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SECTION 016000

PRODUCT REQUIREMENTS

PART 1 - GENERAL
1.01 COMPLIANCE WITH SAFETY REGULATIONS
The equipment items furnished shall comply with all governing Federal and State laws regarding
safety, including all requirements of the Occupational Safety and Health Act of 1970 (OSHA}
PART 2 - PRODUCTS
2.01 REFERENCES

A. General Provisions: Section 10 Correction and Guarantee of Work, Section 13 Materials
and Equipment.

B. Section 331413 — Water Distribution Piping

C. Section 3314192 — Valves & Hydrants.

D. All material shall meet applicable American Water Works Association (AWWA), American
Standard Testing Methods (ASTM), Underwriters Laboratories (UL), Factory Mutual (FM),

National Sanitation Foundation (NSF) standards.

ROWAN WATER, INC.

The following is a list of possible manufacturers for the materials to be provided on the project. All material
shall meet applicable AWWA, ASTM, Underwriters Laboratories, and Factory Mutual standards. The Owner
and Engineer shall approve the materials submitted during the shop drawing review process.

MATERIALIITEM APPROVED MANUFACTURER
Val-Matic, Apco, ARI, Primer Corp or Approved
Air Release Valve (Water and Sewer) Equal
All Brass Fittings (AWWA brass) Ford, or Approved Equal
Aluminum Hatch N/A
Hydrants shall be post type Model No. A-411 as
Blowoff Hydrant Assembly manufactured by Mueller Co. or Approved Equal.

Blowoff Assembly (Underground) Valve with PVC Pipe to Daylight

Dresser, Smith & Biair, Ford, Viking-Johnson, JCM,
Powerseal or Approved Equal

Bolted Cast Couplings

Brass Nipples and Pipe State Origin
Brass Service Saddles for PVC Pipe Ford or Approved Equal
Butterfly Valves {Class 150) Mueller Lineseal |1} or Approved Equal

MATERIAL & EQUIPMENT
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MATERIAL/ITEM

APPROVED MANUFACTURER

Butterfly Valves (Class 250)

Mueller Lineseal XP or Approved Equal

Casing Spacers

Advance Product or approved equal

D Transition Sieeves from PVC to DI

Griffin, Clow or approved equal

Control Vaive

N/A

Cooper Tracing Wire 14 AWG

State Origin

Customer Individual Pressure Reducing Valve

Watts N65BUM?1 or Approved Equal

Customer Meter

Badger Radio Read

Customer Meter Box & Cover

Plastic Box & Flat Cl Lid as provided by HD Supply

Customer Meter Setter

Ford or Approved Equal

Dl and Cast iron Full Body Tapping Sleeves

Mueller, Clow, US Pipe, American Flow or
Approved Equal or Approved Equal

Double Strap Service Saddles for DI Pipe

Mueller, Ford, Smith & Blair, JCM or Approved
Equal

Bl Pipe Class 350

Griffin, Clow, US Pipe, American DI Pipe or
Approved Eqgual

Dual Disc Check Valve

N/A

Fire Hydrant Assembly w/Flexible Tee

Mueller® Super Centurion 250 ® Model A-423 or
Approved Equal

Flushing Mydrant Assembly w/Flexible Tee

Mueller® - Super Centurion 250, Model No. A-423
or Approved Equal (Sized Accordingly)

Full Circle Repair Clamps (all stainless steel)

Mueller, Srnith & Blair, Ford, Powerseal, Cascade
or Approved Equal

Grip Rings

Romac or approved equal

Gate Valves

Mueller Resilient Seat or Approved Equal

individual Pressure Reducing Valve

Watts Mode! No. N55BUM1 or Approved Egual

Mainline Pressure Reducing Valve

N/A

Manhole Ring and Cover

J. R. Hoe & Sons or Approved Equal

Master Meter

Sensus Omni T2 or Approved Equal

MJ Fittings Compact/Full Body MJ Packs

McWayne (Tyier/Union, Clow), Griffin, US Pipe,
American DI Pipe or Approved Equal

Frecast Concrete Manholes

Cloud, Sherman-Dixie or Approved Equal

PVC Couplings

JM Manufacturing, Harrington, Multi-Fittings or
Approved Equal

PVC Pipe Class 250

Diamond, JM Manufacturing, Napco, Freedom,
ETI, National, Pioneer or Approved Equal

Restraint Joint Coltar Fittings

Mueller, McWayne, Ford, EBBA or Approved Equal

Service Tubing ~ Polyethylene Tubing (CTS
Service Tubing)

ENDOT Blue 250 psi or Approved Equal

MATERIAL & EQUIPMENT
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MATERIALATEM

APPROVED MANUFACTURER

Service Tubing - Type K Copper Soft

N/A

Tapping Valves and S8 Sleeves (Check Working
Pressure) w/SS bolts

Muelier, Kennedy, Ford or Approved Equal

Underground Detectable Tape

Shall be Lineguard brand encased aluminum foil,
Type lli. The identification tape is manufactured by
Lineguard, inc, P. O. Box 426, Wheaton, IL 60187

or Approved Equal

-END OF SECTION-

MATERIAL & EQUIPMENT
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SECTION 312316

EXCAVATION

PART 1 - GENERAL

101 WORK INCLUDED

A

B.

Structure excavation.

Shoring excavations.

102 RELATED WORK

m oY 0 ® »

Geotechnical Report in these specifications.
SECTION 014500 - Quality Control.
SECTION 312317 - Rock Removal.
SECTION 312213 - Rough Grading.

SECTION 312333 ~ Trenching & Backfilling.

1.03 REGULATORY REQUIREMENTS

A

Protect excavations by shoring, bracing, sheet piling, underpining, or other methods required
to prevent cave-in or loose soil from failing into excavation.

Underpin adjacent structures which may be damaged by excavation work, including service
ufifities and pipe chases.

Notify Engineer of unexpected subsurface conditions and discontinue affected work in area
until notified to resume work.

Protect bottom of excavations and soil adjacent to and beneath foundations from frost.

Grade excavation top perimeter to prevent surface water run-off into excavation.

PART 2 - PRODUCTS

2.01 MATERIALS

A

Subsoil: Excavated material, graded free of lumps larger than 12 inches, rocks farger than
12 inches, and debris.

#57's or # 9's: Mineral aggregate graded 1/4 inch to 5/8 inch, free of soil, subsoil, clay, shale,
or foreign matter.

EXCAVATION
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PART 3 - EXECUTION

3.01

3.02

3.03

PREPARATION

tdentify required liens, levels, contours, and datum.

EXCAVATION

A

Excavate subsoil required for structure foundations, construction operations, and other work.
All excavation shall be unclassified excavation.

B. Contractor is responsible to adequately brace open cuts and protect workmen and equipment
from cave-in,

109 Remove lumped subsoil, boulders, and rock up to 1/3 cu. yd., measured by volume. Remove
larger material under Section 312317,

D. Correct unauthorized excavation at no cost to Owner.

E, Fill over-excavated areas under structure bearing surfaces in accordance with direction by
Engineer.

F. Stockpile excavated material in area designated on site.

FIELD QUALITY CONTROL

Provide for visual inspection of rock surfaces under provisions of Section 014500.

- END OF SECTION -

EXCAVATION
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SECTION 02228

ROCK REMOVAL
PART 1 GENERAL
101 SUMMARY
A This Section includes removal to the widths and depths shown on the Contract Drawings

or as directed by the Engineer, including the loosening, removing, transporting, storing
and disposal of all materials requiring biasting, barring, or wedging for remaval from their
original beds, and backfill of rock excavations with acceptable materials

B. Use of expiosives for rock removal shall be used only with prior permission from both the
Engineer and Owner. Blasting will NOT be permitted in this project.

C. Rock removal is part of and incidental to unclassified excavation. No separate payment
shall be made for rock removai.

102 SUBMITTALS

A. in addition to those submittals identified in the General Provisions, the following items
shail be submitted:

1. Before any blasting operations begin the Contractor shalt obtain all permits and
licenses required.

1.03  DEFINITIONS
A, Rock

1. All pieces of ledge or bedrock, boulders or masonry larger than one-half cubic
yard in volume.

2. Any material requiring blasting, barring, or wedging for removal from its original
bed.
PART 2 PROBUCTS
NOT USED

PART 3 EXECUTYION

3.01  BLASTING (Use of explosives for rock removal shall be used only with prior
permission from both the Engineer and Owner.)

A {(General

1. Handling of explosives and blasting shall be done only by experienced persons.

ROCK REMOVAL
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Handling and blasting shali be in accordance with all Federal, State and local
laws, rules and regulations relating to the possession, handling, storage and
transportation and use of explosives.

All blasts in open cut shall be properly covered and protected with appraved
blasting mats.

Charges shall be of such size that the excavation will not be unduly large and
shall be so arranged and timed that adjacent rock, upon or against which
pipelines or structures are to be built, will not be shattered.

Blasting will not be permitted within 25 feet of pipelines or structures.

Ali existing pipes or structures exposed during excavation shall be adequately
protected from damage before proceeding with the blasting.

NFPA 495 - Cade for Manufacture, Transportation, Storage and Use of Explosive
Materials.

Commonwealth of Kentucky Department of Mines and Minerals, Laws and
Regulations Governing Explosives and Blasting.

Repair of Damages Due to Blasting

1.

Any injury or damage to the work or to existing pipes or structures shall be
repaired or rebuilt by the Contractor at his expense.

Whenever blasting may damage adjacent rock, pipes or structures, blasting shall
be discontinued and the rock removed by drilling, barring, wedging or other
methods.

Explosives

1.

At no time shall an excessive amount of explosives be kept at the site of the
work.  Such explosives shall be stored, handled and used in conformity with atl
applicable laws and regulations.

Accurate daily records shall be kept showing the amounts of explosives on hand,
both at the site and at any storage magazine, the quantities received and issued,
and the purpose for which issued.

The Contractor shall be responsible for any damage or injury to any persons,
property or structures as a result of his handling, storage or use of explosives.

Rock Clearance in Trenches

1.

2.

Ledge rock, boulders and large stones shall be removed from the sides and
bottom of the trench fo provide clearance for the specified embedment of each
pipe section, joint or appurtenance; but in no instance shall the clearance be less
than 6 inches. Additional clearance at the pipe bell or joint shall be provided to
allow for the proper make-up of the joint.

At the transition from an earth bottom to a rock bottom the minimum bottom
clearance shall be 12 inches for a distance of not less than 5 feet.

Rock Clearance at Structures

ROCK REMOVAL
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1. Concrete for structures shall be placed directly on the rock and the excavation
shall be only to the elevations and grades shown on the Contract Drawings.

3.02 EXCAVATION AND BACKFILL

A Rock removal and backfiling shall be performed in accordance with the applicable
provisions of the Section entitled "Earthwork",

B. The rock excavated which cannot be incorporated into the backfill material, as specified,
shall be disposed of as spoil and shall be replaced with the gquantity of acceptable
material reguired for backfilling.

-END OF SECTION-

ROCK REMOVAL
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SECTION 312333
TRENCHING, BACKFILLING AND COMPACTING

PART 1 GENERAL

1.01

SUMMARY

A

This Section includes excavation and backfill as required for pipe installation or other
construction in the trench, and removal and disposal of water, in accordance with the
applicable provisions of the Section entitled "Earthwork” unless modified herein.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.01

3.02

EXCAVATION

A

F.

The trench excavation shall be located as shown on the Contract Drawings or as
specified. Under ordinary conditions, excavation shall be by open cut from the ground
surface. Where the depth of trench and soil conditions permit, tunneling may be required
beneath cross walks, curbs, gutters, pavements, trees, driveways, railroad tracks and
other surface structures. No additional compensation will be allowed for such tunneling
over the price bid for open cut excavation of equivalent depths below the ground surface
unless such tunnel excavation is specifically provided for in the Contract Documents.

Trenches shall be excavated to maintain the depths as shown on the Contract Drawings
or as specified for the type of pipe to be instailed.

The alignment and depth shall be determined and maintained by the use of a string line
installed on batter boards above the trench, a double string line instalied along side of the
trench or a laser beam system.

The minimum width of trench excavation shall be 6-inches on each side of the pipe hub
for 21-inch diameter pipe and smalfer and 12-inches on each side of the pipe hub for 24-
inch diameter pipe and larger.

Trenches shall not be opened for more than 300 feet in advance of pipe instailation nor
left unfilled for mare than 100 feet in the rear of the installed pipe when work is in
progress without the consent of the Engineer. Open trenches shalt be protected and
barricaded as required.

Bridging across open trenches shall be constructed and maintained where required.

