineer.  Field welding, if allowed, shall conform to AWWA C206.

	5. Restrained Joints:
	a. As described in Part 2.04.B.5 (above).

	6. Grooved Joints:
	a. AWWA C606, as complemented and modified below, radius-cut type, with following components:
	1) Couplings: Rigid type, cast from ductile iron in accordance with ASTM A536, Grade 65-45-12 or malleable iron in accordance with ASTM A47, Grade 32510.
	2) Bolts and Nuts: ASTM A183, Grade 2.
	3) Gaskets: Capable of being applied on surface of piping with cavities to provide for an improved seal with the internal piping pressure; material for following services:
	a) Halogenated butyl.

	4) Fittings: AWWA C 606, rigid radius-cut groove.
	a) Center-to-Center Dimensions: AWWA C 110/ANSI A 21.10.
	b) Wall Thickness and Other Characteristics: AWWA C153.


	b. Flanged Unit Connections: Flanged to grooved joint adapters or a long enough spool with 1 end flanged and the other grooved to prevent interference with the operation of adjacent valves, pumps, or other items.


	D. For PVC Pipe:
	1. Mechanical Joints:
	a. As described in Part 2.04.B.2 (above).

	2. Push-on Rubber Gasket Joints:
	a. As described in Part 2.04.B.3 (above).

	3. Plain-End Joints:
	a. As described in Part 2.04.B.4 (above).
	b. Welded Joints
	1) Pipe to be welded shall be extruded with plain ends.  The ends shall be square to the pipe and free of any bevel or chamfer.  There shall be no bell or gasket of any kind incorporated into the pipe.
	2) Connections to fused PVC pipe may be made using restrained, ductile iron fittings only.


	4. Restrained Joints:
	a. As described in Part 2.04.B.5 (above).


	E. For HDPE Pipe:
	1. Plain-End Joints:
	a. As described in Part 2.04.B.4 (above).
	b. Welded Joints
	1) Pipe to be welded shall be extruded with plain ends.  The ends shall be square to the pipe and free of any bevel or chamfer.  There shall be no bell or gasket of any kind incorporated into the pipe.





	PART 3 EXECUTION
	3.01 GENERAL
	A. All piping and appurtenances shall be installed in accordance with manufacturers recommendations.
	B. When pipe laying is interrupted, or stopped at the end of the work shift, the open ends of pipe shall be sealed with a watertight plug, or other means acceptable to the Engineer, to prevent water from entering the pipe.

	3.02 MATERIAL DELIVERY, STORAGE, HANDLING AND PROTECTION
	A. All piping shall be delivered in a clean and undamaged condition.
	B. All piping materials, fittings, valves, and accessories shall be carefully handled during loading, unloading, and installation. All pipe, fittings, and related appurtenances shall be handled in a manner that will insure installation in sound, undam...
	C. In shipping, material shall be blocked in such a manner as to prevent damage to castings or cement lining.
	D.  All pipe shall be bundled or packaged in such a manner as to provide adequate protection of the ends during transportation to the site.   Flanged pipe shall have the flange faces protected.  Any pipe damaged in shipment shall be replaced as direct...
	E. Each pipe shipment should be inspected prior to unloading to see if the load has shifted or otherwise been damaged.  Notify Engineer immediately if more than immaterial damage is found.  Each pipe shipment should be checked for quantity and proper ...
	F. All material shall be carefully lowered to the ground by mechanical means.  Pipe shall be handled and supported with the use of woven fiber pipe slings or approved equal.  Care shall be exercised when handling the pipe to not cut, gouge, scratch or...
	G.     During removal and handling, be sure that the pipe does not strike anything.  Significant impact could cause damage, particularly during cold weather.
	H.  If appropriate unloading equipment is not available, pipe may be unloaded by removing individual pieces.  Care should be taken to insure that pipe is not dropped or damaged.  Pipe should be carefully lowered, not dropped from trucks.
	I. Storage:
	1. HDPE Pipe: Pipe lengths should be stored and placed on flat, level ground, with no rocks, timbers or other objects under the pipe.  Pipe should be stored in the unit packaging provided by the Manufacturer until ready for use.  Caution should be exe...
	2. All Other Pipe shall be stored off the ground in conformance with the Manufacturer’s instructions.

