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SECTION 02140
DEWATERING

PART 1 -- GENERAL

11

A.

12

1.3

THE REQUIREMENT

The CONTRACTOR shall remove and exclude water from all trench and structure excavations.
The CONTRACTOR shall be responsible for securing all the necessary permits required to
complete the work of this Section.

CONTRACTOR SUBMITTALS

Prior to commencement of excavation, the CONTRACTOR shall submit a detailed plan and
operation schedule for dewatering of excavations. The CONTRACTOR may be required to
demonstrate the system proposed and to verify that adequate equipment, personnel, and materials
are provided to dewater the excavations at all locations and times. The CONTRACTOR's
dewatering plan is subject to review by the ENGINEER.

QUALITY CONTROL

It shall be the sole responsibility of the CONTRACTOR to control the rate and effect of the
dewatering in such a manner as to avoid all objectionable settlement and subsidence.

All dewatering operations shall be adequate to assure the integrity of the finished project and
shall be the responsibility of the CONTRACTOR.

Where critical structures or facilities exist immediately adjacent to areas of proposed dewatering,
reference points shall be established and observed at frequent intervals to detect any settlement
which may develop. The responsibility for conducting the dewatering operation in a manner
which will protect adjacent structures and facilities rests solely with the CONTRACTOR. The
cost of repairing any damage to adjacent structures and restoration of facilities shall be the
responsibility of the CONTRACTOR.

PART 2 -- PRODUCTS

2.1

A

EQUIPMENT

Dewatering, where required, may include the use of well points, sump pumps, temporary
pipelines for water disposal, rock or gravel placement, and other means. Standby pumping
equipment shall be maintained on the jobsite.

PART 3 -- EXECUTION

31 GENERAL REQUIREMENTS
A. The CONTRACTOR shall provide all equipment necessary for dewatering. It shall have on
hand, at all times, sufficient pumping equipment and machinery in good working condition and
shall have available, at all times, competent workmen for the operation of the pumping
equipment. Adequate standby equipment shall be kept available at all times to insure efficient
dewatering and maintenance of dewatering operation during power failure.
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Dewatering for structures and pipelines shall commence when groundwater is first encountered,
and shall be continuous until such times as water can be allowed to rise in accordance with the
provisions of this Section or other requirements.

At all times, site grading shall promote drainage. Surface runoff shall be diverted from
excavations. Water entering the excavation from surface runoff shall be collected in shallow
ditches around the perimeter of the excavation, drained to sumps, and be pumped or drained by
gravity from the excavation to maintain a bottom free from standing water.

Dewatering shall at all times be conducted in such a manner as to preserve the undisturbed
bearing capacity of the subgrade soils at proposed bottom of excavation.

If foundation soils are disturbed or loosened by the upward seepage of water or an uncontrolled
flow of water, the affected areas shall be excavated and replaced with drain rock.

The CONTRACTOR shall maintain the water level below the bottom of excavation in all work
areas where groundwater occurs during excavation construction, backfilling, and up to
acceptance.

Flotation shall be prevented by the CONTRACTOR by maintaining a positive and continuous
removal of water. The CONTRACTOR shall be fully responsible and liable for all damages
which may result from failure to adequately keep excavations dewatered.

If well points or wells are used, they shall be adequately spaced to provide the necessary
dewatering and shall be sandpacked and/or other means used to prevent pumping of fine sands or
silts from the subsurface. A continual check by the CONTRACTOR shall be maintained to
ensure that the subsurface soil is not being removed by the dewatering operation.

The CONTRACTOR shall dispose of water from the WORK in a suitable manner without
damage to adjacent property. CONTRACTOR shall be responsible for obtaining any permits that
may be necessary to dispose of water. No water shall be drained into work built or under
construction without prior consent of the ENGINEER. Water shall be filtered using an approved
method to remove sand and fine-sized soil particles before disposal into any drainage system.

The release of groundwater to its static level shall be performed in such a manner as to maintain
the undisturbed state of the natural foundation soils, prevent disturbance of compacted backfill
and prevent flotation or movement of structures, pipelines, and sewers.

Dewatering of trenches and other excavations shall be considered as incidental to the construction

of the WORK and all costs thereof shall be included in the various contract prices in the Bid
Forms, unless a separate bid item has been established for dewatering.

- END OF SECTION -
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SECTION 02200
EARTHWORK

PART 1 -- GENERAL

11

A.

1.2

THE REQUIREMENT

This section discusses all earthwork required as part of the construction including, but not limited
to, the loosening, removing, loading, transporting, depositing, and compacting in its final location
of all materials wet and dry, as required for the purposes of completing the work. Earthwork
shall also include, but not be limited to, the furnishing, placing, and removing of sheeting and
bracing necessary to safely support the sides of all excavation; all pumping, ditching, draining,
and other required measures for the removal or exclusion of water from the excavation; the
supporting of structures above and below the ground; all backfilling around structures and all
backfilling of trenches and pits; the disposal of excess excavated materials; borrow of materials to
make up deficiencies for fills; and all other incidental earthwork.

The CONTRACTOR's attention is directed to the provisions of Subpart P, Section 1926.652 of
the OSHA Safety and Health Standards for Construction, which require that all banks and
trenches over 4 feet high shall be shored or sloped to the angle of repose

QUALITY ASSURANCE

General: All soils testing will be done by a testing laboratory of the OWNER's choice at the
OWNER's expense except as specified in Paragraph 1.2C below.

Where soil material is required to be compacted to a percentage of maximum density, the
maximum density at optimum moisture content will be determined in accordance with ASTM D
1557 (modified proctor). Where cohesionless, free draining soil material is required to be
compacted to a percentage of relative density, the calculation of relative density will be
determined in accordance with ASTM D 4253 and D 4254. Field density in-place tests will be
performed in accordance with ASTM D 1556, ASTM D 2922, or by such other means acceptable
to the ENGINEER.

In case the tests of the fill or backfill show non-compliance with the required density, the
CONTRACTOR shall accomplish such remedy as may be required to insure compliance.
Subsequent testing to show compliance shall be by a testing laboratory selected by the OWNER
and shall be at the CONTRACTOR's expense.

Particle size analysis of soils and aggregates will be performed using ASTM D 422,

Determination of sand equivalent value will be performed using ASTM D 2419.

Unified Soil Classification System: References in these specifications to soil classification
types and standards shall be as set forth in ASTM D 2487.

PART 2 -- PRODUCTS

2.1 SUITABLE FILL AND BACKFILL MATERIAL REQUIREMENTS
A. General: Fill, backfill, and embankment materials shall be suitable selected or processed clean,
fine earth, rock, or sand, free from grass, roots, brush, or other vegetation.
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B. Fill and backfill materials to be placed within 6 inches of any structure or pipe shall be free of
rocks or unbroken masses of earth materials having a maximum dimension larger than 3 inches.

C. Suitable Materials: Soils not classified as unsuitable as defined in Paragraph entitled,
"Unsuitable Material” herein, are defined as suitable materials and may be used in fills,
backfilling, and embankment construction subject to the specified limitations. In addition, when
acceptable to the ENGINEER, some of the material listed as unsuitable may be used when
thoroughly mixed with suitable material to form a stable composite.

D. Suitable materials may be obtained from on-site excavations, may be processed on-site materials,
or may be imported. If imported materials are required to meet the requirements of this Section
or to meet the quantity requirements of the project the CONTRACTOR shall provide the
imported materials at no additional expense to the OWNER, unless a unit price item is included
for imported materials in the bidding schedule.

E. The following types of suitable materials are designated and defined as follows

1. Oneinch minus granular backfill: Crushed rock, gravel, or sand with 100 percent passing
a 1-inch sieve and a sand equivalent value not less than 50.

2. One-half inch minus granular backfill: Crushed rock, gravel, or sand with 100 percent
passing a 1/2-inch sieve and a sand equivalent value not less than 50.

3. Sand backfill: Sand with 100 percent passing a 3/8-inch sieve, at least 90 percent passing a
Number 4 sieve, and a sand equivalent value not less than 30.

4. Coarse rock backfill: Crushed rock or gravel with 100 percent passing a 1-inch sieve and
not more than 10 percent passing a Number 4 sieve.

5. Pea gravel backfill: Crushed rock or gravel with 100 percent passing a 1/2-inch sieve and
not more than 10 percent passing a Number 4 sieve.

6. Coarse drain-rock: Crushed rock or gravel meeting the following gradation requirements:

Sieve Size Percentage Passing
2-inch 100
1-1/2-inch 90 - 100
1-inch 20 -55
3/4-inch 0-15
No. 200 0-3

7. Aggregate base: Crushed rock aggregate base material of such nature that it can be
compacted readily by watering and rolling to form a firm, stable base for pavements. At the
option of the CONTRACTOR, the grading for either the 1-1/2-inch maximum size or 3/4-
inch maximum size shall be used. The sand equivalent value shall be not less than 22, and
the material shall meet the following gradation requirements:

Percentage Passing

Sieve Size 1-1/2-inch Max. 3/4-inch Max.

2-inch 100 -

1-1/2-inch 90 - 100 -

1-inch - 100

3/4-inch 50 - 85 90 - 100

No. 4 25-45 35-55
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No. 30 10-25 10-30
No. 200 2-9 2-9

8. Graded drain-rock: Drain-rock shall be crushed rock or gravel, durable and free from
slaking or decomposition under the action of alternate wetting or drying. The material shall
be uniformly graded and shall meet the following gradation requirements:

Sieve Size Percentage Passing
1-inch 100
3/4-inch 90 -100
3/8-inch 40 - 100

No. 4 25-40

No. 8 18-33

No. 30 5-15

No. 50 0-7

No. 200 0-3

The drain-rock shall have a sand equivalent value not less than 75. The finish graded surface
of the drain-rock immediately beneath structures shall be stabilized to provide a firm,
smooth surface upon which to construct reinforced concrete floor slabs.

9. Suitable Native Soil: Any other suitable material as defined herein.

10. Cement-treated backfill: Material which consists of granular soils which has been cement-
treated so that the cement content of the material is not less than 5 percent by weight when
tested in accordance with ASTM D 2901. The ultimate compressive strength at 28 days shall
be not less than 400 psi when tested in accordance with ASTM D 1633.

11. Topsoil: Stockpiled topsoil material which has been obtained at the site by removing soil to
a depth not exceeding 2 feet. Removal of the topsoil shall be done after the area has been
stripped of vegetation and debris as specified.

12. Class | crushed stone: Manufactured angular, granular crushed stone, rock, or slag, with
100 percent passing a 1-inch sieve and less than 5 percent passing a Number 4 sieve.

13. Aggregate subbase: Crushed rock aggregate subbase material that can be compacted readily
by watering and rolling to form a firm stable base. The sand equivalent value shall be not
less than 18 and shall meet the following requirements:

Sieve Size Percentage Passing
3-inch 100

2-1/2 inch 87 - 100

No. 4 35-95

No. 200 0-29

14. Trench plug: Low permeability fill material, a clay material having a minimum plasticity
index of 10.

2.2 UNSUITABLE MATERIAL

A. Unsuitable materials include the materials listed below:
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4,

Soils which, when classified under ASTM D 2487, fall in the classifications of Pt, OH, CH,
MH, or OL.

Soils which cannot be compacted sufficiently to achieve the density specified for the intended
use.

Soils that contain greater concentrations of chloride or sulfate ions, or have a soil resistively
or pH less than the existing on-site soils.

Topsoil, except as allowed below.

2.3 USE OF FILL, BACKFILL, AND EMBANKMENT MATERIAL TYPES

A. The CONTRACTOR shall use the types of materials as designated herein for all required fill,
backfill, and embankment construction hereunder.

B. Where these Specifications conflict with the requirements of any local agency having jurisdiction,
or with the requirements of a material manufacturer, the ENGINEER shall be immediately
notified. In case of conflict therewith, the CONTRACTOR shall use the most stringent
requirement, as determined by the ENGINEER.

C. Fill and backfill types shall be used in accordance with the following provisions:

1.  Embankment fills shall be constructed of suitable native material acceptable to the
ENGINEER, or any mixture of imported materials as directed by ENGINEER.

2. Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" herein, shall consist
of the materials specified on the drawings and details. Where pipelines are installed on
grades exceeding 4 percent, and where backfill materials are graded such that there is less
than 10 percent passing a Number 4 sieve, trench plugs of clay material shall be provided at
maximum intervals of 200 feet or as shown on the Drawings.