SUBGRADE PREPARATION FOR PIPE

A

Where pipe is to be laid on undisturbed bottom of excavated trench, mechanical
excavation shall not extend lower than the finished subgrade elevation at any point.

Where pipe is to be laid on special granular material the excavation below subgrade shall

be to the depth specified or directed. The excavation below subgrade shall be refilled
with special granular material as specified or directed, shall be deposited in layers not to

TRENCHING, BACKFILLING & COMPACTING
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exceed 6 inches and shall be thoroughly compacted prior to the preparation of pipe
subgrade.

The subgrade shall be prepared by shaping with hand tools to the contour of the pipe
barrel to ailow for uniform and continuous bearing and support on solid undisturbed
ground or embedment for the entire length of the pipe.

Pipe subgrade preparation shall be performed immediately prior {o installing the pipe in
the trench. Where bell holes are required they shall be made after the subgrade
preparation is complete and shali be only of sufficient length to prevent any part of the
bell from becoming in contact with the trench bottom and allowing space for joint
assembly.

STORAGE OF MATERIALS

A

C.

Traffic shall be maintained at all times in accordance with the applicable Highway
Permits. Where no Highway Permit is required at least one-half of the street must be
kept open for traffic.

Where conditions do not permit storage of materials adjacent to the trench, the material
excavated from a length as may be reguired, shall be removed by the Contractor, at his
cost and expense, as soon as excavated. The material subsequently excavated shall be
used to refil the trench where the pipe had been built, provided it be of suitable
character. The excess material shall be removed to locations selected and obtained by
the Contractor.

1. The Contractor shall, at his cost and expense, bring back adeguate amounts of
satisfactory excavated materials as may be required to properly refil the
trenches.

If directed by the Engineer, the Contractor shall refill trenches with select fill or other
suitable materials and excess excavated materials shall be disposed of as spoil.

REMOVAL OF WATER AND DRAINAGE

A

B.

The Contractor shall at all times provide and maintain proper and satisfactory means and
devices for the removal of all water entering the trench, and shall remove all such water
as fast as it may collect, in such manner as shall not interfere with the prosecution of the
work.

The removal of water shall be in accordance with the Section entitied "Earthwork".

PIPE EMBEDMENT

A

All pipe shall be protected from lateral displacement and possible damage resulting from
superimposed backfill loads, impact or unbalanced loading during backfilling operations
by being adequately embedded in suitable pipe embedment material. To ensure
adequate lateral and vertical stability of the installed pipe during pipe jointing and
embedment operations, a sufficient amount of the pipe embadment material 1o hold the
pipe in rigid alignment shalil be uniformly deposited and thoroughly compacted on each
side, and back of the bell, of each pipe as laid.

Concrete cradle and encasement of the class specified shall be installed where and as
shown on the Contract Drawings or ordered by the Engineer. Before any concrete is
piaced, the pipe shall be securely blocked and braced to prevent movement or fiotation.
The concrete cradle or encasement shall extend the full width of the trench as excavated

TRENCHING, BACKFILLING & COMPACTING
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unless otherwise authorized by the Engineer. Where concrete is to be placed in a
sheeted trench it shall be poured directly against sheeting to be left in place or against a
bond-breaker if the sheeting is to be removed.

Embedment materials placed above the centerline of the pipe or above the concrete
cradle to a depth of 12 inches above the top of the pipe barrel shall be deposited in such
manner as to not damage the pipe. Compaction shall be as required for the type of
embedment being instalied.

3.06 BACKFILL ABOVE EMBEDMENT

A

The remaining portion of the pipe trench above the embedment shall be refilled with
suitable materials compacted as specified.

1. Where trenches are within the ditch-to-ditch limits of any street or road or within a
driveway or sidewalk, or shall be under a structure, the trench shall be refilled in
horizontal layers not more than 8 inches in thickness, and compacted to obtain
895% maximum density, and determined as set forth in the Section entitled
"Earthwork".

2. Where trenches are in operni fields or unimproved areas outside of the ditch limits
of roads, the backfilling may be by placing the material in the trench and
mounding the surface.

3 Hand tamping shall be required around buried utility lines or other subsurface
features that could be damaged by mechanical compaction equipment.

Backfilling of trenches beneath, across or adjacent to drainage ditches and water courses
shall be done in such a manner that water will not accumulate in unfilled or partially filled
trenches and the backfill shall be protected from surface erosion by adequate means.

1. Where trenches cross waterways, the backfill surface exposed on the bottom and
slopes thereof shall be protected by means of stone or concrete rip-rap or
pavement.

All settlement of the backfill shall be refilled and compacted as it occurs.

-END OF SECTION-

TRENCHING, BACKFILLING & COMPACTING
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SECTION 321216

ASPHALT PAVING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.08

1.06

SCOPE OF WORK

A

The hot-mix asphalt paving work includes the construction of an aggregate base course,
asphalt base and wearing courses as specified hersin. This work is to replace paving
disturbed by the construction and any damages to paving by Contractor's operations, as well
as new pavement and driveways, within the limits shown on the plans.

RELATED WORK SPECIFIED ELSEWHERE

Al The general provisions of the Confract, including General Conditions and General
Requirements apply to the work specified in this section,
8. Earthwork: Section 31 20 00

APPLICABLE STANDARDS

A All references in this section to the Standard Specifications shall refer to the most recent
Edition of Standard Specifications for Road and Bridge Construction with all amendments
thereto as published by the Kentucky Transporiation Cabinet (KYTC}.

SUBMITTALS

A Job-Mix Designs: For each job mix proposed for the Work.

B. Comply with the requirements of Section 013323.

QUALITY ASSURANCE

A Hot Mix Asphalt Producer Qualifications: Engage a firm experienced in producing hot-rmix
asphalt simifar to that indicated for this Project and with a record of successful in-service
perfarmance.

3. Producer firms shail be qualified through the Kentucky Transportation Cabinet as an
approved Asphait Mix Producing Firm.

C. Testing and inspection: The Contractor shall retain a qualified testing laboratory for testing
and inspection.

PROJECT CONDITIONS

A Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively
damp. Comply with the provisions of KYTC Standard Specifications Section 403.03.01 for
temperature requirements.

B. Grade Control: Establish and maintain required lines and elevations.

ASPHALT PAVING
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PART 2 - PROCDUCTS
AGGREGATES
A General: Use materials and gradations that have performed safisfactorily in previous
installations.

2.02

2.03

B. Aggregate Base Course: Dense Graded Aggregate Base (DGA) complying with Section 302
and 805 of the Standard Specifications.

C. Coarse Aggregate: Sound, angular crushed stone, or crushed gravel, complying with
Standard Specifications Section 805.

ASPHALT MATERIALS

A Asphalt Binder. AASHTO MP 1, Performance Graded Binder PG 64-22 for general
applications,

B. Tack Coat: Comply with provisions in KYTC Standard Specifications Section 406.

MIXES

A, Hot-Mix Asphalt: Hot-laid, hot-mix asphalt plant mixes meeting the requirements of the
Standard Specifications of the Kentucky Transportation Cabinet (KYTC) or Asphalt Institute
{Al) MS-2 and complying with the following requirements:

1.

Base Course: Produce KYTC mixture designation Class 2 Base. There shall be no
restrictions on polish resistant aggregates (utilize KYTC Type "D" aggregates).
Recycled Asphalt Pavement (RAP) may be utilized in accordance with Standard
Specifications Section 4089.

Surface Course: KYTC mixture designation Class 2 Surface. The mixture gradation
may pass through the restricted zone and there shall be no restriction on polish
resistant aggregates (utifize KYTC Type "D" aggregates). Recycled Asphalt
Pavement (RAP) may be utilized in accordance with Standard Specifications Section
408,

B. Hot-Mix Asphalt: Hot-laid, hot-mix asphalt piant mixes designed according to procedures
established by the Kentucky Transportation Cabinet (KYTC) and complying with the following
requirements.

1.

Provide mixes complying with composition, grading, and tolerance requiraments
Standard Specifications for the following nominal, maximum aggregate sizes:

a Base Course: Mixture with a nominal maximurm aggregate size of 0.75 inch
with a minimum Voids in the Mineral Aggregate (VMA) of 12 percent.

b. Surface Course: Mixture with a nominal maximum aggregate size of .38
inch with a minimum VMA of 14 percent. :

ASPHALT PAVING
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PART 3 - EXECUTION

3.01 INSPECTION

A.

Pavement installer must examine the areas excavated and backfilled and conditions under
which pavement is to be constructed. Notify the Contractor in writing of conditions
detrimental to the proper and timely completion of the work. Do not proceed with the work
until satisfactory embankments and subgrade have been established to a uniform line,
properly shaped and compacted.

Verify that subgrade is dry and in suitable condition to support paving and imposed loads.

Proof-roll subbase using loaded dump trucks or heavy rubber-tired construction equipment to
locate areas that are unstable or that require further compaction.

Proceed with paving only after unsatisfactory conditions have been corrected.

Repairs to Base Course: Fill excavated pavements with hot-mix asphalt base mix and, while
still hot, compact flush with adjacent surface.

Patching: Partially fill excavated pavements with hof-mix asphalt base mix and, while still hot,
compact. Cover asphalt base course with compacted, hot-mix surface layer finished flush
with adjacent surfaces.

3.02 AGGREGATE BASE COURSES

A

B.

Place aggregate base course on subgrades free of mud, frost, snow, or ice in accordance
with Section 302 of the Standard Specifications.

On prepared subgrade, place base course as follows:

1. Shape base course o required crown elevations and cross-siope grades.

2. Place base course that exceeds 9 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick or less than 3 inches
thick.

3 Compact base course at optimum moisture content to required grades, lines, cross

sections, and thickness to not less than 98 percent of maximum dry unit weight
according to ASTM D698 or in accordance with Section 302.03.04 of the Standard
Specifications.

3.03 SURFACE PREPARATION

A

General: Immediately before placing asphalt materials, remove loose and deleterious
material from substrate surfaces. Ensure that prepared subgrade is ready to receive paving.

1. Sweep logse granular particles from surface of unbound-aggregate base course. Do
not dislodge or disturb aggregate embedded in compacted surface of base course.

Tack Coat: Comply with provisions in Standard Specifications Section 406. Apply to the

surface of concrete surfaces, existing asphalt surfaces and, when necessary, to newly
constructed asphalt surfaces.

ASPHALT PAVING
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3.04 HOT-MIX ASPHALT PLACING

A

Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents
segregation of mix. Comply with applicable provisions of KYTC Standard Specifications
Section 403 for delivery, placement, spreading and compaction of the mixture.

1. Average Density. 92 percent of reference maximum theoretical density according to
ASTM D 2041, but not less than 90 percent.

3.05 FIELD QUALITY CONTROL

A

Thickness Tolerances: Compact each course to produce the thickness indicated within the
following tolerances:

1. Aggregate and asphalt base Course: Plus or minus 1/2 inch.

2. Asphalt surface course: Plus or minus 1/4 inch.

3. Provide a minimum fall of 2% to facilitate drainage unless otherwise indicated on the
Drawings.

Surface Smoothness: Compact each course to produce a surface smoothness with the
foliowing tolerances as determined using a 10-foot straightedge applied transversely or
longitudinally to paved areas:

Aggregate base course: 3/8 inch,

Asphalt base course: 1/4 inch.

Asphatlt surface course: 1/8 inch.

Crowned surfaces: Test with crowned template centered and at a right angle to
crown. Maximum allowable variance from template is 1/4 inch.

PN

In-Place Density: Filed density test of in-place compacted aggregate base will be determined
by nuclear method in accordance with ASTM D 2940. Field density of in-place compacted
pavement will be determined by nuclear method according to ASTM D 2950 and correlated
with ASTM D 1188 or ASTM D 2726. Test will be made for every 1,000 square yards or less
of installed pavement.

Core Sampling: If required to confirm either thickness tolerances or compaction of asphalt
courses, core samples shall be taken and tested according to ASTM D 3549 for thickness

and ASTM D 1188 or ASTM D 2726 for compaction. Determination of need for core samples
will be made by the Engineer.

- END OF SECTION -

ASPHALT PAVING
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SECTION 321540

CRUSHED STONE SURFACING

PART 1 - GENERAL

101 SCOPE OF WORK

A.

Furnish and install crushed stone for miscellaneous uses as shown on the Drawings, as
called for in the Specifications.

Sizes, types, and quality of crushed stone are specified in this Section, but its use for
replacement of unsuitable material, pavemnent base, and similar uses is specified in detail
elsewhere in the Specifications. The Engineer may order the use of crushed stone for
purposes other than those specified in other Sections, if, in his opinion, such use is advisable.
Payment for same will be subject to negotiation.