	J. The interior of the pipe, as well as all end surfaces, should be kept free from dirt and foreign matter.
	K.   If pipe is to be stored for periods of 1 year or longer, the pipe should be shaded or otherwise shielded from direct sunlight.  Covering of the pipe which allows for temperature build-up is strictly prohibited.  Pipe should be covered with an opa...
	L.  Pipe shall be stored and stacked per the manufacturer’s guidelines.
	M.  Pipe, fittings and accessories shall be carefully inspected by the Contractor before and after installation, and those materials found defective shall be rejected.
	N. Any length of pipe showing a crack or blow that may have caused an incident fracture, even though no such fracture can be seen, shall be marked as rejected.
	1. For PVC and HDPE pipe, any scratch or gouge greater than 10% of the wall thickness will be significant and can be rejected unless determined acceptable by the Engineer.

	O. Pipe and fittings shall be free from fins and burrs.
	P. Pipe and fittings in which the lining or coating has been damaged shall be immediately removed from the job site and replaced with new materials.
	1. In instances where damage is minimal, the Contractor may, with approval from the Engineer, have the damage repaired by a qualified representative of the pipe manufacturer or fabricator.

	Q. Do not drop or pound pipe to fit grade.
	R. Before being placed in position, pipe, fittings and accessories shall be cleaned and shall be maintained in a clean condition.

	3.03 ALIGNMENT
	A. All piping shall be installed to lines, grades, and elevations indicated on the contract drawings.
	B. All deviations from the line, grade, or elevation as indicated on the contract drawings shall be approved in writing by the Engineer.
	C. The Contractor is responsible for coordinating all other work to insure that piping is installed as indicated on the Contract Drawings.
	D. Piping intended to be straight shall be straight.  Deflections from a straight line or grade shall be approved in writing by the Engineer and shall be accomplished by the use of approved fittings.

	3.04 PIPE INSTALLATION
	A. General: All piping shall be installed as specified, as indicated on the contract drawings and in a manner acceptable to the Inspector.
	B. Special Instructions for Installation of Ductile Iron Pipe:
	1. Install ductile iron piping in accordance with AWWA C600
	2. Lay mechanical joint or bell and spigot pipe with 1/8 inch space between the spigot and shoulder of the pockets.
	3. Special Techniques:
	a. Polyethylene Encasement: Wrap ductile iron pipe and fittings to be buried with minimum 8 mil thick polyethylene encasement.  Repair tears and make joints with double plastic tape wrap.
	1) Polyethylene: AWWA C105.
	2) Plastic Tape Wrap: One of the following or equal:
	a) Polyken Number 910 as manufactured by Polyken Pipeline Coatings.
	b) Tapecoat CT as manufactured by The Tapecoat Company.





	3.05 FIELD JOINING (FUSION WELDING)
	A. HDPE:
	1. Sections of polyethylene pipe shall be joined into continuous lengths on the project site.  The joining method shall be the butt fusion method and shall be performed in strict accordance with the pipe manufacturer's recommendations.  The butt fusio...
	2.  Butt fusion joining shall be 100% efficient offering a joint weld strength equal to or greater than the tensile strength of the pipe.  Socket fusion shall not be used.  Extrusion welding or hot gas welding of HDPE shall not be used for pressure pi...
	3. The pipe shall not be deflected either vertically or horizontally in excess of the recommendations of the manufacturer.