3. Trench zone backfill for pipelines as defined under "Pipe and Utility Trench Backfill" shall
be suitable native backfill material or any imported materials or any mixture thereof, except
topsoil, acceptable to the ENGINEER.

4.  Final backfill material for pipelines under paved areas, as defined under "Pipe and Utility
Trench Backfill" shall be granular material acceptable to the ENGINEER, typically
aggregate base course. Final backfill under areas not paved shall be the same material as
that used for trench backfill, except topsoil.

5. Trench backfill and final backfill for pipelines under structures shall be the same material as
used in the pipe zone, except where concrete encasement is required by the Contract
Documents.

6.  Aggregate base materials under pavements shall be constructed to the thicknesses shown or
specified. Where specified or shown, aggregate subbase shall be as specified.

7. Backfill around structures shall be any non-expansive 6" minus native or imported material,
or any mixture thereof, as specified and approved by the ENGINEER.

8.  Backfill materials beneath structures shall be as follows:
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a. Under structures where groundwater must be removed to allow placement of fill or
concrete, coarse drain-rock material shall be used.

b. Under all other structures, minus 1-1/2 inch crushed rock material or aggregate base
course shall be used.

9.  Backfill used to replace pipeline trench over-excavation shall be a layer coarse drain-rock
material with a 6-inch top filter layer of sand material or filter fabric to prevent migration of
fines for wet trench conditions or the same material as used for the pipe zone backfill if the
trench conditions are not wet. Filter fabric shall be Mirafi 140 N, Mirafi 700X, or equal.

10. The top 6 inches of fill on embankment fills, cut slopes, and around all structures, and all
other embankment fills shall consist of Type K material, topsoil.

PART 3 -- EXECUTION

3.1

3.2

A

EXCAVATION - GENERAL

General: Except when specifically provided to the contrary, excavation shall include the
removal of all materials of whatever nature encountered, including all obstructions of any nature
that would interfere with the proper execution and completion of the WORK. The removal of
said materials shall conform to the lines and grades indicated or ordered. Unless otherwise
indicated, the entire construction site shall be stripped of all vegetation and debris, and such
material shall be removed from the site prior to performing any excavation or placing any fill.
The CONTRACTOR shall furnish, place, and maintain all supports and shoring that may be
required for the sides of the excavations. Excavations shall be sloped or otherwise supported in a
safe manner in accordance with applicable State safety requirements and the requirements of
OSHA Safety and Health Standards for Construction (29CFR1926).

Removal and Exclusion of Water: The CONTRACTOR shall remove and exclude water,
including stormwater, groundwater, irrigation water, and wastewater, from all excavations.
Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove water and
continuously maintain groundwater at a level at least two feet below the bottom of excavations
before the excavation work begins at each location. Water shall be removed and excluded until
backfilling is complete and all field soils testing has been completed. Dewatering shall be in
accordance with Specification 02140 — Dewatering.

STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION

Excavation Beneath Structures and Embankments: Except where otherwise specified for a
particular structure or ordered by the ENGINEER, excavation shall be carried to the grade of the
bottom of the footing or slab. Where shown or ordered, areas beneath structures or fills shall be
over-excavated. The subgrade areas beneath embankments shall be excavated to remove not less
than the top 6 inches of native material and where such subgrade is sloped, the native material
shall be benched. When such over-excavation is shown, both over-excavation and subsequent
backfill to the required grade shall be performed by the CONTRACTOR. When such over-
excavation is not shown but is ordered by the ENGINEER, such over-excavation and any
resulting backfill will be paid for under a separate unit price bid item if such bid item has been
established; otherwise payment will be made in accordance with a negotiated price. After the
required excavation or over-excavation has been completed, the exposed surface shall be scarified
to a depth of 6 inches, brought to optimum moisture content, and rolled with heavy compaction
equipment to obtain 95 percent of maximum density.
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B. Excavation Beneath Paved Areas: Excavation under areas to be paved shall extend to the
bottom of the aggregate base or subbase, if such base is called for; otherwise it shall extend to the
paving thickness. After the required excavation has been completed, the top 12 inches of exposed
surface shall be scarified, brought to optimum moisture content, and rolled with heavy
compaction equipment to obtain 95 percent of maximum density. The finished subgrade shall be
even, self-draining, and in conformance with the slope of the finished pavement. Areas that could
accumulate standing water shall be re-graded to provide a self-draining subgrade.

C. Notification of ENGINEER: The CONTRACTOR shall notify the ENGINEER at least 3 days
in advance of completion of any structure excavation and shall allow the ENGINEER a review
period of at least one day before the exposed foundation is scarified and compacted or is covered
with backfill or with any construction materials.

3.3 PIPELINE AND UTILITY TRENCH EXCAVATION

A. General: Unless otherwise shown or ordered, excavation for pipelines and utilities shall be
open-cut trenches. Trench widths shall be kept as narrow as is practical for the method of pipe
zone densification selected by the CONTRACTOR, but shall have a minimum width at the
bottom of the trench equal to the outside diameter of the pipe plus 24 inches for mechanical
compaction methods and 18 inches for water consolidation methods. The maximum width at the
top of the pipe shall be equal to the outside diameter of the pipe plus 36 inches for pipe diameters
18 inches and larger and to the outside diameter of the pipe plus 24 inches for pipe diameters less
than 18 inches, or as shown on the Drawings.

B. Trench Bottom: Except when pipe bedding is required, the bottom of the trench shall be
excavated uniformly to the grade of the bottom of the pipe. The trench bottom shall be given a
final trim, using a string line for establishing grade, such that each pipe section when first laid
will be continually in contact with the ground along the extreme bottom of the pipe. Rounding
out the trench to form a cradle for the pipe will not be required. Excavations for pipe bells and
welding shall be made as required.

C. Open Trench: The maximum amount of open trench permitted in any one location shall be 500
feet, or the length necessary to accommodate the amount of pipe installed in a single day,
whichever is greater. All trenches shall be fully backfilled at the end of each day or, in lieu
thereof, shall be covered by heavy steel plates adequately braced and capable of supporting
vehicular traffic in those locations where it is impractical to backfill at the end of each day. The
above requirements for backfilling or use of steel plate will be waived in cases where the trench is
located further than 100 feet from any traveled roadway or occupied structure. In such cases,
however, barricades and warning lights meeting OSHA requirements shall be provided and
maintained.

D. Trench Over-Excavation: Where the Drawings indicate that trenches shall be over-excavated,
they shall be excavated to the depth shown, and then backfilled to the grade of the bottom of the

pipe.

E. Over-Excavation: When ordered by the ENGINEER, whether indicated on the Drawings or not,
trenches shall be over-excavated beyond the depth shown. Such over-excavation shall be to the
depth ordered. The trench shall then be backfilled to the grade of the bottom of the pipe.

F.  Where pipelines are to be installed in embankment or structure fills, the fill shall be constructed
to a level at least one foot above the top of the pipe before the trench is excavated.

South Durango Sanitation District Earthwork
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3.4

3.5

3.6

3.7

If a moveable trench shield is used during excavation operations, the trench width shall be wider
than the shield so that the shield is free to be lifted and then moved horizontally without binding
against the trench sidewalls. If the trench walls cave in or slough, the trench shall be excavated as
an open excavation with sloped sidewalls or with trench shoring, as indicated and as required by
the pipe structural design.

OVER-EXCAVATION NOT ORDERED, SPECIFIED, OR SHOWN

Any over-excavation carried below the grade ordered, specified, or shown, shall be backfilled to
the required grade with the specified material and compaction.

EXCAVATION IN LAWN AREAS

Where excavation occurs in lawn areas, the sod shall be carefully removed, dampened, and
stockpiled to preserve it for replacement. Excavated material may be placed on the lawn;
provided, that a drop cloth or other suitable method is employed to protect the lawn from damage.
The lawn shall not remain covered for more than 72 hours. Immediately after completion of
backfilling [and testing of the pipeline], the sod shall be replaced and lightly rolled in a manner so
as to restore the lawn as near as possible to its original condition. CONTRACTOR shall provide
new sod if stockpiled sod has not been replaced within 72 hours.

EXCAVATION IN VICINITY OF TREES

Except where trees are shown to be removed, trees shall be protected from injury during
construction operations. No tree roots over 2 inches in diameter shall be cut without express
permission of the ENGINEER. Trees shall be supported during excavation by any means
previously reviewed by the ENGINEER.

ROCK EXCAVATION

Rock excavation shall include removal and disposal of the following: (1) all boulders measuring
1/3 of a cubic yard or more in volume; (2) all rock material in ledges, bedding deposits, and un-
stratified masses which cannot be removed without systematic drilling and blasting; (3) concrete
or masonry structures which have been abandoned; and (4) conglomerate deposits which are so

firmly cemented that they possess the characteristics of solid rock and which cannot be removed
without systematic drilling and blasting.

Explosives and Blasting: Blasting will not be permitted, except by express permission of the
ENGINEER on a case-by-case basis. The use of explosives will be subject to the approval and
regulations of all agencies having jurisdiction. If blasting is utilized at the site of the WORK, the
CONTRACTOR shall take all precautions and provide all protective measures necessary to
prevent damage to property and structures or injury to person. Prior to blasting, the
CONTRACTOR shall secure all permits required by law for blasting operations and shall provide
any additional hazard insurance required by the OWNER. The CONTRACTOR shall have a fully
qualified and experienced blasting foreman in charge of all blasting operations.

The CONTRACTOR will be held responsible for all and shall make good any damage caused by
blasting or resulting from its possession or use of explosives on the WORK.

All operations involving the handling, storage, and use of explosives shall be conducted in
accordance with the requirements of the OSHA Standards for Construction, and in accordance
with all local laws and regulations.
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3.8

3.9

3.10

BACKFILL - GENERAL

Backfill shall not be dropped directly upon any structure or pipe. Backfill shall not be placed
around nor upon any structure until the concrete has attained sufficient strength to withstand the
loads imposed.

Except for drain-rock materials being placed in over-excavated areas or trenches, backfill shall be
placed after all water is removed from the excavation.

PLACING AND SPREADING OF BACKFILL MATERIALS

Backfill materials shall be placed and spread evenly in layers. When compaction is achieved
using mechanical equipment the layers shall be evenly spread so that when compacted each layer
shall not exceed 6 inches in thickness.

During spreading each layer shall be thoroughly mixed as necessary to promote uniformity of
material in each layer. Pipe zone backfill materials shall be manually spread around the pipe so
that when compacted the pipe zone backfill will provide uniform bearing and side support.

Where the backfill material moisture content is below the optimum moisture content water shall
be added before or during spreading until the proper moisture content is achieved.

Where the backfill material moisture content is too high to permit the specified degree of
compaction the material shall be dried until the moisture content is satisfactory.

COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS

All backfill materials as defined herein, where the material is graded such that at least 10 percent
passes a No. 4 sieve, shall be mechanically compacted to the specified percentage of maximum
density. Equipment that is consistently capable of achieving the required degree of compaction
shall be used and each layer shall be compacted over its entire area while the material is at the
required moisture content.

Each layer of crushed rock backfill materials shall be compacted by means of at least 2 passes
from a flat plate vibratory compactor. When such materials are used for pipe zone backfill,
vibratory compaction shall be used at the top of the pipe zone or at vertical intervals of 24 inches,
whichever is the least distance from the subgrade.

Flooding, ponding, or jetting shall not be used for fill on roofs, backfill around structures, backfill
around reservoir walls, for final backfill materials, or aggregate base materials.

Equipment weighing more than 10,000 pounds shall not be used closer to walls than a horizontal
distance equal to the depth of the fill at that time. Hand operated power compaction equipment
shall be used where use of heavier equipment is impractical or restricted due to weight
limitations.

Compaction Requirements: The following compaction test requirements shall be in accordance
with ASTM D 1557 for all materials. Where agency or utility company requirements govern, the
highest compaction standards shall apply.
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Percentage of

Location or Use of Fill Maximum Density
Pipe zone backfill portion above bedding
for flexible pipe. 93

Pipe zone backfill bedding and over-
excavated zones under bedding/pipe for
flexible pipe, including trench plugs. 95

Pipe zone backfill portion above bedding
for rigid pipe. 93

Pipe zone backfill bedding and over-
excavated zones under bedding/pipe
for rigid pipe. 95

Final backfill, beneath paved areas or
structures. 95

Final backfill, not beneath paved areas
or structures. 93

Trench zone backfill, not beneath paved
areas or structures, including trench plugs. 93

Embankments. 90

Embankments, beneath paved areas or

structures. 95
Backfill beneath structures. 95
Topsoil 88
Aggregate base or subbase 95

C. Trench Backfill Requirements: The pipe has been structurally designed based upon the trench
configuration specified herein.