PART 2 - PRODUCTS

201 MATERIALS

A

When referred to in these Specifications, crushed stone shall be Number 57 graded in
accordance with the Kentucky Department of Highways, Standard Specifications, latest
edition, unless otherwise noted.

When referred to in these Specifications, dense graded aggregate (DGA) shall be crushed
stone classified by the Kentucky Department of Highways, Standard Specifications, latest
edition, and conforming to the following requirements:

Sieve Size Percent Passing
1 inch 100

3/4 Inch 70 -100
1/2 inch 50-80

#4 30-65
#10 17 - 50
#40 8-30
#200 2-10

PART 3 - EXECUTION

3.01  INSTALLATION

A

B.

Crushed stone shall be placed and compacted in accordance with the Kentucky Department
of Highways, Standard Specifications.
Crushed stone shall be placed in those areas as shown an the Drawings.

-- END OF SECTION --

CRUSHED STONE SURFACING
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SECTION 328200
TURF & GRASSES
PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A, Provide all labor, materials, equipment, and services required for seeding of all disturbed
areas caused by construction activities and for installation of sod where indicated on the
Contract Drawings or specified herein. The Rowan Water Inc. KY 158 project, the
contractor shall complete final cleanup at the end of each work day.

1.02 RELATED DOCUMENTS

A Drawings and Genera! Provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to Work of this Section.

B. SECTION 312000 - EARTH MOVING

1.03  MAINTENANCE

A. Maintenance shall begin immediately following the last operation of installation for each
portion of lawn.

B. Lawns shall be maintained by watering, mowing, and for resodding for a period of
forty-five (45) days. At the end of this period an inspection will be made and any
deficiencies, which may be aftributable to the Contractor, will be noted in writing. At this
time, the Owner will assume the maintenance. Anocther inspection wiil be made at the
beginning of the next planting season, and any of the previously noted deficiencies still
existing shall be repaired by the Contractor.

1.04 INSPECTION FOR ACCEPTANCE

A The Inspection of the Work:

1. The inspection of the work of lawns to determine the completion of contract work
exclusive of the possible replacement of plants, will be made by the
Architect/Engineer upon written notice requesting such inspection submitted by
the Contractor at least ten (10) days prior to the anticipated date.

B. Acceptance:

1. After inspection, the Contractor will be notified in writing by the Owner of
acceptance of all work of this Section, exclusive of the possible replacement of
plants subject to guaranty, or if there are any deficiencies of the reguirements of
completion of the Work.

PART 2 - PRODUCTS
2.01  WATER

LAWNS AND GRASSES
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A Water used in this work shall be suitable for irrigation and free from ingredients harmful to
plant life.

B. Hose and other watering equipment required for the Work shall be furnished by the
Contractor.

TOPSOIL

A The Contractor shall furnish and place sufficient topsoil for the seeding and installation of
sod.

FERTILIZER

A, Commercial fertilizer for fawn areas shall be complete fertitizer, formula 10-10-10, for

lawns and shall conform to the applicable state fertilizer laws. Fertilizer shall be uniform in
composition, dry and free flowing and shall be delivered to the site in the original,
unopened containers, each bearing the manufacturer's guarantee analysis. Any fertilizer
which becomes caked or otherwise damaged making it unsuitable for use will not be

accepted.

B. Fertilizer shall be applied at the rate of 25 pounds per 1,000 square feet.

GRASS SEED

A. The seed mixture to be sown shall be in the following proportions:

Proportion % of % of
Common Name By Weight Purity Germination

Fine Lawn Fescue 40 80 85
Chewings Fescue 25 &0 85
ltalian Rye Grass 20 80 85
Red Top 10 80 85
White Clover 5 95 20

B. All seed shall be fresh and clean and shall be delivered mixed, in unopened packages,

bearing a guaranteed analysis of the seed mixture.

C. Germination must be certified to conform to the following minimums:
Purity 80%
Germination 85%
SOD
A, Sod shail be at least 70% Bluegrass, strongly rooted and free of pernicious weeds.
B. It shall be mowed to a height not to exceed 3" before lifting, and shall be of uniform

thickness with not aver 1-1/2" or less than 1" of soil.

MULCH

A Muich for seeded areas shall be Conwed Hydro Muich, Silva-Fiber, or equal. it shall be
suitable for use in a water slurry or for appiication with hydraulic equipment.

LAWNS AND GRASSES
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Clean straw is acceptable as muich. It shall be spread at the rate of one (1) bale per
1,000 feet {approximately 2 inch loose depth).

Mulch on slopes greater than 1: 3 shall be held in place with erosion control netting.

Mulch on areas subject to surface water run-off or in drainage ditches shall be held in
place with erosion control netting.

PART 3 - EXECUTION

3.01

3.02

TIME OF PLANTING

A

Planting operations shall be conducted under favorable weather conditions during
seasons which are normal for such work as determined by accepted practice in the
locality of the project. At the option and on full responsibility of the Contractor, planting
operations may be conducted under unseasonable conditions without additional
compensation.

LAWNS

A

Areas to be sodded are designated on the Drawings. All other lawn areas, inciuding
areas of cut and fill and where existing ground has been disturbed by construction
operations shall be seeded.

Fertilizer:

1. Fertilizer shall be applied at the rate of 25 pounds per 1,000 square feet to the
lawn area being prepared for planting and mixed lightly into the top few inches of
topsoil. Fertilizer may be mixed with and distributed with grass seed.

Planting of Lawns:
1. Sowing of Seed:

a. Immediately before any seed is to be sown, the ground shall be scarified
as necessary, and shall be raked until the surface is smooth, friable and
of uniformly fine texture. Lawn areas shall be seeded evenly with a
mechanical spreader at the rate of 4 pounds per 1,000 square feet of
area, lightly raked, rolled with a 200-pound roller and watered with a fine
spray. The method of seeding may be varied at the discrefion of the
Contractor on his own responsibility to establish a smooth, uniform turf
composed of the grasses specified. The sowing of seed shall be done
only within the season extending from March 1st to May 15th and from
September 1st to October 15th, unless other seasons may be approved
by the Owner.

2. Laying of Sod:

a. Before any sod is laid, all soft spots and inequalities in grade shall be
corrected. Fertilizer spread shall be raked in. Sod shal! be Jaid so that no
voids occur, tamped or rolled and then thoroughly watered. The
complete sodded surface shall be true to finished grade, even and firm at
all points. Sodding shall be done only within the seasons extending from

LAWNS AND GRASSES
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March 1st to May 15th and from September 1st to October 15th, unless
other seasons may be approved by the Owner.

3 Sod on Slopes:

a. Sod on slopes 2 to 1 or steeper shall be held in place by wooden pins
about 1-inch sguare and about B inches long driven through the sod into
the soil until they are flush with the top of the sod, or by other approved
methods for holding the sod in place.

4. Mulching:

a, All seeded areas are to be mulched with Conwed Hydro Muich,
Silva-Fiber, or equal, or with ciean straw as specified under PRODUCTS.
Muich shall be applied at the rate of 1,500 pounds per acre. it may be
applied with hydraulic eguipment or may be added fo the water slurry in
a hydraulic seeder and the seeding and mulching combined in one
operation. Clean straw may be spread by hand fo cover the seeded
areas at a depth of two (2) inches. Erosion control netting shall be
installed and anchored per manufacturer's instructions in areas of
slopes, ditches, or surface water runoff.

CLEAN UP

A

All soil, peat or similar material which has been brought over paved areas by hauling
operations or otherwise, shall be removed promptly, keeping these areas clean at all
times. Upon completion of the planting all excess soil, stone and debris which have not
previously been cleaned up shall be removed from the site or disposed of as directed by
the Owner. All lawns shall be prepared for final inspection.

OTHER WORK

A

The Contractor also shall be responsible for the repair of any damage caused by his
activities or those of his subcantractors, such as the storage of topsoil or other materials,
operations or equipment, or other usages to all on-site areas outside the contract limits.
Such repair operations shall include any regrading, seeding or other work necessary to
restore such areas tc an acceptable condition.

QUALITY CONTROL.

A

Areas seeded shall be protected until & uniform stand develops, when it will be accepted
and the Contractor relieved of further responsibility for maintenance. Displaced muich
shall be replaced or any damage to the seeded area shall be repaired promptly, bothin a
manner to cause minimum disturbance to the existing stand of grass. If necessary to
obtain a uniform stand, the Contractor shall refertilize, reseed and remulch as needed.
Scattered bare spots up to one (1) square yard in size will be allowed up to a maximum
of 10 percent of any area.

- END OF SECTION -
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SECTION 330507
BORING AND JACKING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SCOPE OF WORK

A

Provide all labor, materials, equipment and services required to furnish and install all bored
and jacked carrier pipes in encasement pipes under railroad and highway crossings as
shown on the Drawings and/or specified herein.

RELATED WORK SPECIFIED ELSEWHERE

A, SECTION 312000 - EARTH MOVING

B. SECTION 312213 — ROUGH GRADING

C. SECTION 331413 - WATER DISTRIBUTION PIPING

SUBMITTALS

A. Descriptive literature, catalog cuts, and dimensional prints clearly indicating all dimensions
and materials of construction, shall be submitted on all items specified herein to the
Engineer for review before ordering.

B. At the time of submission, the Contractor shall, in writing, call the Engineer's attention to
any deviations that the submittals may have from the requirements of the Contract
Drawings and Specifications.

C. Comply with all reguirements of DIVISION 01.

EXISTING CONDITIONS

A The existing piping and other utilities shown on the Contract Drawings is based on the best
available information. The Engineer makes no guarantee as to the accuracy of the
locations or type of piping or utility depicted. All new piping which ties into existing lines
must be made compatible with that piping.

B. So that piping conflicts may be avoided, Contractor shall locate the utility (vertically &
horizontally) well ahead of the pipe laying operation to confirm exact locations of existing
piping before installing any new piping.

C. Contractor shall provide all fittings and adapters necessary to complete all connections to

existing piping.

BORING AND JACKING
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PART 2 - PRODUCTS

201 CARRIERPIPE

A, Carrier pipe shall be as specified in the applicable Division 33 section unless otherwise
noted.

202 CASING PIPE
A. Casing pipe shall be steel, plain end, have a minimum yield point strength of 35,000 psi
and conform to ASTM A 252 Grade 2 or ASTM A 138 Grade B without hydrostatic tests.
The steel pipe shall have welded joints and be in at least 18 foot lengths.

B. The diameter of the casing pipe shall be as follows:

Carrier Pipe Nominal Diameter (Inches)
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Casing Pipe Nominal Diameter (Inches)
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For carrier pipe sizes greater than 36-inches nominal diameter, the casing pipe diameter
size shall be determined by the Engineer or as shown on the Contract Drawings.

C. The wall thickness of the casing pipe shall be as follows:
Casing Pipe Nominal Diameter (inches)
Under
20 20822 24 30 36 38 42 48 50
Casing Pipe Nominal Thickness (inches)
375" 375" 375" 406" | 469" | 500" | 562" | 625" | .656"

However, should casing pipe thickness be specified or required on Highway or Railroad
permit approval sheets, said permit thickness requirement shall govern. Permit approval
sheets will be made available to the Contractor.

23 CASING SPACERS

A Stainless Steel Casing Spacers: Stainless steel casing spacers shall be bolt-on style with
a shell made in two (2) sections of heavy T-304 stainless steel. Connecting flanges shall
be ribbed for extra strength. The shell shall be lined with a PVC liner 080" thick with 85-
90 durometer. All nuts and bolts are to be 18-8 stainiess steel. Runners shall be made of
ultra high molecular weight polymer with inherent high abrasion resistance and a low
coefficient of friction. Runners shal! be supported by risers made of heavy T-304 stainless
steel. The supports shall be mig welded to the shell and all welds shall be fully passivated.
Stainless steel casing spacers shall be made by Cascade Waterworks Mfg. Co., or equal.

BORING AND JACKING
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Solid Polyethylene Casing Spacers (to be used with PVC pipe only): Solid polyethylene
casing spacers shall be bolt-on style with a shell made in two (2) sections. Carrier pipe
shall be wrapped with rubber strap inside casing space to prevent slippage. Al nuts and
boits are to be 18-8 stainless steel. Solid polyethylene casing spacers shall be made by
Calpico Inc., Advance Products & Systems, Inc., or equal.

2.04 CASING END SEALS

A

Wrap-around end seals - Wrap-around end seals shall be made of a waterproof flexible
coal tar membrane reinforced with fiberglass, or synthetic rubber. The two exposed edges
of the wrap-around seal shall be adhesively bonded forming a watertight seal. The ends of
the wrap shall be sealed on the casing and carrier pipe by stainless steel bands, Wrap-
around end seals shall be made by Calpico Inc., Advance Products & Systems, Inc., or
equal.