	B. PVC
	1. Lengths shall be assembled in the field with butt-fused joints.  The Contractor shall follow the pipe supplier’s guidelines for this procedure.  All fusion joints shall be completed as described in this specification.
	2. Fusible PVC pipe will be fused by qualified fusion technicians certified and experienced in the type and size of pipe being used.
	3. Only appropriately sized and outfitted fusion machines that have been approved by the pipe supplier shall be used for the fusion process.  Fusion machines must incorporate the following properties, including the following elements:
	a.   HEAT PLATE – Heat plates shall be in good condition with no deep gouges or scratches.  Plates shall be clean and free of any debris or contamination.  Heater controls shall function properly.  Cord and plug shall be in good condition.  The approp...
	b. CARRIAGE – Carriage shall travel smoothly with not binding at less than 50 psi.  Jaws shall be in good condition with proper inserts for the pipe size being fused.  Inset pins shall be installed with no interference to carriage travel.
	c. MACHINE BODY – Overview of machine body shall reveal no obvious defects, missing parts, or potential safety issues during fusion.
	d. DATA LOGGING DEVICE – The current version of the pipe supplier’s recommended and compatible software shall be used.  Datalogging device operations and maintenance manual shall be with the unit at all times.

	4. Pipe rollers shall be used to support pipe to either side of fusion machine.
	5. Utilize a weather protection canopy in inclement or windy weather, to allow full machine motion of the heat plate, fusion assembly and carriage.  If weather conditions persist such that the Contractor is unable to meet the parameters required by th...
	6. Use only facing blades specifically design for cutting fusible PVC pipe.


	3.06 QUALITY ASSURANCE
	A. Pressure testing of all pipe installations shall be done in conformance with Section 33 13 00 Water Pipeline Testing and Disinfection of the specifications.
	B. Disinfection of piping and appurtenances, as applicable, shall be in conformance with Section 33 13 00 Water Pipeline Testing and Disinfection of the specifications.
	END OF SECTION
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	33 12 13 Water Service Connection TYPICAL.pdf
	SECTION 33 12 13
	WATER SERVICE CONNECTION
	PART 1 GENERAL
	1.01  SUMMARY
	A. Section Includes:  Water service connections from water mains up to the property line, including curb stop.
	B. Related Sections:
	1. 33 11 13  Water Distribution Piping
	2. 33 12 16  Water Valves
	3. 33 13 00 Pipeline Testing and Disinfection


	1.02 REFERENCES
	A. American Water Works Association (AWWA)
	1. C800  Underground Service Line Valves and Fittings
	2. C901  Polyethylene Pressure Pipe and Tubing, ½” through 3” for Water Service

	B. American Society of Testing and Materials (ASTM)
	1. A536  Ductile Iron Castings

	C. American Society of Mechanical Engineers (ASME)
	1. ANSI-ASME B1.20.1  General Purpose Pipe Threads



	PART 2 PRODUCTS
	2.01 GENERAL
	A. All piping, valves and fittings used for service connections shall conform to the AWWA C800 standard for "Underground Service Line Valve and Fittings".
	B. All fittings for water service connections shall conform to ASME B1.20.1 having N.P.T. threads.
	C. In no case shall copper or copper alloy pipe or fittings be attached to steel pipe, except by means of dielectric coupling expressly made for this purpose and service. Tracer wire shall terminate at the meter, to provide a discontinuity between the...
	D. All brass components used in the water distribution system shall be “lead-free” in compliance with California law (AB 1953).

	2.02 SERVICE SADDLES
	A. Service saddles shall be installed per project details.
	B. Service saddles shall have a bearing area of sufficient width along the axis of the pipe so that the pipe will not be distorted when the saddle is made tight
	C. For PVC pipe, saddles shall be sized such that the upper end of the OD range is equal to the outside diameter of the pipe.