D. The CONTRACTOR shall maintain the indicated trench cross section up to a horizontal plane
lying 6 inches above the top of the pipe.

E. If, at any location under said horizontal plane, the CONTRACTOR slopes the trench walls or
exceeds the maximum trench widths indicated in the Contract Documents, the pipe zone backfill
shall be "improved" or the pipe class increased as specified herein, at no additional cost to the
OWNER. "Improved" backfill shall mean sand-cement backfill or other equivalent materials
acceptable to the ENGINEER.

F.  If the allowable deflection specified for the pipe is exceeded, the CONTRACTOR shall expose
and re-round or replace the pipe, repair all damaged lining and coating, and reinstall the pipe zone
material and trench backfill as specified at no additional expense to the OWNER.
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3.12

PIPE AND UTILITY TRENCH BACKFILL

Pipe Zone Backfill: The pipe zone is defined as that portion of the vertical trench cross-section
lying between a plane 6 inches below the bottom surface of the pipe, i.e., the trench subgrade, and
a plane at a point 6 inches above the top surface of the pipe. The bedding for flexible pipe is
defined as that portion of pipe zone backfill material between the trench subgrade and the bottom
of the pipe. The bedding for rigid pipe is defined as that portion of the pipe zone backfill material
between the trench subgrade and a level line which varies from the bottom of the pipe to the
spring-line as shown.

Bedding shall be provided for all sewers, drainage pipelines, and other gravity flow pipelines.
Unless otherwise specified or shown, for other pipelines the bedding may be omitted if all the
following conditions exist.

1. The pipe bears on firm, undisturbed native soil which contains only particles that will pass a
one-inch sieve.

2  The trench excavation is not through rock or stones.

3 The trench subgrade soils are classified as suitable fill and backfill materials per Paragraph
2.1.

4 The trench subgrade soils have, as a maximum, a moisture content that allows compaction.

Where bedding is required, after compacting the bedding the CONTRACTOR shall perform a
final trim using a string-line for establishing grade, such that each pipe section when first laid will
be continually in contact with the bedding along the extreme bottom of the pipe. Excavation for
pipe bells and welding shall be made as required.

The pipe zone shall be backfilled with the specified backfill material. The CONTRACTOR shall
exercise care to prevent damage to the pipeline coating, cathodic bonds, or the pipe itself during
the installation and backfill operations.

Trench Zone Backfill: After the pipe zone backfill has been placed as specified above, and after
all excess water has completely drained from the trench, backfilling of the trench zone may
proceed. The trench zone is defined as that portion of the vertical trench cross-section lying
between a plane 6 inches above the top surface of the pipe and a plane at a point 18 inches below
the finished surface grade, or if the trench is under pavement, 18 inches below the roadway
subgrade. If flooding, ponding, or jetting is used the pipe shall be filled with water to prevent
flotation.

Final Backfill: Final backfill is all backfill in the trench cross-sectional area within 18 inches of
finished grade, or if the trench is under pavement, all backfill within 18 inches of the roadway
subgrade.
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3.13

EMBANKMENT CONSTRUCTION

The area where an embankment is to be constructed shall be cleared of all vegetation, roots and
foreign material. Following this, the surface shall be moistened, scarified to a depth of 6 inches,
and rolled or otherwise mechanically compacted. Embankment fill material shall be placed and
spread evenly in approximately horizontal layers. Each layer shall be moistened or aerated, as
necessary. Unless otherwise approved by the ENGINEER, each layer shall not exceed 6 inches
of compacted thickness. The embankment fill and the scarified layer of underlying ground shall
be compacted to 95 percent of maximum density under structures and paved areas, and 90 percent
of maximum density elsewhere.

When an embankment fill is to be made and compacted against hillsides or fill slopes steeper than
4:1, the slopes of hillsides or fills shall be horizontally benched to key the embankment fill to the
underlying ground. A minimum of 12 inches normal to the slope of the hillside or fill shall be
removed and re-compacted as the embankment fill is brought up in layers. Material thus cut shall
be re-compacted along with the new fill material at the CONTRACTOR's expense. Hillside or
fill slopes 4:1 or flatter shall be prepared in accordance with Paragraph A, above.

Where embankment or structure fills are constructed over pipelines, the first 4 feet of fill over the
pipe shall be constructed using light placement and compaction equipment that does not damage

the pipe. Heavy construction equipment shall maintain a minimum distance from the edge of the
trench equal to the depth of the trench until at least 4 feet of fill over the pipe has been completed.

- END OF SECTION -
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SECTION 02540
PRECAST CONCRETE MANHOLES AND VAULTS

PART 1-- GENERAL

11

A

1.2

THE REQUIREMENT

The CONTRACTOR shall provide precast concrete manholes and vaults, complete and in place.
QUALITY ASSURANCE

Inspection: After installation, the CONTRACTOR shall demonstrate that manholes and vaults

have been properly installed, level, with tight joints, at the correct elevations and orientations, and
that the backfilling has been carried out in accordance with Section 02200 - Earthwork.

PART 2-- PRODUCTS

2.1

A.

MANHOLES

The CONTRACTOR shall provide precast manhole sections and conical sections conforming to
ASTM C 478 and the requirements of this Section. Adjusting rings shall be standard items from
the manufacturer of the manhole sections. All sections will be reinforced with welded wire mesh
per ASTM C 478 and will have a minimum wall thickness of five (5) inches.

Axial length of sections shall be selected to provide the correct total height with the fewest
joints.

Conical sections shall be designed to support cast iron frames and covers under an H-20 loading,
unless indicated otherwise.

C. Design Criteria: Manhole walls, transitions, conical sections, and base shall be designed per

ASTM C 478 for the depths indicated and the following:

1.  AASHTO H-20 loading applied to the cover.
2. Unit weight of soil of 120 pcf located above all portions of the manhole.
3. Lateral soil pressure based on saturated soil producing 100 pcf acting on an empty manhole.

4. Internal fluid pressure based on unit weight of 63 pcf with manhole filled from invert to
cover with no balancing external soil pressure.

5. Dead load of manhole sections fully supported by the base and transition.
6.  Additional reinforcing steel in walls to transfer stresses at openings.

7. The minimum clear distance between the edges of any 2 wall penetrations shall be 12-
inches or one-half of the diameter of the smaller penetration, whichever is greater.

G.  Concrete for base and channel formation shall be 3000 psi after 28-days.
H. Barrel section to sewer pipe connections shall be sealed with resilient connectors complying with
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2.2

A.

2.3

ASTM C 923. Mechanical devices shall be stainless steel.

Manhole steps shall be comprised of 1/2-inch grade 60 steel reinforcement rod encased in
polypropylene copolymer plastic. Steps shall have tread width of 14-inches.

FRAMES AND COVERS

Castings: Castings for manhole frames and covers shall be non-rocking and shall conform to the
requirements of ASTM A 48, Class 30. Unless otherwise indicated, cast iron covers and frames
shall be heavy traffic type, 24-inches in diameter, with embossed lettering saying "Sewer" to meet
the requirements of the City or District Frame and cover shall be designed for H-20 traffic
loading.

VAULTS

The CONTRACTOR shall provide precast vaults designed for the indicated applications and of
the sizes indicated.

The minimum structural member thickness for vaults shall be 5-inches. Cement shall be Type V
portland cement as specified in ASTM C 150. The minimum 28-day concrete compressive
strength shall be 4,000 psi. All reinforcing steel shall be embedded in the concrete with a
minimum clear cover as recommended by ACI 318.

Design Loading: Vaults in areas subject to vehicular traffic shall be designed for H-20 traffic
loading. Vaults in other areas shall be designed for a vertical live load of 300 psf. Lateral loads
on vaults in all areas shall be calculated from:

L = 90 h, plus surcharge of 240 psf in areas of vehicular
traffic

Where L = loading in psf
h = depth of fill in feet

Where joints are designed in pre-cast concrete vaults, such joints shall be interlocking to secure
proper alignment between members and prevent migration of soil through the joint. Structural
sections at joints shall be sized sufficiently to reinforce the section against localized distress during
transportation and handling and against excess contact bearing pressures through the joint.

Where openings for access to the vault are required, the full clear space opening indicated shall be
provided, without obstructions from brackets or supports. For large openings where brackets or
supports are designed to protrude into the opening for support of required covers, such brackets or
supports shall be designed to be easily removed and replaced with a minimum of effort and
without cutting or welding.

Covers for access openings shall be provided. Frames for covers shall be fabricated from steel,
galvanized after fabrication, and shall be integrally cast into the vault concrete sections. All covers
shall be tight fitting to prevent the entrance of dirt and debris. Where edge seams are permitted, no
gaps greater than 1/16-inch between edges will be accepted. All covers, except round, heavy-
weight, cast iron manhole covers, shall have securing mechanisms to hold the covers firmly in
place against the effects of repetitious live loads such as pedestrian or vehicle traffic.

Where penetration of the pre-cast concrete vault are required for piping, conduit, or ducts, such
penetrations shall be accommodated through pre-cast openings or thin-wall knock-out sections.

South Durango Sanitation District Precast Concrete Manholes And Vaults
6/17/04 02540-2



All openings for penetrations shall be smooth and free of surface irregularities and without
exposed steel reinforcing. Vaults need not be designed to resist thrust from piping passing through
the vault.

PART -- EXECUTION

3.1

A

GENERAL

Pre-cast concrete sections shall be transported and handled with care in accordance with the
manufacturer’s written recommendations. Where lifting devices are provided in pre-cast
sections, such lifting devices shall be used as intended. Where no lifting devices are provided,
the CONTRACTOR shall follow the manufacturer’s recommendations for lifting procedures to
provide proper support during lifting.

Buried pre-cast concrete vaults shall be assembled and placed in excavations on properly
compacted soil foundations as indicated. Pre-cast concrete vaults shall be set to grade and
oriented to provide the required dimensions and clearances from pipes and other structures.

Prior to backfilling, all cracks and voids in pre-cast concrete vaults shall be filled with non-shrink
grout or polyurethane sealant, or both. Around pipe and conduit penetrations, openings shall be
sealed with polyurethane sealant. With the authorization of the ENGINEER, grout or a closed-
cell flexible insulation may be used as filler material prior to placing a final bed of polyurethane
sealant.

Steps shall be driven into tapered holes formed in the concrete by inserts from the step
manufacturer or 1-inch holes drilled 3-3/4-inches deep into the manhole wall in the field. No
more than 6-1/8 inches of plastic arm, measured on the inside of the step, shall be exposed
outside the concrete.

Steps shall be installed not more than 1/2 inch out of plumb.

- END OF SECTION -
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SECTION 02565
DUCTILE IRON PIPE (AWWA C151, MODIFIED)

PART 1 -- GENERAL

11

A.

THE REQUIREMENT

The CONTRACTOR shall provide ductile iron pipe and all appurtenant work, complete in place.

PART 2 -- PRODUCTS

2.1 GENERAL

A. Mortar-lined and polyethylene-wrapped ductile iron pipe shall conform to ANSI/AWWA C151,
C104, and C105, subject to the following supplemental requirements. The pipe shall be of the
diameter and class indicated, shall be furnished complete with rubber gaskets as indicated in the
Contract Documents, and all specials and fittings shall be provided as required under the Contract
Documents.

B. Handling and Storage: The pipe shall be handled by devices acceptable to the ENGINEER,
designed and constructed to prevent damage to the pipe coating/exterior. The use of equipment
which might injure the pipe coating/exterior will not be permitted. Stockpiled pipe shall be
suitably supported and shall be secured to prevent accidental rolling. All other pipe handling
equipment and methods shall be acceptable to the ENGINEER.

C. Laying Lengths: Maximum pipe laying lengths shall be 20 ft with shorter lengths provided as
required by the Drawings.

D. Finish: The pipe shall have smooth dense interior surfaces and shall be free from fractures,
excessive interior surface crazing and roughness.

2.2 PIPE DESIGN CRITERIA

A. General: Ductile iron pipe shall be designed in accordance with the requirements of
ANSI/AWWA C150 as applicable and as modified in this Section.

B. Pipe Wall Thickness Class. Unless indicated otherwise on the drawings, the pipe thickness shall
be based on Pressure Class 150.