Upon approval the by Engineer, in lieu of wrap-around end seals, each end of the casing
pipe and the carrier pipe shall be wrapped with two (2) layers of roofing felt.

PART 3 - EXECUTION

3.01 CROSSINGS - GENERAL

A

Where designated on the drawings, crossings beneath state maintained roads, not to be
disturbed shall be accomplished by boring and jacking a casing pipe.

Steel casing pipe for crossings shall be bored and/or jacked (or open cut installed where
indicated on the Drawings) into place to the elevations shown on the drawings. All joints
between lengths shall be solidly butt-welded with a smooth non-obstructing joint inside.
The casing pipe shall be installed without bends. The carrier pipe shall be installed after
the casing pipe is in place, and shall extend a minimum of two (2) feet beyond each end of
the casing to facilitate making joint connections. The carrier shall be braced and centered
with casing spacers within the casing pipe to preclude possible flotation. Casing spacers
shall be installed a maximum of eight (8) feet apart along the length of the carrier pipe
within the casing pipe, within two (2) feet of each side of a pipe joint, and the rest evenly
spaced. The height of the supports and runners combined shall be sufficient to keep the
carrier pipe at least 0.78" from the casing pipe wall at all times. Manufacturer's
recommendations may govern these requirements.

At each end of the casing pipe, the carrier pipe shall be sealed with casing end seals. The
end seals shall extend a minimum of 12 inches in each direction from the end of the casing

pipe.

Wood skids are not an acceptable method of supporting the carrier pipe.

3.02 BORING AND JACKING

A

The Contractor shall excavate his own pits, as he may deem necessary, and wilf set his
own line and grade stakes which shall be checked by the Engineer. Permits, as required,
will be furnished or obtained by the Owner, but shall be in the Contractor's hands before
any excavating is commenced.

BORING AND JACKING
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The boring method shall consist of pushing the pipe into the earth with a boring auger
rotating within the pipe to remove the spoil.

1. The front of the pipe shall be provided with mechanical arrangements or devices
that will positively prevent the auger from leading the pipe so that there will be no
unsupported excavation ahead of the pipe.

2. The auger and cutting head arrangement shall be removable from within the pipe
in the event an obstruction is encountered. If the obstruction cannot be removed
without excavation in advance of the pipe, the pipe shall be abandoned in place
and immediately filled with grout.

3. The over-cut by the cutting head shall not exceed the outside diameter of the pipe
by more than 2 inch. | voids should develop or if the bored hole diameter is greater
than the outside diameter of the pipe by more than approximately 1 inch, grouting
or other approved methods must be used to fill such voids.

4. The face of the cutting head shall be arranged to provide a reasonable obstruction
to the free flow of soft or poor material.
5. Any method which does not have this boring arrangement will not be permitted.

Contractor's boring arrangement plans and methods must be submitted to, and
approved by, the Engineer.

In the event an obstruction is encountered in boring which cannot be removed and it
becomes necessary to withdraw the casing and commence elsewhere, the hele from which
the casing is withdrawn shall be completely backfilled with coarse sand rammed in,

Insurance to be furnished by the Contractor to cover this type of work shall be adequate to
meet the requirements of the Railroad and/or State or County Highway Departments.
insurance shall consist of comprehensive general liability and automobile lability
insurance.

Before award of the contract, the Contractor shall furnish a statement of his experience of
such work, or if inexperienced, shail advise the Owner as to whom he will sublet the work
and give a statement of the experience of the subcontractor, which shall be satisfactory to
the Owner.

CONTRACTOR'S RESPONSIBILITIES

A

Obtain a copy of the Highway Encroachment and/or Railroad Permit before beginning
construction.

Attend a preconstruction meeting at the construction site with the City Inspector, Railroad
Inspectar, Highway inspector Engineer, and Contractor being present.

- END OF SECTION -
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SECTION 331413
WATER DISTRIBUTION PIPING
PART 1 - GENERAL
1.01 SCOPE OF WORK
A Provide all labor, materials, equipment and services required for furnishing and instatliing
all piping and appurtenances specified herein,
1.02 RELATED WORK SPECIFIED ELSEWHERE
A SECTION 331419 - VALVES & HYDRANTS
1.03 SUBMITTALS

A. A notarized certification shall be furnished for all pipe and fittings that verifies complianice
with all applicable specifications.

B. The requirement for this certification does not eliminate the need for shop drawings
submittals in compliance with DIVISION 01,

1.04 EXISTING CONDITIONS

A The existing piping shown on the Contract Drawings is based on the best available
information. The Engineer makes no guarantee as to the accuracy of the locations or type
of piping depicted. All new piping which ties into existing lines must be made compatible
with that piping.

B. So that piping conflicts may be avoided, Contractor shall open up his trench well ahead of
the pipe laying operation to confirm exact locations of existing piping before installing any
new piping.

C. Contractor shall provide all fittings and adapters necessary to complete all connections to
existing piping.

1.05  UTILITY LINE ACTIVITIES COVERED UNDER NATIONWIDE PERMIT # 12

A, All activities involving utility line construction covered under the US Army Corps of
Engineers NATIONWIDE PERMIT # 12 shail meet the following conditions:

1. Utility Line Activities. Activities required for the construction, maintenance, repair,
and removal of utility lines and associated facilities in waters of the United States,
provided the activity does not resuit in the loss of greater than 12-acre of waters
of the United States for each single and complete project. Utility lines: This NWP
authorizes the construction, maintenance, or repair of utility lines, including outfall
and intake structures, and the associated excavation, backfill, or bedding for the
utility lines, in all waters of the United States, provided there is no change in pre-
construction contours. This NWP also authorizes temporary structures, fills, and
work necessary to conduct the utility line activity.

2. Appropriate measures must be taken to maintain normal downstream flows and
minimize flooding to the maximum extent practicable, when temporary structures,

WATER DISTRIBUTION PIPING
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work, and discharges, including cofferdams, are necessary for construction
activities, access fills, or dewatering of construction sites, Ternporary fills must
consist of materials, and be placed in a manner, that will not be eroded by expected
high flows. Temporary fills must be removed in their entirety and the affected areas
returned to pre-construction elevations. The areas affected by temporary fills must
be revegetated, as appropriate.

Notification; The permittee must submit a pre-construction notification to the US
Army Corps district engineer prior to commencing the activity if any of the following
criteria are met: (1) The activity involves mechanized land clearing in a forested
wetland for the utility line right-of-way; (2) a section 10 permit is required; (3) the
utility line in waters of the United States, excluding overhead lines, exceeds 500
feet; (4) the utility line is placed within a jurisdictional area (i.e., water of the United
States), and it runs paraliel to or along a stream bed that is within that jurisdictional
area; {5) discharges that result in the loss of greater than 1/10-acre of waters of
the United States; (8) permanent access roads are constructed above grade in
waters of the United States for a distance of more than 500 feet; or (V) permanent
access roads are constructed in waters of the United States with impervious
materials.

All activities involving utility line construction covered under KENTUCKY GENERAL
CERTIFICATION of Nationwide Permit # 12 shall meet the following conditions:

The general Water Quality Certification applies to surface waters of the Commonwealth as
defined in 401KAR10:001 Chapter 10, Section 1(80): Surface waters means those waters
having well-defined banks and beds, either constantly or intermittently flowing, lakes and
impounded waters; marshes and wetlands; and any subterranean waters flowing in well-
defined channels and having a demonstrable hydrologic connection with the surface.

1.

The activity will not occur within surface waters of the Commonwealth identified by
the Kentucky Division of Water as Outstanding State or National Resource Water,
Cold Water Aquatic Habitat, or Exceptional Waters.

The activity will not occur within surface waters of the Commonwealth identified as
perpetually-protected (e.g. deed restriction, conservation easement) mitigation
sites,

This general water quality certification does not authorize the installation of utility
lines in a linear manner within the stream channel or below the top of the stream
bank.

For a single crossing, impacts from the construction and maintenance corridor in
surface waters shall not exceed 50 feet of bank disturbance.

This general certification shall not apply to nationwide permits issued for individual
crossings which are part of a larger utility line project where the total cumulative
impacts from a single and complete linear project exceed ¥ acre of wetlands or
300 linear feet of surface waters. Cumulative impacts include utility line crossings,
permanent or temporary access roads, headwalls, associated bank stabilization
areas, substations, pole or tower foundations, maintenance corridor, and staging
areas.

Stream impacts under Conditions 4 and 5 of this certification are defined as the

length of bank disturbed. For the utility fine crossing and roads, only one bank
length is used in calculation of the totals.

WATER DISTRIBUTION PIPING
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Stream impacts covered under this General Water Quality Certification and
undertaken by those persons defined as an agricultural operation under the
Agricultural Water Quality Act must be completed in compliance with the Kentucky
Agricultural Water Quality Pian (KWQP).

The Kentucky Division of Water may require submission of a formal application for
an individual certification for any project if the project has been determined to likely
have a significant adverse effect upon water quality or degrade the waters of the
Commonweaith so that existing uses of the water body or downstream waters are
precluded.

Activities that do not meet the conditions of this General Water Quality Certification
require an Individual Section 401 Water Quality Certification.

Blasting of stream channels, even under dry conditions, is not allowed under this
general water quality certification.

Utility lines placed paraliel to the stream shall be located at least 50 feet from an
intermittent or perennial stream, measured from the top of the stream bank. The
cabinet may allow construction within the 50 foot buffer if avoidance and
minimization efforts are shown and adeguate methods are utilized to prevent soil
from entering the stream.

Utility line stream crossings shall be constructed by methods that maintain flow
and allow for a dry excavation. Water pumped from the excavation shall be
contained and allowed to settle prior to re-entering the stream. Excavation
equipment and vehicles shall operate outside of the flowing portion of the stream.
Spoil material from the excavation shall not be allowed to enter the flowing partion
of the stream.

The activities shall not result in any permanent changes in pre-construction
elevation contours in surface waters or wetlands or stream dimension, pattern or
profile.

Utility line activities which impact wetlands shall not result in conversion of the area
to non-wetland status. Mechanized land clearing of forested wetlands for the
installation or maintenance of utility lines is not authorized under this certification.

Activities qualifying for coverage under this General Water Quality Certification are
subject to the following conditions;

a. Erosion and sedimentation potlution control plans and Best Management
Practices must be designed, installed, and maintained in effective
operating condition at all times during construction activities so that
violations of state water quality standards do not occur.

b. Sediment and erosion control measures, such as check-dams constructed
of any material, silt fencing, hay bales, efc., shall not be placed within
surface waters of the Commonwealth, either temporarily or permanently,
without prior approval by the Kentucky Division of Water's Water Quality
Certification Section. If placement of sediment and erosion control
measures in surface waters is unavoidable, design and placement of
temporary erosion control measures shall not be conducted in such a
manner that may result in instability of streams that are adjacent to,
upstream, or downstream of the structures. All sediment and erosion
control devices shall be removed and the natural grade restored within the
completion timeline of the activities.

WATER DISTRIBUTION PIPING
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Measures shall be taken to prevent or control spills of fuels, lubricants, or
other toxic materials used in construction from entering the watercourse.
Removal of riparian vegetation shall be limited to that necessary for
equipment access.

To the maximum extent practicable, all in-stream work under this
certification shall be performed under low-flow conditions.

Heavy equipment, .g. bulldozers, backhoes, draglines, etc., if required for
this project, should not be used or operated within the stream channel. In
those instances in which such in-stream work is unavoidable, then it shall
be performed in such a manner and duration as to minimize turbidity and
disturbance to substrates and bank or riparian vegetation.

Any fill shall be of such composition that it will not adversely affect the
biological, chemical, or physical properties of the receiving waters and/or
cause violations of water quality standards. If rip-rap is utilized, it should
be of such weight and size that bank stress or siump conditions will not be
created because of its placement.

if there are water supply intakes located downstream that may be affected
by increased turbidity and suspended solids, the permittee shall notify the
operator when such work will be done.

Should evidence of stream pollution or jurisdictional wetland impairment
and/or violations of water quality standards occur as a result of this activity
{either from a spill or other forms of water pollution), the Kentucky Division
of Water shall be notified immediately by calling (800) 928-2380.

Non-compliance with the conditions of this general certification or violation of
Kentucky state water guality standards may result in civil penalties.

CONSTRUCTION IN A FLOODPLAIN

A No material shall be placed in the stream or in the flood plain to form construction pads,
coffer dams, access roads, etc. unless prior approval has been obiained from the
Environmental and Public Protection Cabinet.