	2.03 CURB AND CORPORATION STOPS
	A. Curb and corporation stops shall be as specified on drawings.


	PART 3 EXECUTION
	3.01 GENERAL
	A. All service connections which would require crossing existing sewer force mains shall be installed utilizing an open trench method.  Additionally, any service connections not crossing existing sewer force mains shall be installed utilizing a trench...
	B. The Contractor shall indicate sending and receiving pit locations in the field which must be approved by the Engineer.  It is the intent of this specification that a majority of the length of all service connections be installed using the proposed ...
	C. All new service lines shall be installed, including new curb stops, to a point adjacent to existing services and shall be flushed, pressure tested and disinfected along with the new water main, per Section 33 13 00.  The new curbstop can be used to...

	3.02 SERVICE TAPS
	A. Contractor shall install service saddles at locations shown on the Contract Drawings
	B. An internal shell cutter shall be used to drill through the corporation stop to minimize shavings, retain the coupon, and reduce stress. Single fluted shell cutter or twist drills shall not be used. Cutting lubricant shall be used on the cutting an...

	3.03 HOT TAP
	A. All hot tapping of existing mains shall be performed by the District, as directed on the Contract Drawings.
	END OF SECTION
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	33 13 00 Pipeline Test and Disinfection TYPICAL.pdf
	PART 1 GENERAL
	1.01 SUMMARY
	A. Section Includes:  flushing, testing and disinfection of all pipelines and appurtenances for water.
	B.  Related Sections:
	1. 33 11 13 Water Distribution Piping
	2. 33 12 16   Water Valves
	3. 33 12 13  Water Service Connections


	1.02 REFERENCES
	A. American Water Works Association (AWWA)
	1. B300  Hypochlorites.
	2. C200  Steel Water Pipe 6” in Diameter and Larger
	3. C600  Installation of Ductile Iron Water Pipes and Their Appurtenances
	4. C651   Disinfecting Water Mains.(attached)
	5. C900  Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In.-12 In. for Water Transmission and Distribution
	6. C906  Polyethylene (PE) Pressure Pipe and Fittings, 4 In. (100 mm) through 63 in. (1,600 mm), for Water Distribution and Transmission.

	B. South Tahoe Public Utility District Standards
	1. Water System Connection Disinfection and Testing Guide (attached)


	1.03 CONTRACTOR SUBMITTALS
	A. Submittals shall be made in accordance with Section 01 33 00 Submittals Process.
	B. The following submittals and specific information shall be provided.
	1. A detailed, project-specific testing procedure and schedule, including proposed plans for water conveyance, control, disposal, and disinfection, shall be submitted in writing for approval a minimum of 48 hours before testing is to start.


	1.04 QUALITY ASSURANCE
	A. Comply with the Section 01 43 00 Quality Assurance.


	PART 2 PRODUCTS
	2.01 MATERIALS REQUIREMENTS
	A. All test equipment, chemicals for disinfection, temporary valves, bulkheads, or other water control equipment and materials shall be determined and furnished by the Contractor subject to the Engineer’s approval.  No materials shall be used which wo...
	B. Chlorine for disinfection shall be in the form of sodium hypochlorite solution only. Sodium hypochlorite shall be in accordance with the requirements of AWWA B300.


	PART 3 EXECUTION
	3.01 GENERAL
	A. Testing and disinfection of waterlines shall conform to the requirements of this section and to the District’s “Water System Connection Disinfection and Testing Guide”, unless otherwise authorized in writing by the Engineer.  Alternative testing an...
	B. Unless otherwise provided herein, water for testing and disinfecting water pipelines will be furnished by STPUD; however, the Contractor shall make all necessary provisions for conveying the water from STPUD-designated source to the points of use.
	C. All pressure pipelines shall be tested.  Disinfection shall be accomplished by chlorination and shall be completed by the contractor.  All bacteriological testing operations shall be performed by District Laboratory Personnel in the presence of the...
	D. Disinfection operations shall be scheduled by the Contractor as late as possible during the contract time period so as to assure the maximum degree of sterility of the facilities at the time the Work is accepted by the Engineer and the Inspector.  ...