2.3 MATERIALS

A. Ductile Iron Pipe: Pipe materials shall conform to the requirements of ANSI/AWWA C151.

B. Cement: Cement for mortar lining shall conform to the requirements of ANSI/AWWA C104;
provided, that cement for mortar lining shall be Type Il or V. Cement shall not originate from
kilns which burn metal-rich hazardous waste fuel, nor shall a fly ash or pozzolan be used as a
cement replacement.

C. Polyethylene Sleeve: Material for the polyethylene sleeve shall conform to the requirements of
ANSI/AWWA C105.
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2.4 SPECIALS AND FITTINGS

A. Fittings for ductile iron pipe shall conform to the requirements of ANSI/AWWA C153/A21.53 or
ANSI/AWWA C110/A21.10 for diameters 3-inch through 48-inch and shall have a minimum
pressure rating of 250 psi.

2.5 DESIGN OF PIPE

A. General: The pipe shall be ductile iron pipe, mortar-lined and polyethylene-wrapped, with
rubber-gasketed joints as shown.

B. The pipe shall be designed, manufactured, tested, inspected, and marked according to applicable
requirements previously stated and except as hereinafter modified, shall conform to
ANSI/AWWA C151.

C. Pipe and Fitting Dimensions: The pipe and fittings shall be of the diameter shown.

D. Joint Design
1. Mechanical and push-on joints shall conform to ANSI/AWWA C111/A21.11.

2. Flanged joints shall conform to ANSI/AWWA C115/A21.15.
3. Restrained joints shall be “Lok-Ring" Restrained Joint by American Ductile Iron Pipe,
"TR FLEX" Restrained Joint by U.S. Pipe, or equal.

E. For bell-and-spigot ends with rubber gaskets, the clearance between the bells and spigots shall be
such that when combined with the gasket groove configuration and the gasket itself, will provide
watertight joints under all operating conditions when properly installed.

F. Shop-applied interior linings and exterior coatings shall be held back from the ends of the pipe as
shown or as otherwise acceptable to the ENGINEER.

2.6 CEMENT-MORTAR LINING

A. Cement-Mortar Lining for Shop Application: Except as otherwise provided herein, interior
surfaces of all ductile iron pipe, fittings, and specials shall be cleaned and lined in the shop with
cement-mortar lining applied centrifugally in conformity with ANSI/AWWA C104. During the
lining operation and thereafter, the pipe shall be maintained in a round condition by suitable
bracing or strutting. The lining machines shall be of a type that has been used successfully for
similar work. Every precaution shall be taken to prevent damage to the lining. If lining is
damaged or found faulty at delivery site, the damaged or unsatisfactory portions shall be replaced
with lining conforming to these Specifications.

B. The minimum lining thickness shall be as follows:

Nominal Pipe Minimum Lining
Diameter (in) Thickness (in)
3-12 1/8
14-24 3/16

C. Protection of Pipe Lining/Interior: All shop-applied cement mortar lining shall be given a seal
coat of asphaltic material in conformance with ANSI/AWWA C104.
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2.7

B.

EXTERIOR COATING OF PIPE

Exterior Coating of Exposed Piping: The exterior surfaces of pipe which will be exposed to the
atmosphere inside structures or above ground shall be thoroughly cleaned and then given a shop
coat of rust-inhibitive primer conforming to the requirements of Section 09800, "Protective
Coating."

Exterior Coating of Buried Piping: The exterior coating shall be an asphaltic coating
approximately 1 mil thick with 8 mil polyethelene sleeve sealed around the pipe and fittings.

PART 3 -- EXECUTION

3.1

A

INSTALLATION OF PIPE

Handling and Storage: All pipe, fittings, etc., shall be carefully handled and protected against
damage, impact shocks, and free fall. All pipe handling equipment shall be acceptable to the
ENGINEER. Pipe shall not be placed directly on rough ground but shall be supported in a
manner which will protect the pipe against injury whenever stored at the trench site or elsewhere.
No pipe shall be installed where the lining or coating show defects that may be harmful as
determined by the ENGINEER. Such damaged lining or coating shall be repaired, or a new
undamaged pipe shall be furnished and installed.

All pipe damaged prior to Substantial Completion shall be repaired or replaced by the
CONTRACTOR.

The CONTRACTOR shall inspect each pipe and fitting prior to installation to insure that there
are no damaged portions of the pipe.

Before placement of pipe in the trench, each pipe or fitting shall be thoroughly cleaned of any
foreign substance, which may have collected thereon and shall be kept clean at all times
thereafter. For this purpose, the openings of all pipes and fittings in the trench shall be closed
during any interruption to the WORK.

Pipe Laying: The pipe shall be installed in accordance with ANSI/AWWA C600.

Pipe shall be laid directly on the imported bedding material. No blocking will be permitted, and
the bedding shall be such that it forms a continuous, solid bearing for the full length of the pipe.
Excavations shall be made as needed to facilitate removal of handling devices after the pipe is
laid. Bell holes shall be formed at the ends of the pipe to prevent point loading at the bells or
couplings. Excavation shall be made as needed outside the normal trench section at field joints to
permit adequate access to the joints for field connection operations and for application of coating
on field joints.

Each section of pipe 24 inches in diameter and larger shall be laid in the order and position shown
on the laying schedule. In laying pipe, it shall be laid to the set line and grade, within
approximately one inch plus or minus. On grades of zero slope, the intent is to lay to grade.

Where necessary to raise or lower the pipe due to unforeseen obstructions or other causes, the
ENGINEER may change the alignment and/or the grades. Such change shall be made by the
deflection of joints, by the use of bevel adapters, or by the use of additional fittings. However, in
no case shall the deflection in the joint exceed the maximum deflection recommended by the pipe
manufacturer. No joint shall be misfit any amount which will be detrimental to the strength and
water tightness of the finished joint.
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3.2

3.3

3.4

3.5

Except for short runs which may be permitted by the ENGINEER, pipes shall be laid uphill on
grades exceeding 10 percent. Pipe which is laid on a downhill grade shall be blocked and held in
place until sufficient support is furnished by the following pipe to prevent movement. All bends
shall be properly installed as shown.

Cold Weather Protection: No pipe shall be installed upon a foundation into which frost has
penetrated or at any time that there is a danger of the formation of ice or penetration of frost at the
bottom of the excavation. No pipe shall be laid unless it can be established that the trench will be
backfilled before the formation of ice and frost occurs.

Pipe and Specials Protection: The openings of all pipe and specials shall be protected with
suitable bulkheads to prevent unauthorized access by persons, animals, water or any undesirable
substance. At all times, means shall be provided to prevent the pipe from floating.

Pipe Cleanup: As pipe laying progresses, the CONTRACTOR shall keep the pipe interior free
of all debris. The CONTRACTOR shall completely clean the interior of the pipe of all sand, dirt,
mortar splatter and any other debris following completion of pipe laying, pointing of joints and
any necessary interior repairs prior to testing and disinfecting the completed pipeline.

RUBBER GASKETED JOINTS

Rubber Gasketed Joints: Immediately before jointing pipe, the bell end of the pipe shall be
thoroughly cleaned, and a clean rubber gasket lubricated with an approved vegetable-based
lubricant shall be placed in the bell groove. The spigot end of the pipe shall be carefully cleaned
and lubricated with a vegetable-based lubricant. The spigot end of the pipe section shall then be
inserted into the bell of the previously laid joint and telescoped into its proper position. Tilting of
the pipe to insert the spigot into the bell will not be permitted.

POLYETHYLENE SLEEVE UNBONDED COATING

Buried ductile iron pipe shall be polyethylene encased in accordance with the requirements of
ANSI/AWWA C105/A21.5.

INSTALLATION OF PIPE APPURTENANCES

Protection of Appurtenances: Where the joining pipe is tape-coated, buried appurtenances shall
be coated with cold-applied tape in accordance with ANSI/AWWA C209, Type Il. Where pipe is
encased in polyethylene sleeves, buried appurtenances shall also be encased in polyethylene.
Installation of Valves: All valves shall be handled in a manner to prevent any injury or damage
to any part of the valve. All joints shall be thoroughly cleaned and prepared prior to installation.
The CONTRACTOR shall adjust all stem packing and operate each valve prior to installation to
insure proper operation.

All valves shall be installed so that the valve stems are plumb and in the location shown.

FIELD TESTING

Pipes shall be tested in accordance with Section 02622 — “Pipeline and Manhole Testing”.

- END OF SECTION -
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SECTION 02595
4”-15” PVC NON-PRESSURE PIPE (SDR-35)

PART 1 -- GENERAL

11

A.

B.

THE REQUIREMENT

The CONTRACTOR shall provide PVC solid wall non-pressure pipe and appurtenant work,
complete and in place.

This Section covers pipe from 4 to 15 inches diameter nominal size.

PART 2 -- PRODUCTS

2.1

A

2.2

2.3

24

2.5

GENERAL

Pipe shall be continuously and permanently marked with the manufacturer's name, pipe size, and
minimum pipe stiffness in psi.

PIPE

Pipe shall conform to the requirements of ASTM D 3034 - Type PSM Poly Vinyl Chloride Sewer
Pipe and Fittings, SDR 35. Material for PVC pipe shall conform to the requirements of ASTM D
1784 - Rigid Poly Vinyl Chloride Compounds and Chlorinated Poly Vinyl Chloride (CPVC)
Compounds, for cell classification 12454-B or 12454-C as defined therein. The manufacturer
shall test a sample from each batch according to ASTM D 2444 - Test Method for Impact
Resistance of Thermoplastic Pipe and Fittings by Means of a Tup (Falling Weight).

Joints shall conform to ASTM D 3212 - Joints for Drain and Sewer Plastic Pipe Using Flexible
Elastomeric Seals. Elastomeric seals for compression type joints shall conform to the
requirements of ASTM F 477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe or ASTM F
913 - Thermoplastic Elastomeric Seals (Gaskets) for Joining Plastic Pipe.

FITTINGS

All fittings shall conform to the requirements of ASTM D 3034. The ring groove and gasket ring
shall be compatible with PVC pipe ends. The flanged fittings shall be compatible with cast-iron
or ductile iron pipe fittings.

The stiffness of the fittings shall be not less than the stiffness of adjoining pipe.
BEDDING MATERIAL

Unless otherwise indicated, material used for pipe bedding shall conform to Section 02200 -
Earthwork.

FLEXIBLE COUPLINGS

Flexible couplings shall be neoprene, full-circle, clamp-on type conforming to ASTM C 425 -
Compression Joints for Vitrified Clay Pipe and Fittings and provided with two stainless steel
band screw-clamps to secure the coupling tightly to entering and exiting pipes. All screw-clamp
hardware shall be Type 304 or Type 316 stainless steel. Neoprene material shall be suitable for
sewage service.
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PART 3 -- EXECUTION

3.1

3.2

3.3

A

TRENCHING AND BACKFILL

Trench excavation and backfill shall conform to the requirements of Section 02200 - Earthwork
and the Drawings.

LAYING PIPE

Pipe shall be installed in accordance with the requirements of ASTM D 2321 - Standard Practice
for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow
Applications and as indicated. Pipe sections shall be closely jointed to form a smooth flow line.
Immediately before placing each section of pipe in final position for jointings, the bedding for the
pipe shall be checked for firmness and uniformity of slope.

Handling

1. Handling of the PVC pipe shall be done with implements, tools, and facilities as
recommended by the pipe manufacturer to insure that the pipe is not damaged in any manner
during storage, transit, loading, unloading, and installation.

2. Pipe shall be inspected both prior to and after installation in the ditch and all defective
lengths shall be rejected and immediately removed from the working area.

3. Fittings shall be lowered into trench by means of rope, cable, chain, or other means without
damage. Cable, rope, or other devices used for lowering fitting into trench, shall be attached
around exterior of fitting for handling. Under no circumstances shall the cable, rope, or
other device be attached through the fitting interior for handling or shall pipe or fittings be
dropped or dumped into the trench.

Cutting and machining of the pipe shall be accomplished in accordance with the pipe
manufacturer's standard procedures. Pipe shall not be cut with a cold chisel, standard iron pipe
cutter, nor any other method that may fracture the pipe or will produce ragged, uneven edges.

All foreign matter or dirt shall be removed from the interior of the pipe before lowering into
position in the trench. Pipe shall be kept clean during and after laying. All openings in the pipe
line shall be closed with water tight expandable type sewer plugs or PVC test plugs at the end of
each day's operation or whenever the pipe openings are left unattended. The use of burlap, wood,
or other similar temporary plugs will not be permitted.