8. The trench shall be backfilled as closely as possible to the original contour. All excess
material from construction of the trench shall be disposed of outside the flood plain unless
the applicant has received prior approval from the Cabinet to fill within the flood plain,

POLYVINYL CHLORIDE PLASTIC (PVC) PIPE

A AWWA C-800

1.

4-inch through 12-inch - PVC plastic pipe shall conform to ANSI/AWWA C-900,
DR 18 pressure class 235. PVC pipe shall have a maximum laying length of 20
feet, with bell end and elastomeric gasket, and with plain end for cast-iron or
ductile-iron fittings. Elastomeric gasket shall conform with the requirements of
ASTM E-477. The seal of the National Sanitation Foundation Testing Laboratory
must appear on each pipe

B. CLASS 200 & 250

1.

Polyvinyl chloride (PVC) pipe for water mains shall be Class 200({SDR 21)orClass
250 (SDR 17) PVC pressure rated pipe as shown on the Drawings or indicated in
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the proposal form with either twin gasket joints or integral bell joints with rubber O-
ring seals.

2. Ali PVC pipe shall conform to the latest revisions of ASTM D-1784 (PVC
Compounds), ASTM D-2241 (PVC Plastic Pipe, SDR) and ASTM D-2672 (Bell-
End PVC Pipe). Rubber gasketed joints shall conform to ASTM D-3139. The
gaskets for the PVC pipe joint shall conform to ASTM F-477 and D-1869.

3. Couplings shall be furnished by the pipe manufacturer and shall accommodate the
pipe for which they are used. Rubber gasket joints shall provide adequate
expansion to allow for a 50 degree change in temperature on one length of pipe.
Lubrication for rubber connected couplings shall be water soluble, non-toxic, be
non-objectionable in taste and odor and have no deteriorating affect on the PVC
or rubber gaskets and shall be as supplied by the pipe manufacturer. Couplings
shall conform to ASTM D-3138; SDR-21, 200 psi.

4, All pipe and couplings shall bear identification markings that will remain legible
during normal handling, storage and installation, which have been applied in a
manner that will not reduce the strength of the pipe or coupling or otherwise
damage them. Pipe and coupling markings shall inciude the normal size and OD
base, material code designation, dimension ratio number, ASTM Pressure Class,
ASTM designation number for this standard, manufacturer's name or trademark,
seal {mark) of the testing agency that verified the suitability of the pipe material for
potable-water service. Each marking shali be applied at intervals of not more than
5 feet for the pipe and shall be marked on each coupling.

Fittings shall be pressure class 350 ductile iron and have mechanical-joints or push-on
joints in accordance with ANSI/AWWA C110/A21.10, latest revision, and shall conform to
the details and dimensions shown therein. Fittings shall have interior cement-mortar lining
as specified hereinbefore for the pipe. Compact ductile iron fittings meeting the
requirements of ANSI/AWWA C153/A21.53, latest revision, will also be acceptable.

The basis of acceptance of PVC plastic water main pipe will be a written, notarized
certification, accompanied by a copy of test results, that the pipe and pipe material has
been sampled, tested and inspected in accordance with the designated standard
specifications. These certifications shall be obtained from the manufacturer and delivered
to the Engineer's or Owner's representative on the project site. A sufficient number of tests
and certifications shall be made so as to be representative of the complete project. Copies
of the test results shall be kept on file by the manufacturer and shall be available for review
by the Engineer or Qwner upon request.

Pipe shall be visually inspected on the project site for proper markings which shall include
manufacturer's name or trademark, nominal pipe size, pressure rating for water at 73.4
degrees F., plastic pipe material designation code (e.g. PVC 1120), dimension ratio,
AWWA or ASTM designation and pressure class with which the pipe complies, and the
National Sanitation Foundation NSF 14 Seal of Approval for drinking water.

DUCTILE IRON PIPE (D.L.P.)

A

AWWA C150/AWWA C151

1. Ductile iron pipe (D.1.P.) shall conform to ANSYAWWA C150/A21.50, ANSUAWWA
C151/A21.51 Standard. The pipe shall conform to thickness class 350 unless
noted otherwise. All pipe, fittings and joints should be capable of accommodating
pressure up to 350 psi.  Joint restraints required. SEE SECTION 012500
PRODUCTS & SUBSITITUTIONS.
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All pipe shall be tar coated outside and shall receive a standard cement lining with
bituminous seal coat on the inside in accordance with ASA Specification A21.40
{(AWWA-C104).

Cement mortar lining and seal coating for pipe where applicable, shall be in
accordance with ANSI/AWWA C104/A21.4. Bituminous outside coating shall be
in accordance with ANSU/AWWA C151/A21.51 for pipe and ANSI/AWWA
C110/A21.10 for fittings.

No separate pay item has been established for fittings and no determination of the
number of fittings required on the job has been made. The Contractor, during the
bidding phase, shall determine the number of fittings required on the job and
include the cost of the fittings and installation in the unit price for pipe.

Push-on type joints shall be single rubber gasket, with cast gasket socket and
recessed bell with a tapered annular opening and flared socket and shali conform
to ANSUAWWA C111/A21.11. Plain spigot ends shall be suitably beveled to
permit easy entry into the bell, centering and compressing the gasket.

Ductile iron flanged joint pipe shall conform to ANSI/AWWA C115/A 2115
Standard and have a Class of 350. The pipe shalt have a rated working pressure
of 350 psi with Class 125 flanges. Gaskets shall be ring gaskets with a thickness
of 1/8-inch. Flange bolts shall conform to ANSI B16.1.

Flanged fittings shall meet all requirements of ANSI/AWWA C110/A21.10 and
have Class 125 flanges. Fittings shall accommodate a working pressure up to 350
psi and be supplied with all accessories.

River crossing pipe shall be ductile iron with ball and socket type joint. The joint
shall be boltless with restraint provided by @ bayonet-type locking of the retainer
over the bell. All pipe compeonents shall be rugged, high strength ductile iron,
The barrel is cast of 60-42-10 ductile iron in accordance with American National
Standard A21.51. The bell, ball, and retainer are cast of 70-50-05 ductile iron in
accordance with the applicable requirements of American National Standard
A21.10. The gasket will be of high quality rubber and symmetrical in shape. The
first and last section of river crossing pipe shall be furnished with mechanical joint
ends suitable for connection to the remaining system piping.

Restraint glands or fittings shall be either "Meg-a-Lug" or "Series 100" or "Series
1200" as manufactured by EBBA Iron Sales, Inc., Eastland, Texas.

Restrained Joint Pipe:

a Restrained joints for 4" through 16" push-on joint pipe installation is
required and indicated in the project plans or specifications, restrained
push-on joint pipe and fittings utilizing ductite iron components shall be
provided.

b. Restrained joint pipe shall be ductile iron manufactured in accordance with
the requirements of ANSVAWWA C151/A21.51. Push-on joints for such
pipe shall be in accordance with ANSVAWWA C111/A21.11. Pipe
thickness shafl be designed in accordance with ANSI/AWWA
C150/A21.50, and shall be based on laying conditions and internal
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pressures as stated in the project plans and specifications. Pipe shall be
U.S. Pipe TR FLEX pipe or equal.

Restrained joint fittings shall be ductile iron in accordance with applicable
requirements of ANSI/AWWA C110/A21.10 with the exception of the
manufacturer's proprietary design dimensions. Push-on joints for such
fittings shall be in accordance with ANSVAWWA C111/A21.11. Fittings
shall be U.S. Pipe TR FLEX fittings or equal.

Cement mortar lining and seal coating for pipe and fittings, where
applicable, shall be in accordance with ANSVAWWA C104/A21.4.
Bituminous outside coafting shall be in accordance with ANSIVAWWA
C151/A21.51 for pipe and ANSI/AWWA C110/A21.10 for fittings.

Restrained push-on joints for pipe and fittings shall be designed for a water
working pressure of 350 psi in sizes 4" through 24" and 250 psi for sizes
30" through 54"

Restrained push-on joint pipe and fittings shall be capable of being
deflected after assembily.

2.03 HIGH-DENSITY POLYETHYLENE AWWA C906

A AWWA Co08

1. General: This section is for High-density Polyethylene AWWA C806 and NSF 14
Approved Pipe for Potable Water Service in Sizes 4" to 24" DIPS (Ductile Iron Pipe
Size) and defines the characteristics and properties of high-density polyethylene
pipe. This specification governs the material, pipe, fittings, butt fusion, and general
construction practice for HDPE piping systems.

a.

Pipe shall have a hydrostatic design stress rating of 800 psi based on a

material with a 1,600 psi at 23° hydrostatic design basis as determined in
accordance with ASTM D-2837.

Fittings shall be molded or fabricated from material meeting the same
standards as the pipe.

Joints shali be made by the thermal butt fusion system. All joints shall be
completely watertight, airtight and as strong as or stronger than the pipe
wall, in strict accordance with the manufacturer's recommendations.

Sections of polyethylene pipe shall be joined into continuous lengths on
the job site above ground. The joining method shall be the heat fusion
method and shall be performed in sirict accordance with the pipe
manufacturer's recommendations. The heat fusion equipment used in the
joining procedures shall be capable of meeting all conditions
recommended by the pipe manufacturer, including, but not limited to,

temperature requirements of 400°F, alignment, and 150 psi interfacial
fusion pressure.

Heat fusion joining shall be 100% efficient offering a joint weld strength

equal to or greater than the tensile strength of the pipe. Socket fusion
shall not be used.
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2. References: Where all or part of a Federal, ASTM, ANSI, AWWA, etc., standard

specification is incorporated by reference in these Specifications, the reference
standard shall be the latest edition and revision and considered a part of these
specifications.

3 Material: Materials used for the manufacture of polyethylene pipe and fittings shall
be extra high molecular weight, high density PE 3408 polyethylene resin. The
material shall be listed by PP (Plastics Pipe Institute, a division of the Society of
the Plastics Industry) in PP TR-4 with a 73°F hydrostatic design basis of 1,600 psi
and a 140°F hydrostatic design basis of 800 psi. The PPI listing shall be in the
name of the pipe manufacturer and shall be based on ASTM D 2837 testing.

4. Pipe and Fittings: Qualification of Manufacturers. The Manufacturer shall have
manufacturing and quality assurance facilities capable of producing and assuring
the quality of the pipe and fittings required by these Specifications. The
Manufacturer's production facilities shall be open for inspection by the Owner or
his Authorized Representative.

a. Pipe: Pipe supplied under this specification shall have a nominal DIPS
(Ductile lron Pipe Size) OD unless otherwise specified. The DR
(Dimension Ratio) and the pressure rating of the pipe supplied shall be as
shown on the drawings. The pipe shall be produced from approved HDPE
pipe grade resin with the nominal physical properties as specified in the
appropriate ASTM specifications for the sizes indicated. Pipe having a
diameter 3" and larger will be made to the dimensions and tolerances
specified in ASTM F 714,

The pipe shall contain no recycled compound except that generated in the
manufacturer's own plant. The pipe shall be homogeneaus throughout and
free of visible cracks, holes, voids, foreign inclusions, or other defects that
may affect the wall integrity.

b. Pipe Performance: The pipe will be extruded from resin meeting the
specifications of ASTM D 3350 with a minimum cell classification of
345484C.

c. Fittings: HDPE fittings shall be in accordance with ASTM D 3261 and shall

be manufactured by injection molding, a combination of extrusion and
machining, or fabrication from HDPE pipe conforming to this specification.
The fittings shall be fully pressure rated and provide a working pressure
equal to that of the pipe with an included 2:1 safety factor. The fittings shall
be manufactured from the same base resin type and cell classification as
the pipe itself. The fittings shall be homogeneous throughout and free from
cracks, holes, foreign inclusions, voids, or other injurious defects.

d. Molded Fittings. Molded fittings shall be manufactured and tested in
accordance with ASTM D 3261 and shall be so marked. Molded fittings
shall be tested in accordance with AWWA C906.

e. X-Ray Inspection. The Manufacturer shall submit samples from each
molded fittings production lot to x-ray inspection.

f. Fabricated Fittings. Fabricated fittings shall be made by heat fusion joining

specially machined shapes cut from pipe, polyethylene sheet stock or
molded fittings. Fabricated fittings shall be rated for internal pressure
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service at least equal to the full service pressure rating of the mating pipe.
Fabricated fittings shall be tested in accordance with AWWA C906.

ga. Polyethylene Flange Adapters. Flange adapters shail be made with
sufficient throughbore length to be clamped in a butt fusion-joining
machine without the use of a stub-end holder. The sealing surface of the
flange adapter shall be machined with a series of small v-shaped grooves
(serrations) to promote gasketiess sealing, or restrain the gasket against
blowout.