	3.02 HYDROSTATIC TESTING OF PIPELINES
	A. Pressure Test with Maximum Leakage Allowance for Steel, Ductile Iron, or PVC Pipe
	1. All PVC, Ductile Iron, and Steel pressure pipe shall be tested for leakage per AWWA C200, C600, or C900 depending on pipe type, for a minimum duration of 2 hours at 150 psi and measured at the lowest point in the line. Any sections of the pipelines...
	2. Do not test sections longer than 2,000 ft. in total pipe length without prior approval of the Engineer.
	3. Pressure test piping after completion of visible leaks test during water absorption period.
	4. Accurately measure the makeup water necessary to maintain the pressure in the piping section under test during the pressure test period.
	5. Successful completion of the pressure test with maximum leakage allowance shall have been achieved when the observed leakage during the test period is equal or less than the allowable leakage and no damage to piping and appurtenances has occurred. ...

	B. Presssure Test with Maximum Leakage Allowance for HDPE Pipe
	1. All HDPE pressure pipe shall be tested for leakage per AWWA C906.


	3.03 DISINFECTING PIPELINES
	A. New Mains
	1. General
	a. All equipment and pipelines intended to carry potable water shall be sterilized before placing in service.
	b. Disinfection and bacteriological testing of new mains shall be performed in accordance with the guidelines provided by AWWA C651, in addition to the standards written below.

	2. Flushing
	a.   Before disinfection, the Contractor shall ensure all foreign matter has been flushed from equipment and pipeline.
	b. Contractor shall provide hoses and temporary pipes as required to dispose of flushing water without damage to adjacent properties.
	c. Flushing velocities shall be at least 2.5 fps.  For large diameter pipe here it is impractical or impossible to flush the pipe at 2.5 fps velocity, clean the pipeline in place from the inside by brushing and sweeping, then flush the line at a lower...
	d. Water used for disinfection may be discharged into the District’s sanitary sewer manhole at the project site with prior approval of the Engineer.  During any discharge into the District’s sewer system, the Contractor shall provide monitoring to ass...

	3. Additions to AWWA C651:
	a. Strict adherence to all sections of AWWA standard C651 is required.
	b. Section 4.1 of AWWA C651 shall be followed as written except that sodium hypochlorite is the only form of chlorine to be used for disinfection.
	c. Section 5.1.1 of AWWA C651 shall be followed as written except that at least two sample sets, obtained on successive days at a minimum of 24 hours apart, shall be collected from the new main and each branch.
	1)  A sample set consists of three samples for every 1,200 foot section of pipelines: one at the each end and one in the middle.  An extra sample is needed for each additional 600 feet of pipe.
	2) Water service lateral connections or dedicated sample ports should be used for sample taps. Samples must not be taken from fire hydrants, unless approved by the Engineer.
	3) The sample tap should be flushed enough to clear the sample line and ensure that the sample is from the main. Sample taps should be installed at least one (1) foot above grade to prevent contamination from soil.

	d. A standard heterotrophic plate count (HPC) will be required.  This sample will be drawn at the same time as the first sample set for coliforms.   HPC must be less than 500 cfu per mL, in accordance with Section 5.1.4 of AWWA C651.

	4. Disinfection and Testing Procedures:
	a. Charge and chlorinate the line in accordance with AWWA C651, as modified above.  Record initial chlorine level in main.
	b. The chlorinated water shall be retained in the pipeline for at least 24-hours.  If water temperature is less than 5 degrees C, the time required for the chlorinated water to remain in the pipeline shall be no less than 48-hours.
	c. All valves and hydrants in the treated section shall be operated during the 24-hour chlorination period to disinfect the appurtenances.
	d. At the end of the 24-hour period (or 48-hour period as required in Part 3.03.A.4.a, above), the treated water in all portions of the main shall be tested by District laboratory personnel and found to have a residual of not less than 10 mg/L free ch...
	e. Before the first bacteriological sample is taken, the main shall be flushed so that the total chlorine residual is no greater than that currently in the water distribution system.
	f. Samples for bacteriological and HPC testing shall be collected by District laboratory personnel.
	g. After the first sample for bacteriological testing is taken, the water will remain undisturbed in the main for 24 hours, after which, a second set of samples for bacteriological testing shall be collected by District laboratory personnel.  In the e...