Adequate protection and maintenance of all underground and surface utility structures, drains,
sewers, and other obstructions encountered in the progress of the WORK shall be the
CONTRACTOR’S responsibility.

Where the grade or alignment of the pipe is obstructed by existing utility structures such as
conduits, ducts, pipes, branch connections to main sewers, or main drains, the obstruction shall
be permanently supported, relocated, removed, or reconstructed by the CONTRACTOR in
cooperation with owners of such utility structures. Unless otherwise indicated, protection of
existing utility structures shall be the CONTRACTOR’S responsibility.

FIELD JOINTING

Each pipe compression type joint shall be joined with a lock-in rubber ring and a ring groove that
is designed to resist displacement during pipe insertion.
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3.4

The ring and the ring seat inside the bell shall be wiped clean before the gasket is inserted. A thin
film of lubricant shall be applied to the exposed surface of the ring and to the outside of the clean
pipe end. Lubricant other than that furnished with the pipe shall not be used. The end of the pipe
shall be then forced into the ring to complete the joint.

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

Fittings shall be carefully connected to pipe, and joint shall be checked to insure a sound and
proper joint.

When pipe laying is not in progress, the open ends of the pipe shall be closed to prevent trench
water from entering pipe. Adequate backfill shall be deposited on pipe to prevent floating of
pipe. Any pipe which has floated shall be removed from the trench, cleaned, and relaid in an
acceptable manner. No pipe shall be laid when, in the opinion of the ENGINEER, the trench
conditions or weather are unsuitable.

TESTING
Field testing of gravity sewer pipe shall conform to the requirements of Section 02622 — “Pipeline

and Manhole Testing.”

- END OF SECTION -
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SECTION 02596
18”-27” PVC NON-PRESSURE PIPE (SDR-35)

PART 1 -- GENERAL

11

A.

B.

THE REQUIREMENT

The CONTRACTOR shall provide PVC solid wall non-pressure pipe and appurtenant work,
complete and in place.

This Section covers pipe from 18 to 27 inches diameter nominal size.

PART 2 -- PRODUCTS

2.1

A

2.2

2.3

24

GENERAL

Pipe shall be continuously and permanently marked with the manufacturer's name, pipe size, PVC
minimum cell classification, pipe stiffness designation, and the designation ASTM F 679.

PIPE

All PVC pipe shall be joined by compression joints unless otherwise shown or specified, and
shall conform to the following requirements:

1. Polyvinyl chloride pipe (PVC) shall conform to the requirements of ASTM F 679, SDR 35.
Material for PVC pipe shall conform to the requirements of ASTM D 1784 for Class 12364-
C or 12454-C as defined therein. Maximum filler content shall be 10 percent.

2. Rubber gaskets for compression type joints for PVC pipe and fittings shall conform to the
requirements of ASTM F 477.

FITTINGS

All fittings for PVC pipe shall conform to the requirements of ASTM F 679. The ring groove and
gasket ring shall be compatible with PVC pipe ends.

The minimum wall thickness of the fittings shall be not less than the minimum wall thickness of
the equivalent size of pipe.

BEDDING MATERIAL

Unless otherwise specified or shown, all material used for pipe bedding shall conform to the
requirements for "Embedment Materials" as specified in ASTM D 2321.

PART 3 -- EXECUTION

3.1 GENERAL
A. All laying, jointing, testing for defects and for leakage shall be performed in the presence of the
ENGINEER, and shall be subject to his approval before acceptance. All material found during
the progress to have defects will be rejected and the CONTRACTOR shall promptly remove such
defective materials from the site of the work.
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3.2

3.3

Installation shall conform to the requirements of ASTM D 2321 and to the supplementary
requirements or modifications specified herein. Wherever the provisions of this Section and the
requirements of ASTM D 2321 are in conflict, the more stringent provision shall apply.

The internal diameter of the pipe barrel shall not be reduced by more than 3 percent of its base
diameter when measured after backfilling and compacting but prior to final paving. If this
amount of allowable pipe deflection is exceeded, the CONTRACTOR shall uncover the pipe and
shall improve the quality of the pipe zone backfill material and/or compaction to the extent that
the allowable pipe deflection is not exceeded. Excessive deflection shall be checked for by
pulling a mandrel through the pipe, or by other methods acceptable to the ENGINEER.

TRENCHING AND BACKFILL

Trench excavation and backfill shall conform to the requirements of Section 02200 - Earthwork,
and as specified herein.

The minimum depth of cover over the top of the pipe shall be 48-inches unless otherwise shown.
LAYING PIPE

The pipe shall be installed in accordance with the requirements of ASTM D 2321 and as specified
herein and shown and the sections shall be closely jointed to form a smooth flow line.
Immediately before placing each section of pipe in final position for jointing, the bedding for the
pipe shall be checked for firmness and uniformity of surface.

Proper implements, tools, and facilities as recommended by the pipe manufacturer's standard
printed installation instructions shall be provided and used by the CONTRACTOR for safe and
efficient execution of the work. All pipe, fittings, valves, and accessories shall be carefully
lowered into the trench by means of derrick, ropes, or other suitable equipment in such a manner
as to prevent damage to pipe and fittings. Under no circumstances shall pipe or accessories be
dropped or dumped into the trench.

Cutting and machining of the pipe shall be accomplished in accordance with the pipe
manufacturer's standard procedures for this operation. Pipe shall not be cut with a cold chisel,
standard iron pipe cutter, nor any other method that may fracture the pipe or will produce ragged,
uneven edges.

The pipe and accessories shall be inspected for defects prior to lowering into the trench. Any
defective, damaged or unsound pipe shall be repaired or replaced. All foreign matter or dirt shall
be removed from the interior of the pipe before lowering into position in the trench. Pipe shall be
kept clean during and after laying. All openings in the pipe line shall be closed with water tight
expandable type sewer plugs or PVC test plugs at the end of each day's operation or whenever the
pipe openings are left unattended. The use of burlap, wood, or other similar temporary plugs will
not be permitted.

Adequate protection and maintenance of all underground and surface utility structures, drains,
sewers, and other obstructions encountered in the progress of the work shall be furnished by the
CONTRACTOR at its own expense.

Where the grade or alignment of the pipe is obstructed by existing utility structures such as
conduits, ducts, pipes, branch connections to main sewers, or main drains, the obstruction shall
be permanently supported, relocated, removed, or reconstructed by the CONTRACTOR in
cooperation with owners of such utility structures. Unless otherwise indicated, this work shall be
performed at the CONTRACTOR'S expense.
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3.4

HANDLING

A. Handling of the PVC pipe shall be done with care to insure that the pipe is not damaged in any
manner during storage, transit, loading, unloading, and installation.

B. Pipe shall be inspected both prior to and after installation in the ditch and all defective lengths
shall be rejected and immediately removed from the working area.

35 FIELD JOINTING

A. Each pipe compression type joint shall be joined with a lock-in rubber ring and a ring groove that
is designed to resist displacement during pipe insertion.

B. The ring and the ring seat inside the bell shall be wiped clean before the gasket is inserted. At
this time a thin film of lubricant shall be applied to the exposed surface of the ring and to the
outside of the clean pipe end. Lubricant other than that furnished with the pipe shall not be used.
The end of the pipe shall be then forced into the ring to complete the joint.

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

D. When pipe laying is not in progress, the open ends of the pipe shall be closed to prevent trench
water from entering pipe. Adequate backfill shall be deposited on pipe to prevent floating of
pipe. Any pipe which has floated shall be removed from the trench, cleaned, and relaid in an
acceptable manner. No pipe shall be laid when, in the opinion of the ENGINEER, the trench
conditions or weather are unsuitable for such work.

3.6 INSTALLATION OF BENDS, TEES, AND REDUCERS

A. Fittings shall be installed utilizing standard installation procedures. Fittings shall be lowered into
trench by means of rope, cable, chain, or other acceptable means without damage to the fittings.
Cable, rope, or other devices used for lowering fitting into trench, shall be attached around
exterior of fitting for handling. Under no circumstances shall the cable, rope or other device be
attached through the fitting's interior for handling. Fittings shall be carefully connected to pipe or
other facility, and joint shall be checked to insure a sound and proper joint.

3.7 ANCHOR BLOCKS
A. Anchor blocks shall be installed in accordance with the details shown.
3.8 TESTING

A. Field testing of gravity sewer pipe shall conform to the requirements of Section 02622 — “Pipeline

and Manhole Testing.”
- END OF SECTION -
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SECTION 02597
4”-12” PVC PRESSURE PIPE (AWWA C900, MODIFIED)

PART 1 -- GENERAL

11

THE REQUIREMENT
A. The CONTRACTOR shall provide polyvinyl chloride (PVC) pressure pipe, complete in place.

B. This Section covers pipe from 4 to 12 inches in diameter.

PART 2 -- PRODUCTS

2.1

2.2

2.3

24

GENERAL

A. PVC pressure pipe (4-inch through 12-inch) shall conform to the applicable requirements of

ANSI/AWWA C900 subject to additional requirements herein.

PIPE DESIGN CRITERIA

A. General: PVC pressure pipe shall be designed in accordance with the requirements of Appendix

A of ANSI/AWWA C900, as applicable, and the supplemental requirements in this Section.
B. Pipe Thickness Class: Pipe shall be a minimum of Class 150.

PIPE

A. The pipe shall be of the diameter and pressure class specified or shown, shall be furnished
complete with rubber gaskets, and all specials and fittings shall be provided as required in the
Contract Documents. The dimensions and pressure classes for Dimension Ratios for large PVC
pressure pipe with Cast-lron Pipe Equivalent O.D.'s shall conform to the requirements of AWWA

C900.

B. Joints: Joints for the buried PVC pipe shall be either an integral bell manufactured on the pipe or
a separate coupling both employing a rubber ring joint. The bell and coupling shall be the same
thickness as of the pipe barrel, or greater thickness. The sealing ring groove in the coupling shall
be of the same design as the groove in cast iron fittings and valves available from local water
works supply distributors. Where indicated, restrained joint pipe shall be ductile iron pipe. No

restrained joint PVC pipe will be allowed.

C. Joint Deflection: Deflection at the joint shall not exceed 80% of the maximum deflection
recommended by the manufacturer. No deflection of the joint shall be allowed for joints which

are over-belled or not belled to the stop mark.

FITTINGS

A. Fittings shall be ductile iron and shall conform to the requirements of AWWA C110, Class 250.

PVC pipe fittings shall be mechanical joint.

B. Each fitting shall be clearly labeled to identify its size and pressure class.
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PART 3 -- EXECUTION

3.1

3.2

3.3

3.4

A

GENERAL

Laying, jointing, testing for defects and for leakage shall be performed in the presence of the
ENGINEER, and shall be subject to approval before acceptance. Material found to have defects
will be rejected and the CONTRACTOR shall promptly remove such defective materials from the
Site.

Installation shall conform to the requirements of AWWA M23, instructions furnished by the pipe
manufacturer, and to the supplementary requirements herein. Wherever the provisions of this
Section and the aforementioned requirements are in conflict, the more stringent provision shall

apply.
HANDLING AND STORAGE

Handling: Pipe, fittings and accessories shall be carefully inspected before and after installation
and those found defective shall be rejected. Pipe and fittings shall be free from fins and burrs.
Before being placed in position, pipe, fittings, and accessories shall be cleaned, and shall be
maintained in a clean condition. Proper facilities shall be provided for lowering sections of pipe
into trenches. Under no circumstances shall pipe, fittings or any other material be dropped or
dumped into trenches.

Storage: Pipe should be stored, if possible, at the Site in unit packages provided by the
manufacturer. Caution should be exercised to avoid compression damage or deformation to bell
ends of the pipe. Pipe should be stored in such a way as to prevent sagging or bending and be
protected from exposure to direct sunlight by covering with an opagque material while permitting
adequate air circulation above and around the pipe. Gaskets should be stored in a cool, dark place
out of the direct rays of the sun, preferably in original cartons.

TRENCHING AND BACKFILL
Trench excavation and backfill shall conform to the requirements of Section 02200 - Earthwork.
INSTALLATION

Bell-and-spigot pipe shall be laid with the bell end pointing in the direction of laying. Pipe shall
be graded in straight lines, taking care to avoid the formation of any dips or low points. Pipe
shall not be laid when the conditions of trench or weather are unsuitable. At the end of each days
work, open ends of pipe shall be closed temporarily with wood blocks or bulkheads.