Joining - Butt Fusion: ~ Sections of polyethylene pipe shall be joined by the butt
fusion process into continuous lengths at the job site. The joining method shall be
the heat fusion method and shall be performed in strict accordance with the pipe
manufacturer's recommendations. The heat fusion equipment used in the joining
procedures should be capable of meeting all conditions recommended by the pipe
manufacturer. Properly executed electrofusion fittings may be used. Extrusion
welding or hot gas welding of HDPE shali not be used for pressure pipe
applications or fabrications where shear or structural strength is important,
Mechanical joint adapters, flanges, unions, grooved-couplers, transition fittings,
and some mechanical couplings may be used to mechanically connect HDPE pipe.
Refer to the manufacturer's recommendations.

Joining - Other Means: Polyethylene pipe and fittings may be joined together or
to other materials by means of (a) flanged connections (flange adapters and back-
up rings), (b) mechanical couplings designed for joining polyethylene pipe or for
joining polyethylene pipe to another material, (c) MJ Adapters or (d) electrofusion.
When joining by other means, the instaliation instructions of the joining device
manufacturer shall be observed.

a 1D Stiffener and Restraint. A stiffener shall be installed in the bore of the
polyethylene pipe when an OD compression mechanical coupling is used
and when connecting plain end PE pipe to a mechanical joint pipe, fitting
or appurtenance. External clamp and tie rod restraint shall be installed
where PE pipe is connected to the socket of a mechanical joint pipe, fitting
or appurtenance except where an MJ Adapter is used.

Quality and Workmanship: The pipe and/or fitting manufacturer's production
facilities shall be open for inspection by the owner or his designated agents with a
reasonable advanced notice. During inspection, the manufacturer shail
demonstrate that it has facilities capable of manufacturing and testing the pipe
and/or fittings to standards required by this specification. Pipe which has been
tested by the manufacturer and falis outside of the appropriate imits set forth in
this specification will be cause for rejection.

QA Records:  QA/QC records shall be maintained intact for a minimum of one
year from the date of production.

Pipe Marking:  During extrusion production, the HDPE pipe shall be continuously
marked with durable printing including the following in formation;

Nominal Size

Dimension Ratio

Pressure Class, psi

Manufacturer's Name and Product Series
Cell Class

ASTM Basis
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"NSF-PW"

Pipe Test Category

Plant Caode & Extruder

Production Date

Operator Number (Shift Letter optional)
Resin Supplier Code

Pipe Packaging, Handling, & Storage:  The manufacturer shall package the pipe
in a manner designed to deliver the pipe to the project neatly, intact, and without
physical damage. The transportation carrier shall use appropriate methods and
intermittent checks to insure the pipe is properly supported, stacked, and
restrained during transport such that the pipe is not nicked, gouged, or physically
damaged. Pipe shall be stored on clean, level ground to prevent undue scratching
or gouging. If the pipe must be stacked for storage, such stacking shall be done in
accordance with the pipe manufacturer's recommendations. The pipe shall be
handled in such a manner that it is not pulled over sharp objects or cut by chokers
or lifting equipment. Sections of pipe having been discovered with cuts or gouges
in excess of 10% of the pipe wall thickness shall be cut out and removed. The
undamaged portions of the pipe shall be rejoined using the heat fusion joining
method. Fused segments of pipe shall be handled so as to avoid damage to the
pipe. Chains or cable type chokers must be avoided when lifting fused sections of
pipe. Nylon stings are preferred. Spreader bars are recommended when lifting long
fused sections.

Testing.

a. Fusion Quality. The Contractor shall ensure the field set-up and operation
of the fusion equipment, and the fusion procedure used by the Contractor's
fusion operator while on site. Upon request by the Owner, the Contractor
shal verify fieid fusion quality by making and testing a trial fusion. The trial
fusion shall be allowed to cool completely; then test straps shall be cut out
and bent strap tested in accordance with ASTM D 2657. if the bent strap
test of the trial fusion fails at the joint, the field fusions represented by the
trial fusion shall be rejected. The Contractor at his expense shall make all
necessary corrections to equipment, set-up, operation and fusion
procedure, and shall re-make the rejected fusions.

b, Hydro-Test:  Pipelines shall be tested to the requirements and
specifications of the engineer of record. HDPE pressure pipe shall be
tested in accordance with the specifications and requirements of the
engineer of record andfor with the manufacturer's recommendations. The
pressure rating of the pipe is a function of temperature at the time of hydro-
test. Refer o the manufacturer's temperature related pressure ratings. At
a minimum and if not specified elsewhere, hydro-test the piping system at
1.5 times the pressure rating of the pipe for 2 to 3 hours per Driscopipe
Technical Note #35. If a system component such as a fabricated or
mechanical fitting has a pressure rating less than that of the pipe, the
piping system should be pressure tested to manufacturer's guidelines on
that component.

COUPLING AND ADAPTORS

Flexible couplings shall be of the sleeve type with a middle ring, two wedge shaped resilient
gaskets at each end, two follower fings, and a set of steel trackhead boits. The middie ring
shall be flared at each end to receive the wedge portion of the gaskets. The follower rings
shall confine the outer ends of the gaskets, and tightening of the bolts shall cause the
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follower rings to compress the gaskets against the pipe surface, forming a leak-proof seal.
Flexible couplings shall be steel with minimum wall thickness of the middle ring or sleeve
installed on pipe being 5/16-inch for pipe smaller than 10 inches, 3/8-inch for pipe 10 inches
or larger. The minimum length of the middle ring shall be 5-inches for pipe sizes up to 10
inches and 7 inches for pipe 10 inches to 30 inches. The pipe stop shall be removed.
Gaskets shall be suitable for 250 psi pressure rating or at rated working pressure of the
connecting pipe. Couplings shall be harnessed and be designed for 250 psi.

Fianged adapters shall have one end suitable for bolting to a pipe flange and the other end
of fiexible coupling similar to that described hereinbefore. All pressure piping with
couplings or adapters shall be harnessed with full threaded rods spanning across the
couplings or adapters. The adapters shall be furnished with bolts of an approved corrosion
resistant steel alioy, extending to the adjacent pipe flanges. Flanges on flanged adapter
{unless otherwise indicated or reguired) shall be faced and drilled ANS!I B16.1 Class 125.

Fiexible couplings and flanged adapters shall be as manufactured by Dresser, Rockwell,
or equal, per the following, unless otherwise specified and/or noted on the Drawings:

Steel couplings for joining same size, plain-end, steel, cast iron, and PVC plastic pipe.

Dresser Rockwell
Style 138 4ff

Transition couplings for joining pipe of different cutside diameters-

Dresser Rockweli
Style 162 (4"-12") 413 steel (2"-24")
Style 82 (2"-24") 415 steel {(6"-48")

433 cast (2'-16")
435 cast (2"-12%)

Flanged adapters for joining plain-end pipe to flanged pipe, fittings, valves and equipment.

Dresser Rockwel]

Style 127 cast {3"-12") 912 cast (3"-12")

Style 128 steel (3"-48" C.I. Pipe) 913 steel (3" and larger)
Style 128 steel (2"-96" steel pipe)
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DETECTABLE UNDERGROUND UTILITY WARNING TAPES

A.

Detectable underground utility warning tapes which can be located from the surface by a
pipe detector shall be installed directly above nonmetallic (PVC, polyethylene, concrete)

pipe,

The tape shall consist of a minimum thickness 0.35 mils solid aluminum foil encased in a
protective inert plastic jacket that is impervious to all know alkalis, acids, chemical reagents
and solvents found in the soil.

The minimum overall thickness of the tape shall be 5.5 mils and the width shall not be less
than 2" with a minimum unit weight of 2-1/2 pounds/1" x 1,000". The tape shall be color
coded and imprinted with the legend as foilows:

Type of Utility Color Code L.egend
Water Blue Caution Buried Water Line Below

Detectable underground tape shall be “Detect Tape” as manufactured by Allen Systems,
or equal.

Installation of detectable tapes shall be per manufacturer's recommendations and shall be
as close to the grade as is practical for optimum protection and detectibility. Allow a
minimum of 18" between the tape and the line.

Payment for detectable tapes shali be included in the linear foot price bid of the appropriate
bid item(s) unless i is listed as a separate payment item in the bid schedule.

TRACER WIRE

A

D.

Tracer wire shall be 12 gauge copper wire with 30-mil polyethylene jacket. Tracer wire
shali be instalied with all buried piping, "duct” taped to top of pipe.

Split Bolt connectors are required when connecting two (2) pieces of tracer wire. Wire and
connector shall be wrapped with electrical tape.

Tracer wire shall be brought up into locator boxes with grounding devices. Locator boxes
shall be valve boxes with a polystyrene donut that fits around the box to serve as a
termination point for tracer wire. Locator boxes shall be installed at a maximum of 3000
finear feet apar, or where shown on the Drawings.

Payment for tracer wire and boxes shall be included in the linear foot price bid of the
appropriate bid item(s) uniess itis listed as a separate payment item in the bid schedule

CONCRETE PIPE ANCHORS, THRUST BLOCKS, CRADLE OR ENCASEMENT

A

Where indicated on the Drawings, required by the Specifications or as directed by the
Engineer, concrete pipe anchors, thrust blocks, cradies or encasements shall be installed.

Concrete shall be 3,500 psi, and reinforcing bars shall be installed as indicated on the
details.
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CONNECTION OF NEW WATER MAINS TO EXISTING SYSTEM

A The Contractor shall connect the new water main to existing water main where shown on
the Drawings or directed by the Engineer, and shall furnish all necessary equipment and
materials required to complete the connection.

POLYETHYLENE (PE) TUBING

A Customer service tubing, sizes 3/4-inch and 1-inch, shall be Polyethylene (PE) DR-S (200
psi) and conform to AWWA C801, ASTM F 741 with a pipe designation of PE 3408 defined
per ASTM D 3035 for IPS sizes and ASTM D 2737 for CTS sizes.

CUSTOMER SERVICE RELOCATIONS AND RE-CONNECTIONS

Where water service lines are disturbed, the Contractor shall reconnect the existing service line to

the new water main. The Contractor shali furnish and install the necessary piping, couplings,
fittings, etc. necessary to complete the service line re-connection.

A Service Lines Not Crossing a Road
1. Uniess indicated otherwise on the plans, all service lines shall be of PE tubing.
2. Water service connections shall be made in accordance with the details shown on

the Drawings and/or set forth heraein. Locations of the various sizes shall be as
directed by the Engineer and as shown on the Drawings.

B Service Lines Crossing a County Road or City Streets

1. Same as subparagraph A, except that in general all pipe may be jacked beneath
certain paved or blacktopped city streets or county roads, unless solid rock
prevents using this method in which case, the open trench method will be used.
Schedule 40 stee! pipe shall be used as casing pipe unless otherwise indicated by
the plans. The open trench method generally will be used on all unpaved city
streets, county roads and private driveways. In general, blacktopped private
driveways shall also be jacked under. In all cases where lines are under traffic, a
mintmum cover of thirty-six (36) inches shall be provided. All backfill shali be
compacted by air tampers in layers no greater than 6-inch depth. Specific
instructions as to the type of crossing to be instalied will be shown on the pians.

C. Service Lines Crossing a State Highway

1. Services shall be jacked or pushed under paving. If solid rock is encountered,
trench will be open-cut, pipe placed and backfilled all in accordance with current
requirements of the State Highway Department or the crossing will be relocated to
permit boring or jacking. Specific details will be shown on the plans. Where
required on the plans or by the ENGINEER service pipe shall be encased under
highways. Schedule 40 steel pipe shall be used as casing pipe unless otherwise
indicated by the plans,

D. Existing Galvanized lron Services

1. All galvanized services are to be replaced in their entirety, including service piping
from the main to the meter, corporation staps, water meters, meter setters, meter
boxes, and service piping five (5} feet past the meter. Service connections shall be
made in accordance with the details shown on the Drawings and/or set forth
herein.
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CORPORATION STOPS AND FITTINGS FOR HOUSE SERVICE RECONNECTIONS

Corporation stops, of the size required, shall be tapped directly into the water main for
Ductile Iron Pipe or by the use of a tapping saddle for PVC pipe.

Corporation stops shall have AWWA C800-66 C.S. threaded inlet. Outlets shall be suitable
for the type of service piping furnished and laid, and the Contractor shall verify compatibility
with “iron pipe size" or "copper tubing size" service piping as required before ordering
stops.