	5. The new main shall be approved as disinfected when all of the following have been achieved:
	a. All bacteriological tests on two successive days must be negative for total coliform organisms.
	b. HPC is found to be less than 500 cfu per mL, in accordance with Section 5.1.4.

	6. Scheduling
	a. The time required for completing the disinfection and bacteriological testing is at least 4 days and can require up to 6 days, even if test results are acceptable on the first try.
	b. If the test results show the presence of coliform organisms, more time will be required for further disinfection and testing.
	c. Flushing of the disinfected water main may take considerable time and should be considered in scheduling work.
	d. The laboratory should be notified at least 24-hours prior to initial disinfection.
	e. The Contractor shall provide personnel to assist the District lab personnel to obtain samples.


	B.  Repaired Mains, including system interties:  The disinfection and bacteriological testing of repaired water mains shall be performed in accordance with the guidelines provided by AWWA C651 and the additions that are written below.
	1. All repairs performed by the Contractor, shall be coordinated with the Engineer
	2. New pipe segments and fitting shall be swabbed with sodium hypochlorite, as well as the exposed ends of the repaired section.
	3. Schedule lab to take tests within 24 hours. Continue until two (2) consecutive negative samples are collected. Corrective action by the contractor may be required and could include flushing, charging, slug chlorination and/or additional repairs at ...
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	1. Section 01 33 00 Submittal Process
	2. Section 31 20 00 Earthwork
	3. Section 31 25 00 Erosion Control
	4. Section 33 01 30.13 Gravity Sewer and Manhole Testing
	5. Section 33 05 63 Precast Concrete Vaults
	6. Section 33 23 19 Dewatering
	7. Section 33 23 33 Trenching and Backfilling
	1.02 REFERENCES
	A. American Society of Testing and Materials (ASTM)
	1. A 615 - Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	2. C 270 – Standard Specification for Mortar Unit Masonry
	3. C 387 - Standard Specification for Packaged, Dry, Combined Materials for Mortar and Concrete
	4. C 478 - Standard Specification for Precast Reinforced Concrete Manhole Sections
	5. C 920 - Standard Specification for Elastomeric Joint Sealants
	6. C 923 - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	7. F 477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	8. C 1427 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	9. D 1784 Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
	10. D 3034 Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings, for pipe sizes from 4-inch to 15-inch diameters. ASTM F679 for pipe sizes from 18-inch to 30-inch diameters.
	11. D 3212 Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals
	B. AMERICAN WATER WORKS ASSOCIATION (AWWA)
	1.

	C. American Water Works Association (AWWA)
	1. AWWA C213 - Fusion-Bonded Epoxy Coatings and Linings for Steel Water Pipe and Fittings
	2. AWWA C900 - Polyvinyl chloride (PVC) pressure pipe and fabricated fittings, 4-in. through 60-in.
	3. M23    PVC Pipe – Design and Installation


	1.03 SUBMITTALS
	B. Product data:
	1. On all submittals, provide material types, manufacturer, and grade of materials to be provided.
	2. Plugs to be used for sanitary sewer hydrostatic testing.


	PART 2 MATERIALS
	2.01 GENERAL
	PART 3  EXECUTION
	3.02 TESTING
	A. Following cleaning of the new gravity main and removal of any foreign materials by the Contractor, testing shall be completed in accordance with Section 33 01 30.13 for deformation and leakage.  Testing shall occur on complete pipe runs between man...
	END OF SECTION