Pipe shall be supported at its proper elevation and grade, care being taken to secure firm and
uniform support. Wood support blocking will not be permitted. The full length of each section
of pipe and fittings shall rest solidly on the pipe bed, with recessed excavation to accommodate
bells, joints, and couplings. Anchors and supports shall be provided where indicated and where
necessary for fastening work into place. Fittings shall be independently supported.

Short lengths of pipe shall be used in and out of each rigid joint or rigid structure. Piping that
does not allow sufficient space for proper installation of jointing material shall be replaced by one
of proper dimensions. Blocking or wedging between bells and spigots will not be permitted.

Joints shall be installed according to manufacturer's recommendations. Trenches shall be kept
free of water until joints have been properly made. The maximum combined deflection at any
coupling shall not exceed 80% of the manufacturer's recommendations.
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3.5

3.6

3.7

Pipe shall be cut by means of saws, power driven abrasive wheels, or pipe cutters, which will
produce a square cut. No wedge-type roller cutters will be permitted. After cutting, the end of
the pipe shall be beveled using a beveling tool, portable type sander, or abrasive disc.

INSTALLATION OF COPPER WIRE

Polyvinyl chloride pipelines shall be provided with No. 12 A.W.G. bare copper wire laid along
the top of the pipe and held in place with ties, tape or hitches of the same kind of wire spaced not
more than 10 feet apart.

SERVICE CONNECTIONS

Service Connections: Direct tapping will not be permitted. Double strap bronze service clamps
shall be used for all service connections. Service clamps 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. An internal shell cutter shall be used to drill through the corporation stop to minimize PVC
shavings, retain the coupon, and reduce stress. Single fluted shell cutters or twist drills are not
acceptable. Lubricate the cutting and tapping edges of the tool with cutting lubricant. Make the
cuts slowly and use the follower very lightly - do not force cutter through pipe wall. Shell cutter
shall have sufficient throat depth to handle the heavy wall PVC pipe. Maximum outlet size
permitted with service clamps or saddle is 2 inches.

Tapping sleeves and valves shall be used for all outlet sizes greater than 2 inches in diameter.
Tapping sleeves shall be assembled and installed in accordance with the manufacturer's
recommendations.

FIELD TESTING AND DISINFECTION

Field testing shall conform to the requirements of Section 02622 — “Pipeline and Manhole
Testing.”

- END OF SECTION -
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SECTION 02622
PIPELINE AND MANHOLE TESTING

PART 1 -- GENERAL

11

A.

B.

THE REQUIREMENT

The CONTRACTOR shall perform flushing and testing off all pipelines and manholes as
specified herein.

The CONTRACTOR shall provide the ENGINEER with minimum 48-hour notice for all testing.

PART 2 -- PRODUCTS

2.1

A

MATERIALS REQUIREMENTS

Temporary valves, plugs, bulkheads, and other air pressure testing and water control equipment
and materials shall be provided by the CONTRACTOR subject to the ENGINEER's review. No
materials shall be used which would be injurious to pipeline structure and future function. Air
test gages shall be laboratory-calibrated test gages and shall be recalibrated by a certified
laboratory at the CONTRACTOR's expense prior to the leakage test, if required by the
ENGINEER.

PART 3 -- EXECUTION

3.1

A

B.

3.2

GENERAL
Unless otherwise indicated, air and water for testing will be furnished by the CONTRACTOR.

Release of water from pipelines, after testing has been completed, shall be performed as approved
by the ENGINEER.

All testing operations shall be performed in the presence of the ENGINEER.
GRAVITY PIPE TESTING

General: All gravity sanitary sewer pipes and service laterals shall be tested for exfiltration
using the Air Pressure Test, and for deflection using the Lamp Test and the Mandrel Test. One
CCTV inspection, at the CONTRACTOR’s expense, will also be required. All pipes shall be
backfilled prior to testing. All leakage and deflection tests shall be completed and approved prior
to placing of permanent resurfacing. When leakage or deflection exceeds the amount allowed by
the Specifications, the CONTRACTOR at its expense shall locate the leaks and make the
necessary repairs or replacements in accordance with the Specifications to reduce the leakage or
infiltration to the specified limits. Any individually detectable leaks shall be repaired, regardless
of the results of the tests.

Testing of all gravity flow pipes other than sanitary sewers, such as storm sewers and culverts,
shall consist of a physical inspection and lamp test by the Engineer.

Air Pressure Test: The CONTRACTOR shall furnish all materials, equipment and labor for
making an air test. Air testing equipment shall be approved by the ENGINEER.
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3.3

Each section of sewer shall be tested between successive manholes by plugging and bracing all
openings in the main sewer line and the upper ends of all house connection sewers. Prior to any air
pressure testing, all pipe plugs shall be checked with a soap solution to detect any air leakage. If
any leaks are found, the air pressure shall be released, the leaks eliminated, and the test procedure
started over again.

The final leakage test of the sewer main line and branching house connection sewers, shall be
conducted in the presence of the ENGINEER and shall be performed in accordance with the
procedures defined in ANSI/ASTM C 828.

All piping will be air tested to 10-psi and will not have a loss of more than 3-psi of air in a 5-minute
period.

Lamp Test: After backfilling is complete, the CONTRACTOR shall clean each section of
piping and check for excessive deflection by flashing a light through the installed pipe between
manholes to check for true alignment, obstructions, or crushed or broken pipe. The observed
light will be a minimum of % of a complete circle of light in the ENGINEER’s opinion for the
reach to be acceptable. Pipe reaches that do not meet this criteria will be removed and replaced at
the CONTRACTOR’s expense.

Mandrel Test: All flexible and semi-rigid main line pipe shall be tested for deflection, joint
displacement, or other obstruction by passing a rigid mandrel through the pipe by hand, not less
than 30 days after completion of the trench backfill, but prior to permanent resurfacing. The
mandrel shall be a full circle, solid cylinder, or a rigid, non-adjustable, odd-numbered leg (9 leg
minimum) steel cylinder, approved by the ENGINEER as to design and manufacture. The
circular cross section of the mandrel shall have a diameter of at least 95 percent of the specified
average inside pipe diameter of the pipe and the minimum length of the circular portion of the
mandrel shall be equal to the nominal diameter of the pipe. Obstructions encountered by the
mandrel shall be corrected by the CONTRACTOR.

CCTV Inspection: The interior of all piping shall be inspected by Closed Circuit Television
(CCTV) at the end of the warranty period, at the expense of the CONTRACTOR. The Contractor
will bear all costs incurred in correcting deficiencies found during the CCTV inspection,
including the cost of additional CCTV inspection required to verify correction of noted
deficiencies.

PRESSURE PIPE TESTING

All pipelines that will operate under pressure shall be tested for pressure and leakage in
accordance with these specifications.

The Contractor shall furnish all labor, equipment, tools, water and other incidental items required
to conduct the tests. Test results will not be considered valid without the presence of the
Engineer or his representative throughout the test.

Prior to hydrostatic testing, pipelines shall be flushed or blown out as appropriate. The
CONTRACTOR shall test all pipelines either in sections or as a unit. No section of the pipeline
shall be tested until all field-placed concrete or mortar has attained an age of 48-hours and the
pipeline backfilled adequately to prevent any movement or lifting of the pipe. Pavement or other
permanent surfaces shall not be placed until all pressure and leakage tests are satisfactorily
completed.

The test shall be made by closing valves when available, or by placing temporary bulkheads in
the pipe and filling the line slowly with water. The CONTRACTOR shall be responsible for
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3.4

ascertaining that all test bulkheads are suitably restrained to resist the thrust of the test pressure
without damage to, or movement of, the adjacent pipe. Any unharnessed sleeve-type couplings,
expansion joints, or other sliding joints shall be restrained or suitably anchored prior to the test, to
avoid movement and damage to piping and equipment. The CONTRACTOR shall provide
sufficient temporary air tappings in the pipelines to allow for evacuation of all entrapped air in
each pipe segment to be tested. After completion of the tests, such taps shall be permanently
plugged. Care shall be taken to see that all air vents are open during filling.

The pipeline shall be filled at a rate which will not cause any surges or exceed the rate at which
the air can be released through the air valves at a reasonable velocity and all the air within the
pipeline shall be properly purged. After the pipeline or section thereof has been filled, it shall be
allowed to stand under a slight pressure for at least 24 hours to allow the concrete or mortar
lining, as applicable, to absorb what water it will and to allow the escape of air from any air
pockets. During this period, bulkheads, valves, and connections shall be examined for leaks. If
leaks are found, corrective measures satisfactory to the ENGINEER shall be taken.

Pressure Test Procedure: The hydrostatic test shall consist of holding the test pressure on the
pipeline for the specified time period. The pressure and leakage tests may be performed
simultaneously or separately. The total time for the combined pressure and leakage tests shall be
a minimum of two (2) hours for each section of pipeline. If separate tests are made, the pressure
test shall be made first. The duration of the pressure test shall be a minimum of two (2) hours and
the duration of the leakage test shall be a minimum of four (4) hours. Unless otherwise indicated,
the test pressure for all pipes shall be 150-percent of the operating pressure at the lowest elevation
of the test section, or the class designation of the pipe plus fifty (50) psi, whichever is less, except
that the minimum test pressure for water distribution lines shall be one hundred fifty (150) psi.
All visible leaks shall be repaired in a manner acceptable to the ENGINEER.

Leakage Test Procedure: The pressure of the leakage test may be reduced to one hundred and
fifty percent (150%) of the maximum working pressure that will occur on that portion of the line.

The specified test pressure shall be applied by means of a pump connected to the pipe in a manner
satisfactory to the Engineer. The maximum allowable leakage for pressure pipelines shall be
according to the following formula:

L =S x D x P¥2/ 133,200

where:

L = leakage (gallons per hour)

S = length (feet), the lesser of the actual length being tested or the maximum length for
determining leakage. Maximum length for determining leakage is 2000 feet.

D = pipe diameter (inches)

P = test pressure (psi)

Pipelines that fail to pass the prescribed leakage test will be considered defective WORK, and the
CONTRACTOR shall determine the cause of the leakage, shall take corrective measures
necessary to repair the leaks, and shall retest the pipelines.

MANHOLE TESTING

At the ENGINEER’S discretion, all sewer manholes shall be hydrostatically tested for leakage
after installation, but prior to being backfilled. Prior to hydrostatic testing, all manholes shall be
visually inspected for leaks. All leaks or cracks shall be repaired by the CONTRACTOR, prior to
hydrostatic testing, to the satisfaction of the ENGINEER. All pipes entering the manhole shall be
sealed at a point outside the manhole walls so as to include testing of the pipe/manhole joints.
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The manhole shall be filled with water to a level 2 inches below the top of the frame. Safety lines
shall be secured to all plugs utilized. After a period of at least one hour to allow the water level to
stabilize, the manhole shall be refilled and the water level shall be checked. The water level shall
again be checked after a period of 4 hours. If the water level is reduced by more than 1/4-inch,
the leakage shall be considered excessive, and the CONTRACTOR shall be required to make all
necessary repairs and retest the manhole. The exterior of the manhole shall be inspected during
this period for visible evidence of leakage. Visible moisture, sweating, or beads of water on the
exterior of the manhole shall not be considered leakage, but any water running across the surface
will be considered leakage and shall be repaired to the satisfaction of the ENGINEER regardless
of the volume of water lost.

- END OF SECTION —
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SECTION 15200
VALVES, GENERAL

PART 1 -- GENERAL

11

A.

THE REQUIREMENT

The CONTRACTOR shall provide all valves, actuators, and appurtenances, complete and
operable.

The provisions of this Section shall apply to all valves and valve actuators except where
otherwise indicated. Valves and actuators in particular locations may require a combination of
units, sensors, limit switches, and controls.

Where a valve is to be supported by means other than the piping to which it is attached, the
CONTRACTOR shall obtain from the valve manufacturer a design for support and foundation.
The design, including drawings and calculations sealed by an engineer, shall be submitted with
the Shop Drawings. When the design is approved, the support shall be provided.

Unit Responsibility: A single manufacturer shall be made responsible for coordination of
design, assembly, testing, and furnishing of each valve; however, the CONTRACTOR shall be
responsible to the OWNER for compliance with the requirements of each valve section. Unless
indicated otherwise, the responsible manufacturer shall be the manufacturer of the valve.

Single Manufacturer: Where two or more valves of the same type and size are required, the
valves shall be furnished by the same manufacturer.