Corporation stops shall match the listed manufacturer listed in SECTION 012500 -
PRODUCTS & SUBSTITUTIONS or Owner and Engineer approved equal,

Fittings shall be brass.

PART 3 - EXECUTION

3.01 EXCAVATION FOR PIPELINE TRENCHES

A

Unless otherwise directed by the Engineer, trenches in which pipes are to be laid shall be
excavated in open cut to the depths required by field conditions or as specified by the
Engineer. In general this shall be interpreted to mean that machine excavation in earth
shall not extend below an elevation permitting the pipe to be properly bedded. Installation
shall be in accordance with ANSYAWWA C600 for ductile iron and Cast lron O.D. (AWWA)
PVC pipe or ASTM F-645 for Iron Pipe O.0. (ASTM) PVC pipe except as maodified herein.

I the foundation is good firm earth and the machine excavation has been accomplished as
set out hereinbefore, the remainder of the material shall be excavated by hand, then the
earth pared or molded to give full support to the lower quadrant of the barrel of each pipe.
Where bell and spigot is involved, bell holes shall be excavated during this latter operation
to prevent the bells from being supported on undisturbed earth. If for any reason the
machine excavation in earth is carried below an excavation that will permit the type of
bedding specified above, then a layer of granular material shall be placed so that the lower
quadrant of the pipe will be securely bedded in compact granular fill.

Excavation may be undercut to a depth below the reqguired invert elevation that will permit
laying the pipe in a bed of granular material to provide continuous support for the bottom
quadrant of the pipe. When this method is used, the bedding shall be as set out in
Paragraph 3.02 hereinafter.

Trenches shall be of sufficient width to provide free working space on each side of the pipe
and to permit proper backfilling around the pipe, but unless specifically authorized by the
Engineer, trenches shall in no case be excavated or permitted to become wider then 20"
plus the nominal diameter of the pipe at the level of or below the top of the pipe. If the
trench does become wider than 2'-0" at the level of or below the top of the pipe, special
precaution may be necessary, such as providing compacted, granular fill up to top of the
pipe or providing pipe with additional crushing strength as determined by the Engineer after
taking into account the actual trench loads that may result and the strength of the pipe
being used. The Contractor shall bear the cost of such special precautions as are
necessary.
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All excavated materials shall be placed a minimum of two feet (2') back from the edge of
the trench.

Before laying the pipe, the trench shall be opened far enough ahead to reveal obstructions
that may necessitate changing the line or grade of the pipeiine.

The trench shall be straight and uniform so as to permit laying pipe to lines and grades
given by the Engineer. It shall be kept free of water during the laying of the pipe and until
the pipeline has been backfilled. Removal of trench water shall be at the Contractor's
expense. Dry conditions shall be maintained in the excavations until the backfill has been
placed. During the excavation, the grade shall be maintained so that it will freely drain and
prevent surface water from entering the excavation at all times. When directed by Owner,
temporary drainage ditches shall be installed to intercept or direct surface water which may
affect work. All water shall be pumped or drained from the excavation and disposed of in
a suitable manner without damage to adjacent property or to other work.

Minimum cover of 30" shall be provided for alf pipelines, except those located in the State
Highway Right of Way. Those shall have a minimum cover of 42",

PIPE BEDDING

A

Al pipe shall be supported on a bed of granular materiai, unless the trench has been
prepared in accordance with Paragraph 3.1B. In no case shall pipe be supported directly
on rock. Bedding shail not be a separate pay item unless otherwise set out in the Detailed
Specifications. Bedding shall be provided in earth bottom trenches, as well as rock bottom
trenches. Bedding material shall be free from large rock, foreign material, frozen earth,
and shall be acceptable to the Engineer. Bedding shall be a minimum of 8" below pipe
barrel.

in all cases the foundation for pipes shall be prepared so that the entire load of the backfil
on top of the pipe will be carried on the barrel of the pipe so that none of the load will be
carried on the bells.

Where flexible pipe is used, the bedding shall be placed up to at least the spring line
(horizontal center line) of the pipe. The bedding material and procedures shall conform to
ASTM D 2321 and any Technical Specifications set out hereinafter. If conditions warrant,
the Engineer may require the bedding to be placed above the springline of the pipe.
Granular bedding shall be Size #9-m or ASTM C 33, Size #7 crushed stone, fine gravel, or
sand, and is not a separate pay item.

Where undercutting and granular bedding is involved it shall be of such depth that the
bottom of the bells of the pipe will be at least three inches above the bottom of the trench
as excavated. Undercutting is not a separate pay item.

In wet, yielding mucky locations where pipe is in danger of sinking below grade or floating
out of line or grade, or where backfill materials are of such a fluid nature that such
movemnents of the pipe might take place during the placing of the backfill, the pipe must be
weighted or secured permanently in place by such means as will prove effective. When
ordered by the Engineer, yielding and mucky materials in subgrades shall be removed
below ordinary trench depth in order to prepare a proper bed for the pipe. Crushed stone
or other such granular material, if necessary, as determined by the Engineer to replace
poor subgrade material, shall be a separate pay item and classified as "Special Granular
Fill". Removal of poor material is not a separate pay item.

Installation shall be in accordance with ASTM D 2321 except as modified hereinafter.
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SPECIAL GRANULARFILL

A

As noted in Paragraph 3.2E, granular material for "Special Granular Fill” when directed by
the Engineer shall be Department of Transportation crushed limestone, Size #57. Payment
for "Special Granular Fill' must have approval from the Engineer prior to installation.

LAYING PIPE

A

The laying of pipe in finished trenches shall be commenced at the lowest point so the spigot
ends point in the direction of flow.

All pipes shall be laid with ends abutting and true to line and grade as given by the
Engineer. Supporting of pipes shall be as set out hereinbefore under "Pipe Bedding” and
in no case shall the supporting of pipes on blocks be permitted.

Before each piece of pipe is lowered into the trench, it shall be tharoughly inspected to
insure that it is clean. Each piece of pipe shall be lowered separately unless special
permission is given otherwise by the Engineer. No piece of pipe or fiting which is known
to be defective shall be laid or placed in the lines. If any defective pipe or fitting shall be
discovered after the pipe is laid, it shall be removed and replaced with a satisfactory pipe
or fitting without additional charge. in case a length of pipe is cut to fitin a line it shall be
so cut as to leave a smooth end at right angles to the longitudinal axis of the pipe.

Pipe shall not be laid on solid rock. A pad of granular material as specified in Paragraph
3.02 "Pipe Bedding”, shall be used as a pipe bedding. Pipe bedding is nota separate pay
item. lrregularities in subgrade in an earth trench shall be corrected by use of granular
material,

When ordered by the Engineer, unsuitable materials in subgrades shal be removed below
ordinary trench depth in order to prepare a proper bed for the pipe.

When laying of pipe is stopped for any reason, the exposed end of such pipe shall be
closed with a plywood or fabricated piug fitted into the pipe bell, so as to exclude earth or
other material, and precautions taken to prevent flotation of pipe by runoff into trench.

No backfilling {except for securing pipe in place) over pipe will be allowed unti the Engineer
has had an opportunity to make an inspection of the joints, alignment and grade, in the
section laid.

BACKFILLING PIPELINE TRENCHES

A

Backfilling of pipeline trenches shall be accomplished as shown on the Drawings and with
details set forth hereinafter. Before final acceptance, the Contractor will be required {o
level off all trenches or to bring the trench up to grade. The Contractor shall also remove
from roadways, rights-of-way and/or private property all excess earth or other materials
resulting from construction. In the event that pavement is not placed immediately following
trench backfilling in paved areas, the Contractor shail be responsible for maintaining the
trench surface in a level condition at proper pavement grade at alf times. Under pavement,
all trench backfill shall be in accordance with Method C as shown on the Detail Drawings.
All other trench backfill shall be in accordance with Method Aor B.

Method "A" - Backfilling in Open Terrain:

Backfilling of pipeline trenches in open terrain shail be accomplished in the following
manner:
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1. The lower portion of the trench, from the pipe bedding to a point 12" above the top
of the pipe, shall be backfilled with material free from rock and/or materiai
acceptabie to the Engineer. This material shall be placed in a manner approved
by the Engineer, and shall be carefully compacted to avoid dispiacement of the
pipe. Compaction shall be accomplished by hand-tamping or by approved
rmechanical methods,

2. The upper portion of the trench above the compacted portion shall be backfilled
with material which is free from large rock. Incorporation of rock having a volume
exceeding one-half cubic foot is prohibited. Backfilling this portion of the trench
may be accomplished by any means approved by the Engineer. The trench backfil
shail be heaped over or leveled as directed by the Engineer.

Method "B" - Backfilling Under Sidewalks & Unpaved Driveways:

Backfilling of pipeline trenches under sidewalks and unpaved driveways shall be
accompiished in the following manner.

1. The lower portion of the trench, from the pipe bedding to a paint 12 inches above
the top of the pipe, shall be backfilled with material free from rock and/or material
acceptable to the Engineer. This material shall be placed in a manner to avoid
disptacement of the pipe. Compaction shall be accomplished by hand-tapping or
by approved mechanical methods.

2. The middle portion of the trench, from a point 12" above the top of the pipe to a
point 6" below the grade line, shall be backfilled with material free from rock andfor
acceptable to the Engineer. This material shall be placed and compacted in layers
of approximately 6 inches. Water (puddling) may be used as required to obtain
maximum compaction.

a Upon approval of the Engineer, the Contractor may backfill the middie
portion of the trench with crushed stone, fine gravel, or sand in lieu of
materials which require compaction.

3. The upper portion of the trench shall be temporarily backfilled and maintained with
crushed stone or gravel until such time as the sidewalk is constructed or the
driveway surface is restored.

Method "C" - Backfilling Under Streets, Roads, and Paved Driveways:

Backfilling of pipetine trenches under streets, roads and paved driveways shall be
accomplished in the following manner:

1. The lower portion of the trench from the pipe bedding to a point 6" below the bottom
of the pavement or concrete sub-slab, shall be backfilled with # 9 crushed stone.
2. The upper portion of the trench, from a point 6" below the bottom of the pavement

or concrete sub-slab to grade, shall be backfilled with a base course of dense
graded aggregate. At such time that pavement replacement is accomplished, the
excess base course shall be removed as required.

Trenches outside existing sidewalks, driveways, streets, and highways shall be backfilled
in accordance with Method "A". Trenches within the limits of sidewalk and unpaved
driveways shall be backfilled in accordance with Method “B". Trenches within the paving
limits of existing streets, highways and driveways shall be backfilled in accordance with
Method "C". All methods are shown on the Detail Drawings. When directed by the
Engineer, the Contractor shall wet backfill material to assure maximum compaction.
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1. Before final acceptance, the Contractor will be required to level off all trenches or
to bring the trench up to grade. The Contractor shall also remove from roadways,
rights-of-ways and/or private property all excess earth or other materials resuiting
from construction.

2. in the event that pavement is not placed immediately following trench backfilling in
streets and highways, the Contractor shall be responsible for maintaining the
trench surface in a level condition at proper pavement grade at all times.

SETTLEMENT OF TRENCHES

A

Whenever lines are in, or cross, driveways and streets, the Contractor shall be responsible
for any trench settiement which occurs within these rights-of-way within one (1) year from
the time of fina! acceptance of the work. If paving shall require replacement because of
trench settlement within this time, it shall be replaced by the Contractor at no extra cost {o
the Owner. Repair of settiement damage shall meet the approval of the Owner.

CONCRETE THRUST BLOCKS, CRADLE, ANCHORS OR ENCASEMENT

A

Concrete thrust blocks, cradle, anchors or encasement shail be placed where shown on
the Drawings, required by the Specifications, or as directed by the Engineer.

For cradie and encasement, concrete shall be 3000 psi and shall be mixed sufficiently wet
ta permit it to flow under the pipe to form a continuous bed.

For thrust blocks and anchors, concrete shall be 3000 psi, and shall be formed or be
sufficiently stiff to maintain the forms indicated on the Details.

In tamping concrete, care shall be taken not to disturb the grade or line of the pipe or injure
the joints. Concrete placed outside the specified limits or without authorization from the
Engineer will not be subject to payment.

Water mains shall have concrete thrust or “kicker” blocks at all pipe intersections and
changes of direction to resist forces acting on the pipeline. All reducers (increasers) shall
be anchored.

BITUMINOUS CONCRETE HIGHWAY, STREET AND DRIVEWAY REPLACEMENT

A

The Contractor shall replace those sections of existing roads, streets and driveways
required to be removed to install the pipe lines under this contract. He shall construct same
to the original lines and grades and in such manner as to leave all such surfaces in fully as
good or better condition than that which existed prior to the operations.