PART 2 -- PRODUCTS

2.1

A

PRODUCTS

General: Valves shall be new and of current manufacture. Shut-off valves 6-inches and larger
shall have actuators with position indicators. Buried valves shall be provided with valve boxes
and covers containing position indicators and valve extensions. Manual shut-off valves mounted
higher than 7-feet above working level shall be provided with chain actuators.

Valve Actuators: Unless otherwise indicated, valves shall be furnished with manual actuators.

Protective Coating: The exterior surfaces of all valves and the wet interior surfaces of ferrous
valves of sizes 4 inches and larger shall be coated per manufacturer recommendations. The valve
Manufacturer shall certify in writing that the required coating has been applied and tested in the
manufacturing plant prior to shipment, in accordance with these Specifications. Flange faces of
valves shall not be epoxy coated.

Valve Testing: As a minimum, unless otherwise indicated or recommended by the reference
Standards, valves 3 inches in diameter and smaller shall be tested in accordance with
manufacturer's standard and 4 inches in diameter and larger shall be factory tested as follows:

1. Hydrostatic Testing: Valve bodies shall be subjected to internal hydrostatic pressure
equivalent to twice the water rated pressure of the valve. Metallic valves rating pressures
shall be at 100 degrees F and plastic valves shall be 73 degrees, or at higher temperature
according to type of material. During the hydrostatic test, there shall be no leakage through
the valve body, end joints, or shaft seals, nor shall any part of the valve be permanently
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deformed. The duration shall be sufficient time to allow visual examination for leakage.
Test duration shall be at least 10 minutes.

Seat Testing: Valves shall be tested for leaks in the closed position with the pressure
differential across the seat equal to the water rated pressure of the valve. The duration of test
shall be sufficient time to allow visual examination for leakage. Test duration shall be at
least 10 minutes. Leakage past the closed valve shall not exceed 1 fluid ounce per hour per
inch diameter for metal seated valves and drop-tight for resilient seated valves.

Performance Testing: All valves shall be shop operated from fully closed to fully open
position and reverse under no-flow conditions in order to demonstrate the valve assembly
operates properly.

E. Certification: Prior to shipment, the CONTRACTOR shall submit for valves over 12 inches in
size, certified, notarized copies of the hydrostatic factory tests, showing compliance with the
applicable standards of AWWA, ANSI, or ASTM.

F. Valve Marking: Valve bodies shall be permanently marked in accordance with MSS SP25 -
Standard Marking Systems for Valves, Fittings, Flanges, and Unions.

2.2 MATERIALS

A. General: Materials shall be suitable for the intended application. Materials not indicated shall
be high-grade standard commercial quality, free from defects and imperfections that might affect
the serviceability of the product for the purpose for which it is intended. Unless otherwise
indicated, valve and actuator bodies shall conform to the following requirements:

1. Cast Iron: Close-grained gray cast iron, conforming to ASTM A 48 - Gray Iron Castings,
Class 30, or to ASTM A 126 - Gray Iron Castings for Valves, Flanges, and Pipe Fittings.

2. Ductile Iron: ASTM A 536 - Ductile Iron Castings, or to ASTM A 395 - Ferritic Ductile
Iron Pressure-Retaining Castings for Use at Elevated Temperatures.

3. Steel: ASTM A 216 - Steel Castings, Carbon Suitable for Fusion Welding for High-
Temperature Service, or to ASTM A 515 - Pressure Vessel Plates, Carbon Steel, for
Intermediate- and Higher-Temperature Service.

4. Bronze: ASTM B 62 - Composition Bronze or Ounce Metal Castings, and valve stems not
subject to dezincification shall conform to ASTM B 584 - Copper Alloy Sand Castings for
General Applications.

5. Stainless Steel: Stainless steel valve and operator bodies and trim shall conform to ASTM
A 351 - Steel Castings, Austenitic, for High-Temperature Service, Grade CF8M, or shall be
Type 316 stainless steel.

6. PVC: Poly Vinyl Chloride materials for valve body, flanges, and cover shall conform to Cell
Classification 12454.

7. CPVC: Chlorinated Poly Vinyl Chloride materials for valve body, flanges, and cover shall
conform to Cell Classification 23447.

8. NSF Standard 14: All materials shall be listed for use in contact with potable water.
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2.3

24

2.5

2.6

VALVE CONSTRUCTION

Bodies: Valve bodies shall be cast, molded (in the case of plastic valves), forged, or welded of
the materials indicated, with smooth interior passages. Wall thicknesses shall be uniform in
agreement with the applicable standards for each type of valve, without casting defects, pinholes,
or other defects that could weaken the body. Welds on welded bodies shall be done by certified
welders and shall be ground smooth. Valve ends shall be as indicated, and be rated for the
maximum temperature and pressure to which the valve will be subjected.

Bonnets: Valve bonnets shall be clamped, screwed, or flanged to the body and shall be of the
same material, temperature, and pressure rating as the body. The bonnets shall have provision for
the stem seal with the necessary glands, packing nuts, or yokes.

Stems: Valve stems shall be of the materials indicated, or, if not indicated, of the best
commercial material for the specific service, with adjustable stem packing, O-rings, chevron V-
type packing, or other suitable seal. Where subject to dezincification, bronze valve stems shall
conform to ASTM B 62, containing not more than 5 percent of zinc or more than 2 percent of
aluminum, with a minimum tensile strength of 30,000 psi, a minimum vyield strength of 14,000
psi, and an elongation of at least 10 percent in 2 inches. Where dezincification is not a problem,
bronze conforming to ASTM B 584 may be used, except that zinc content shall not exceed 16
percent.

Stem Guides: Stem guides shall be provided, spaced 10-feet on centers unless the manufacturer
can demonstrate by calculation that a different spacing is acceptable. Submerged stem guides
shall be 304 stainless steel.

Internal Parts: Internal parts and valve trim shall be as indicated for each individual valve.
Where not indicated, valve trim shall be of Type 316 stainless steel or other best suited material.

Nuts and Bolts: Nuts and bolts on valve flanges and supports shall be per manufacturer’s
recommendations.

VALVE ACCESSORIES
Valves shall be furnished complete with the accessories required to provide a functional system.
SPARE PARTS

The CONTRACTOR shall furnish the required spare parts suitably packaged and labeled with the
valve name, location, and identification number. The CONTRACTOR shall also furnish the
name, address, and telephone number of the nearest distributor for the spare parts of each valve.
Spare parts are intended for use by the OWNER, after expiration of the correction of defects
period.

MANUFACTURERS

Manufacturer's Qualifications: Valve manufacturers shall have a successful record of not less
than 5 years in the manufacture of the valves indicated.
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PART 3 -- EXECUTION

31 VALVE INSTALLATION

A. General: Valves, actuating units, stem extensions, valve boxes, and accessories shall be installed
in accordance with the Manufacturer's written instructions and as indicated. Valves shall be
firmly supported to avoid undue stresses on the pipe.

B. Access: Valves shall be installed with easy access for actuation, removal, and maintenance and
to avoid interference between valve actuators and structural members, handrails, or other
equipment.

C. Valve Accessories: Where combinations of valves, sensors, switches, and controls are indicated,
the CONTRACTOR shall properly assemble and install such items so that systems are
compatible and operating properly. The relationship between interrelated items shall be clearly
noted on Shop Drawing submittals.

- END OF SECTION -
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SECTION 15203
CHECK VALVES

PART 1 -- GENERAL

11

A.

B.

THE REQUIREMENT
The CONTRACTOR shall provide check valves and appurtenances, complete and operable.

The requirements of Section 15200 - Valves, General apply to this Section.

PART 2 -- PRODUCTS

2.1 SWING CHECK VALVES (3-INCH AND LARGER)

A. General: Swing check valves for water, sewage, sludge, and general service shall be of the
outside lever and spring or weight type, in accordance with ANSI/AWWA C 508 - Swing-Check
Valves for Waterworks Service, 2 in. through 24 in. NPS, unless otherwise indicated, with full-
opening passages, designed for a water-working pressure of 150 psi. They shall have a flanged
cover piece to provide access to the disc.

B. Body: The valve body and cover shall be of cast iron conforming to ASTM A 126 - Gray Iron
Castings for Valves, Flanges, and Pipe Fittings, with flanged ends conforming to ANSI/ASME B
16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800, or mechanical
joint ends, as indicated.

C. Disc: The valve disc shall be of cast iron, ductile iron, or bronze conforming to ASTM B 62 -
Composition Bronze or Ounce Metal Castings.

D. Seat and Rings: The valve seat and rings shall be of bronze to conforming ASTM B 62 or B 148
- Aluminum-Bronze Castings, or of Buna-N.

E. Hinge Pin: The hinge pin shall be of bronze or stainless steel.

F. Manufacturers, or Equal
1. American Flow Control (Darling)

2.  APCO (Valve and Primer Corp.)
3.  Kennedy Valve
4.  Mueller Company (Grinnell Corporation)
5. Stockham Valves and Fittings
2.2 SWING CHECK VALVES (2-1/2-INCH AND SMALLER)

A. General: Swing check valves for steam, water, oil, or gas in sizes 2-1/2-inch and smaller shall be
suitable for a steam pressure of 150 psi and a cold water pressure of 300 psi. They shall have
screwed ends, unless otherwise indicated, and screwed caps.
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B. Body: The valve body and cap shall be of bronze conforming to ASTM B 61 - Steam or Valve
Bronze Castings, or ASTM B 62 with threaded ends conforming to ANSI/ASME B1.20.1 - Pipe
Threads, General Purpose (inch).

C. Disc: Valves for steam service shall have bronze or brass discs conforming to ASTM B 16 -
Free-Cutting Brass Rod, Bar, and Shapes for Use in Screw Machines, and for cold water, oil, and
gas service replaceable composition discs.

D. Hinge Pin: The hinge pins shall be of bronze or stainless steel.

E. Manufacturers, or Equal
1. Crane Company
2. Milwaukee Valve Company
3. Stockham Valves and Fittings
4. Wm. Powell Company

2.3 DOUBLE-LEAF CHECK VALVES

A. General: Double-leaf check valves for air and gas service and where indicated, shall be of the
wafer-type designed to fit between ANSI B16.1 flanges for 125-1b rating. The check valve leaves
shall be spring-loaded. Flow from one direction shall cause the valve to open, and upon valve
shutoff, the spring shall shut the valve leaves before reverse flow starts, acting at a point of zero
velocity, for non-slam closure. The spring-tension of each valve shall be designed for the
individual operating condition.

B. Body: The valve body shall be of cast iron conforming to ASTM A 126 with integrally-cast seat,
rated for minimum 150-Ib working pressure at up to 250 degrees F.

C. Leaves: The leaves shall be of bronze, aluminum bronze, or ductile iron, revolving on stainless
steel or monel hinge pins with retainers.

D. Seat: The valves shall have resilient seats for bubble-tight shut-off, suitable for temperatures up
to 250 degrees F without sticking. The seats shall be Buna-N, Viton, or other suitable material
for the intended purpose. The seat rings shall be firmly attached a shoulder cast in the body or to
the disc by compression-molding or similar acceptable method.

E. Springs: The springs shall be of Type 316 stainless steel or Inconel, as best suited for the service
condition.

F. Manufacturers, or Equal
1. APCO (Valve and Primer Corporation)

2.  VAL-MATIC (Valve and Manufacturing Corporation)
24 PLASTIC BALL CHECK VALVES

A. General: Plastic ball check valves for corrosive fluids, in sizes up to 4-inch, shall be used for
vertical up-flow conditions only, unless the valves are provided with spring actions.
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B. Construction: The valve bodies and balls shall be of polyvinyl chloride (PVC), chlorinated
polyvinyl chloride (CPVC), polyvinylidene fluoride (PVDF), or polypropylene (PP) construction,
as best suited for each individual service condition. They shall have unions with socket
connections, or flanged ends conforming to ANSI/ASME B16.5 - Pipe Flanges and Flanged
Fittings, class 150. Seals shall have Viton O-rings, and valve design shall minimize possibility of
the balls sticking or chattering. The valves shall be suitable for a maximum working non-shock
pressure of 150 psi at 73 degrees F.

C. Manufacturers, or Equal
1. ASAHI-AMERICA
2. George Fischer, Inc.

3. NIBCO Inc. (Chemtrol Division)

4. Spears Mfg. Co. (PVC, CPVC, AND PP only)

PART 3 -- EXECUTION
3.1 INSTALLATION

A. Check valves shall be installed in accordance with provisions of Section 15200 - Valves, General.

- END OF SECTION —
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SECTION 15206
GATE VALVES

PART 1 -- GENERAL
1.1 THE REQUIREMENT
A. The CONTRACTOR shall provide gate valves and appurtenances, complete and operable.

B. The requirements of Section 15200 - Valves, General apply to this Section.

PART 2 -- PRODUCTS
2.1 GENERAL

A. Buried valves shall be of the inside screw, non-rising stem type. Unless otherwise indicated,
valves shall be furnished with manual actuators. The valve actuators shall be counter-clockwise
opening stems.

2.2 METAL-SEATED GATE VALVES (3-INCH AND LARGER)

A. Construction: Metal-seated gate valves for water and sewage service shall conform to
ANSI/AWWA C 500 - Metal-Seated Gate Valves for Water Supply Service. The valve bodies
shall be of cast iron conforming to ASTM A 126 - Gray Iron Castings for Valves, Flanges, and
Pipe Fittings, or ductile iron conforming either to ASTM A 395 - Ferritic Ductile Iron Pressure-
Retaining Castings for Use at Elevated Temperatures, or to ASTM A 536 - Ductile Iron Castings,
with flanged, bell and spigot, or mechanical joint-ends as indicated. Body and bonnett wall
thickness shall be equal to or greater than the minimum wall thickness as listed in Table 2 of
ANSI/AWWA C500. The design working water pressure shall be 200 psig for valves 12 inches
and smaller and 150 psig for larger valves. The valves may be of the double-disc type for tighter
shut-off, or of the solid-wedge type, with rising or non-rising stem. For sewage or fluids
containing solids, an outside thread shall be used. Valves 14-inch and larger installed in vertical
pipes shall be fitted with bronze slides, tracks, rollers, and scrapers to assist the travel of the gate
assembly. Gate valves 14-inch and larger shall be furnished with bypass assemblies.

B. Actuators: Unless otherwise indicated, gate valves shall have manual actuators.
C. Manufacturers, or Equal

1.  American Flow Control

2. Clow Valve Co.

3. Crane Valves

4. Kennedy Valve

5. M & H Valve Company

6. Milwaukee Valve Company, Inc.

7. Mueller Company (Grinnell Corp.)
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2.3

24

8. Stockham Valves and Fittings
RESILIENT-SEATED GATE VALVES (3- TO 16-INCH)

General: Resilient-seated gate valves may be provided in lieu of metal-seated double-disc or
solid-disc gate valves, at the discretion of the ENGINEER.

Construction: Resilient-seated gate valves shall conform to ANSI/AWWA C 509 - Resilient-
Seated Gate Valves for Water and Sewerage Systems. The valves shall be suitable for a design
working water pressure of 200 psig, with flanged, bell and spigot, or mechanical joint ends. The
valve body, bonnet, and disc shall be of cast iron or ductile iron and the disc or body shall be
rubber-coated. Body and bonnet wall thickness shall be equal to or greater than the minimum wall
thickness as listed in Table 2 of ANSI/AWWA C509. The stem, stem nuts, glands, and bushings
shall be of bronze, with the stem seal per ANSI/AWWA C 5009.

Actuators: Unless otherwise indicated, resilient-seated gate valves shall have manual actuators.
Manufacturers, or Equal

1. American Flow Control

2. Clow Valve Co.

3. Kennedy Valve

4. M & H Valve Company

5.  Mueller Company (Grinnell Corp.)

6. Stockham Valves and Fittings

7. US Pipe

GATE VALVES (SMALLER THAN 3-INCH)

Construction: Gate valves, smaller than 3-inch, for general purpose use, shall be non-rising
stem, heavy-duty type for industrial service, with screwed or soldered ends to match the piping.
The bodies shall have union bonnets of bronze conforming to ASTM B 62 - Composition Bronze
or Ounce Metal Castings. The stems shall be of bronze conforming to ASTM B 62, or ASTM B
371 - Specification for Copper-Zinc-Silicon Alloy Rod. The solid wedges shall be of bronze
conforming to ASTM B 62. The valves shall have malleable iron handwheels, unless otherwise
indicated, and stem seals shall be of Teflon-impregnated or other acceptable non-asbestos
packing. All valves shall have a pressure rating of minimum 125 psi steam, and 200 psi
coldwater, unless otherwise indicated.

Manufacturers, or Equal

1. Crane Company

2. Milwaukee Valve Company

3. Wm. Powell Company

4. Stockham Valves and Fittings
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2.5

C.

5. Walworth Company
PLASTIC GATE VALVES (1-1/2- TO 14-INCH)

Construction: Plastic gate valves shall have PVC bodies with ANSI 150 Ib. flanged ends, and
polypropylene or CPVC-SBR-lined wedges for tight shut-off. The non-rising stem shall be of
PVC or Type 304 stainless steel construction, with O-ring seal. The valves shall have a coldwater
pressure rating of 150 psig for sizes 1-1/2- through 8-inch, 110 psig for size 10-inch, and 70 psig
for sizes 12- and 14-inch.

Actuators: Unless otherwise indicated, PVC gate valves shall have manual handwheel actuators
with position indicators.

Manufacturers, or Equal
1. ASAHI/America

2. Spears Mfg. Co.

PART 3 -- EXECUTION

3.1 GENERAL
A. Gate valves shall be installed in accordance with the provisions of Section 15200. Care shall be
taken that valves in plastic lines are well supported at each end of the valve.
- END OF SECTION -
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SECTION 15207
PLUG VALVES

PART 1 -- GENERAL
1.1 THE REQUIREMENT
A. The CONTRACTOR shall provide plug valves and appurtenances, complete and operable.

B. The requirements of Section 15200 - Valves, General apply to this Section.

PART 2 -- PRODUCTS
2.1 ECCENTRIC PLUG VALVES (1/2-INCH to 72-INCH)

A. Construction: Eccentric plug valves shall be of the non-lubricated, eccentric plug design with
cast iron bodies conforming to ASTM A 126 - Gray Iron Castings for Valves, Flanges, and Pipe
Fittings, with ANSI 125 Ib. flanged ends for valves 3-inch and larger, and screwed or flanged
ends for smaller sizes. The plugs and shafts shall be of cast iron or ductile iron conforming to
ASTM A 536 - Specification for Ductile Iron Castings, and the plugs shall be lined with a
resilient coating, best suited for the specific service. The body shall be lined with a suitable
elastomer, where required for a special service, or it shall be epoxy-lined. The seats shall be of
nickel or stainless steel welded to the body. Eccentric plug valves for digester gas service shall
have Type 316 stainless steel plugs and suitable resilient seating like Buna-N, Hycar, or equal.
All top and bottom shaft bearings shall be of permanently lubricated stainless steel, or Teflon
coated stainless steel. Grit seals of Teflon, Nylatron, or similar suitable material shall be at the
top and bottom plug journals. Valves up to and including 20-inch in size shall have an
unobstructed port area of not less than 80 percent of full pipe area, and not less than 70 percent
for larger valves. All eccentric plug valves shall have a pressure rating of not less than 150 psi
WOG, for bubble-tight shut-off in the standard flow direction, and 25 psi WOG in the reverse
flow direction. When equipped with worm gear actuator, the pressure rating shall be 150 psi
WOG in both directions. The stem seal shall consist of field adjustable packing, replaceable
without removal of the actuator, or of self-adjusting U-cup packing.

B. Actuators: Unless otherwise indicated, valves shall be furnished with manual actuators.
C. Manufacturers, or Equal
1. DeZurik Corporation

2. Clow Valve Company

PART 3 -- EXECUTION
3.1 INSTALLATION

A. All plug valves shall be installed in strict accordance with the Manufacturer's published
recommendations and the applicable provisions of Section 15200.

B. Eccentric Plug Valves: Unless otherwise directed, the following rules shall be observed for the
installation of eccentric plug valves on sewage, sludge, or other liquid systems containing solids,
silt, or fine sand:
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The valves shall be positioned with the stem in the horizontal direction.

In horizontal pipelines, the plug shall swing upwards when opening, to permit flushing out
of solids.

The orientation of the valve shall prevent the valve body from filling up with solids when
closed; however, where the pressure differential through the valve exceeds 25 psi, the higher
pressure for valves without worm gear, electric, or air operators shall be through the valve to
force the plug against the seat.

Valves which may be closed for extended periods (stand-by, bypass, or drain lines) and
valves with reversed flow (higher pressure on downstream side, forcing the plug away from
its seat), shall be equipped with worm gear operators for all sizes.

For special applications or when in doubt, consult with the Manufacturer prior to installation.

- END OF SECTION -
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SECTION 15230
MISCELLANEOUS VALVES

PART 1 -- GENERAL

11

A.

B.

THE REQUIREMENT

The CONTRACTOR shall provide all miscellaneous valves and appurtenances, complete and
operable.

The requirements of Section 15200 - Valves, General, apply to this Section.

PART 2 -- PRODUCTS

2.1

A

AIR-VACUUM AND AIR-RELEASE VALVES

Air and Vacuum Valves: Air and vacuum valves shall be capable of venting large quantities of
air while pipelines are being filled, and allowing air to re-enter while pipelines are being drained.
They shall be of the size indicated, with flanged or screwed ends to match piping. Bodies shall be
of high-strength cast iron. The float, seat, and all moving parts shall be constructed of Type 316
stainless steel. Seat washers and gaskets shall be of a material insuring water tightness with a
minimum of maintenance. Valves shall be designed for minimum 150 psi water-working
pressure, unless otherwise indicated.

Air-Release Valves: Air-release valves shall vent accumulating air while system is in service
and under pressure and be of the size indicated and shall meet the same general requirements as
indicated for air and vacuum valves except that the vacuum feature will not be required. Valves
shall be designed for a minimum water-working pressure of 150 psi, unless otherwise indicated.

Combination Air Valves: Combination air valves shall combine the characteristics of air and
vacuum valves and air release valves by exhausting accumulated air in systems under pressure
and releasing or re-admitting large quantities of air while a system is being filled or drained,
respectively. Valves shall have the same general requirements as indicated for air and vacuum
valves.

Sewage Air Release Valves: Sewage air release valves shall vent accumulating gases during
system operation. Valves shall have long float stems and bodies to minimize clogging. The same
general requirements shall apply as indicated for air and vacuum valves. Each sewage air release
valve shall be furnished with the following backwash accessories, fully assembled on the valve:

1. Inlet shut-off valve.

2. Blow-off valve.

3. Clear water inlet valve.

4. Rubber supply hose.

5. Quick disconnect couplings.

Manufacturers, or Equal
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1.  APCO (Valve and Primer Corporation)
2. Crispin - Multiplex Manufacturing Company
3. GA Industries

4. Val-Matic (Valve and Manufacturing Corporation)

2.2 CORPORATION STOPS
A. Unless otherwise indicated, corporation stops shall be made of solid brass for key operation, with
screwed ends with corporation thread or iron pipe thread, as required.
B. Manufacturer, or Equal
1. Ford Meter Box Company, Inc.
2. James Jones Company (Watts, ACV)
3. Mueller Company (Grinnell Corporation)
2.3 SOLENOID VALVES
A. Solenoid valves shall be of the size, type, and class indicated and shall be designed for not less
than 150 psi water-working pressure. Valves for water, air, or gas service shall have brass or
bronze body with screwed ends, stainless steel trim and spring, Teflon or other resilient seals with
material best suited for the temperature and fluid handled. Unless otherwise indicated, for
chemicals and all corrosive fluids, solenoid valves with PVC, CPVC, polypropylene (PP),
polyvinylidene fluoride (PVDF), or Teflon materials of construction, suitable for the specific
application shall be provided. Enclosures shall be NEMA rated as determined by the District’s
Engineer. All coil ratings shall be for continuous duty. For electrical characteristics see electrical
drawings or specifications.
B. Manufacturers, or Equal
1. For general duty
a. Automatic Switch Co. (ASCO), Model "RED HAT"
b.  Skinner Valve (Parker Hannifin Corporation)
c. Magnatrol Valve Corporation
d. J.D. Gould Co.
2. Metallic valves for corrosive fluids
a. Valcor Engineering Corporation
3. Plastic valves for corrosive fluids
a. GF Plastic Systems, Inc.
b. Spears Mfg. Co.
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PART 3 -- EXECUTION
3.1 INSTALLATION

A. Valves shall be installed in accordance with the manufacturer's printed recommendations, and
with provisions of Section 15200.

- END OF SECTION -
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