Prior to trenching, the pavement shall be scored or cut to straight edges at least twelve
(12) inches outside each edge of the proposed trench to aveid unnecessary damage to the
remainder of the paving. Edges of the existing pavement shall be re-cut and trimmed to
square, straight edges after the pipeline has been installed and prior to placing the new
base and pavement.

Backfilling of the trench shail be in accordance with Method "C" as described hereinbefore,
Base course for the paving shall be dense graded crushed [imestone furnished and placed
in accordance with the current requirements of the Standard Specifications for Road and
Bridge Construction of the Department of Transportation, to a depth of six (6) inches in
roads and streets and four {4) inches in driveways.
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A subslab of reinforced concrete shall be placed for state maintained highways as indicated
on the Drawings. The subslab shall have a minimum thickness of 6 inches. Concrete for
the subslab shail be 3000 psi, in accordance with the Details shown on the Drawings.

UNPAVED DRIVEWAY (CRUSHED STONE)} SURFACE REPLACEMENT

A

The Contractor shall replace those sections of existing driveways and parking areas
required to be removed fo instali the pipe lines under this contract. He shall construct same
to the original lines and grades and in such manner as to leave all such surfaces in fully as
good or better condition than that which existed prior to the operations.

Material for backfiling of the pipeline trench shall be dense-graded aggregate in
accordance with Method *B" as described hereinbefore.

REMOVING AND REPLACING CONCRETE CURB AND GUTTER OR SIDEWALK

A

The Contractor shall remove the curb and gutter or sidewalk when encountered when
required for laying the pipe. Only that portion of the curb and gutter or sidewalk needed to
lay the pipe shall be removed.

Where concrete curb and gutter or sidewalk is removed or disturbed during the construction
work, it shall be replaced, using 3000 psi concrete, in fully as good or better condition than
that which existed prior to the Contractor's operation.

REPLACEMENT OF EXISTING MAIL BOXES, CULVERTS, CLOTHES LINE POSTS, FENCES
AND OTHER SUCH FACILITIES

A,

Existing mail boxes, drainage culverts, clothes line posts, fences and the like shall not be
damaged or disturbed unless necessary, in which case, they shall be replaced in as good
condition as found as quickly as possible. Existing materials shall be reused in replacing
such facilities when materials have not been damaged by the Contractor's operations.
Existing facilities damaged by Contractor's operation shall be replaced with new materials
of the same type at the Contractor's expense. Work in this category is not a pay item.

Replacement of paved drainage ditches within highway right-of-way shall be accomplished
in accordance with Department of Transportation specifications.

PORTLAND CEMENT CONCRETE DRIVEWAY REPLACEMENT

A

Wherever Portland cement concrete driveways are removed, they shalt be reconstructed
to the original lines and grades and in such manner as to leave all such surfaces in fully as
good or better condition than existed prior to the operation.

The existing concrete paving shall be sawed or cut to straight edges 12-inches outside the
edges of the trench or broken out to an existing joint, as directed by the Engineer. The
concrete pavement shall be equal to the existing pavement thickness but not less than 6-
inches in thickness for driveways.

Pavement shall be reinforced with 6 x 8 #10-10 wire mesh and shall be constructed with
3000 psi concrete.
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RIP-RAP STREAM BANK SLOPE PROTECTION

A

The Contractor shall install rip-rap stream bank slope protection at locations directed by
the Engineer. Rip-rap slope protection shall be 12-inches thick and shall meet State D.O.T.
Standard Specifications.

TESTING

A,

All pressure piping (lines not laid to grade) shall be given a hydrostatic test of at least 1.5
times the normal operating pressure of the pipe (at its lowest elevation), but not to exceed
the rated working pressure of the pipe or valves. Note: Engineer shall verify test pressure.
Loss of pressure during the test shall not exceed 0 psiin a 4 hour period and 5 psi in a 24
hour period. Any test results that do not meet either of these requirements shali constitute
a failure of the pressure test.

Leakage in pipelines, when tested under the hydrostatic test described above, shall not
exceed 10 gallons per 24 hours per inch of diameter per mile of pipe.

Contractor shall furnish a recording gauge and water meter for measuring water used
during leakage test and recording pressure charts during duration of test. Recording
pressure charts shall be turned over to the Engineer at conclusion of tests. The pressure
recording device shall be suitable for outside service, with a range from 0-200 psig,
24- hour spring wound clock, designed for 9-inch charts, and shall be approved by the
Engineer.

Pipelines shall be tested before backfilling at joints except where otherwise required by
necessity or convenience.

Duration of test shall be not less than four (4) hours where joints are exposed and not less
than 24 hours where joints are covered.

Where leaks are visible at exposed joints, evident on the surface where joints are covered,
and/or identified by isolating a section of pipe, the joints shall be repaired and leakage must
be minimized, regardiess of total leakage as shown by test.

All pipe, fittings, valves, and other materials found to be defective under test shall be
removed and replaced at no additional expense to the Owner.

Lines which fail to meet tests shall be repaired and retested as necessary until test
requirements are complied with.

Where nonmetallic joint compounds are used, pipelines should be held under normal
operating pressure for at least three days before testing.

The Owner will provide initial water for testing the pressure piping. Should the first test fail
to pass, all additional water required for subsequent tests shall be furnished at the
Contractor's expense,

The cost of testing of pressure piping is incidental and is to be included in the Contractor's
unit Contract Price.

CLEAN UP

A

Upon completion of instaliation of the piping and appurtenances, the Contractor shall
remove all debris and surplus construction materials resulting from the Work. The
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Contractor shall grade the ground along each side of pipe trenches in a uniform and neat
manner leaving the construction area in a shape as near as possibie to the original ground
fine.

3.16  DISINFECTION OF POTABLE WATER LINES

A

The new pofable waterlines shall not be placed in service--either temporarily or
permanently--untif they have been thoroughly disinfected in accordance with AWWA
Standard C651-05, 2005 and to the satisfaction of the Engineer.

After testing, a solution of hypochiorite using HTH or equal shall be introduced into the
section of the line being disinfected sufficient to insure a chiorine dosage of at least 50 ppm
in the main. While the solution is being applied, the water should be allowed to escape at
the ends of the line until tests indicate that a dosage of at least 50 ppm has been obtained
throughout the pipe. Open and close all valves and cocks while chlorinating agent is in the
piping system. The chlorinated water shall be allowed to remain in the pipe for 24 hours,
after which a residual of at least 25 ppm shall be obtained. The disinfection shall be
repeated until 25 ppm is obtained after which time the main shalt be thoroughly flushed
until the residual chlorine content is not greater than 1.0 ppm, and then may be connected
fo the system. Also, no additional payment will be allowed for providing taps for chiorine
injection andfor flushing, if necessary. The Contractor is responsible for the disposal of
highly chlorinated water flushed from the main.

The new water line shall not be put into service until bacteriological samples taken at the
points specified herein are examined and shown to be negative after disinfection, following
the requirements of “Standard Methods for Examination of Water and Wastewater". Two
consecutive sets of acceptable samples, taken at least 24 hours apart shall be collected
from the new line. Samples are fo be taken and tested at every 1200 feet of new water
line, at each branch and at each dead end.

If trench water has entered the pipe, or excessive quantities of dirt or debris have entered
the pipe, samples shall be taken at intervals of approximately 200 feet and the locations
identified. Samples shail be taken of water that has stood in the new line for at least 16
hours after flushing is completed.

If the initial disinfection does not produce satisfactory bactericlogical results, the new line
shall be reflushed and resampled. If samples fail, the line shall be rechlorinated by the
continuous-feed or slug method unti! satisfactory results are obtained,

Ali testing documentation shall be submitted to the Owner.

- END OF SECTION -
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SECTION 321419

VALVES & HYDRANTS

PART 1 - GENERAL.

1.01  SCOPE OF WORK

A

Provide all labor, materials, equipment and services required for furnishing and installing
all hydrants and appurtenances specified herein.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A,
B.

SECTION 312200 - GRADING

SECTION 331413 - WATER DISTRIBUTION PIPING

1.03 SUBMITTALS

A

Submit shop drawings and product data in accordance with DIVISION 01 of this
specification.

Descriptive literature, catalog cuts, and dimensional prints clearly indicating all dimensions
and materials of construction, shall be submitted on ali items specified herein to the
Engineer for review before ordering.

At the time of submission, the Contractor shall, in writing, call Engineer's attention to any
deviations that the submittals may have from the requirements of the Engineer's Contract
Drawings & Specifications.

PARY 2 - PRODUCTS

2.01

A

FLUSHING HYDRANTS

The Contractor shall furnish and install fire hydrants and auxifiary gate valves where shown
on the Drawings or directed by the Engineer. Hydrants shall conform in all respects to the
most recent requirements of AWWA C502. Hydrant barrel shall have safety breakage
feature above the ground line. All flushing hydrant, type 1 shall have 6-inch mechanical
joint shoe connection, two (2} 2-1/2-inch discharge nozzles, and one (1) 4 1/2-inch pumper
nozzie with rubber gasketed caps fitted with cap chains. All Flushing Hydrant, Type 2 shall
have a 6-inch mechanical joint shoe connection and two (2) 2-1/2-inch discharge nozzles
with rubber gasketed caps fitted cap chains. Cap nuts are to be five (5) sided. Connection
threads shall be National Standard Thread. Main valve shall have 5-1/4-inch full opening
and be of the compression type opening against water pressure so that valve remains
closed should barrel be broken off.

Hydrants shall be fully bronze mounted. Main valve shall have a threaded bronze seat ring
assembly of such design that it is easily removable by unscrewing from a threaded bronze
drain ring. Bronze drain ring shall have multiple ports providing positive automatic drainage
as the main valve is opened or closed. Drainage waterways shall be compietely bronze to
prevent rust and corrosion.
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The operating nut shall be five (5) sided bronze or bronze with a five (5) sided ductile iron
cap, and mounted so that a counter clockwise motion will open the vaive. There must be
cast on top an arrow and the word “Open” indicating the direction of turn to open the
hydrant.

Operating stem shall be equipped with anti-friction thrust bearing to reduce operating
torgue and assure easy opening. Stop shall be provided to limit stem travel. Stem threads
shall be enclosed in a permanently sealed lubricant reservoir protected from weather and
the waterway with O-ring seals,

Hydrants shail be shop tested to 300 psi pressure with main valve both opened and closed.
Under test the valve shall not leak, the automatic drain shall function and there shall be no
leakage into the bonnet.

Type of shoe connection shall be mechanical joint and size shall be six inches (8").

Hydrants shall be given two (2) coats of enamel high visibility paint to be selected by the
Owner.

Hydrants shall be provided as described in DIVISION 01.

GATE VALVES

A,

Gate valves shall conform with AWWA £-509 standard, and shall be of the resilient seat
type, iron body, fully bronze mounted. non-rising stem and have a design working pressure
of 250 psi. Al assembly bolts shall be stainless steel. Valves shall be of standard
manufacturer and of the highest quality both as to materials and workmanship.

All gate valves shall be furnished with mechanical joint connections, uniess otherwise
shown on the Drawings or specified hereinafter.

An epoxy coating conforming to AWWA C-550 shall be applied to the interior and exterior
ferrous surfaces of the valve except for finished or seating surfaces.

All gate valves shall have the name or monogram of the manufacturer, the year the valve
casting was made, the size of the vaive, and the working water pressure cast on the body
of the valve.

Gate valves 12" and smaller shall be installed in a vertical position. Gate valves greater
than 12" shalt have the bonnet mounted in the horizontal position and have a bevel gear
actuator. Gate valves shall be provided with a 2-inch square operating nut and shali be
opened by turning to the left (counter-clockwise). All vaive operating nuts shall be set within
a cast iron valve box. There shall be a maximum 48" depth of valve operating nut.
Contractor must use extension stems, if necessary, to raise operator nut within 48" of final
grade.

GATE VALVES - BURIED

A.

Gate valves shall conform to the Specifications of Section 331219, Paragraph 2.2, except
be designed for buried service, have mechanical joint ends, have all exterior surfaces shop
painted with two coats of Fed. Spec. TT-V-51F Asphalt Varnish, with 2-inch square nut
operator in a vertical position for use in a valve box.
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203 VALVE BOXES - BURIED VALVES

A

Valve boxes shall be of 5-1/4 inch standard cast iron, two-piece, screw type valve box with
drop cover marked "WATER", "SEWER", "DRAIN", as applicable. Valve boxes for gate
vaives larger than 8 inches shall be three-piece. Valve boxes shall be accurately centered
over valve operating nut, and backfill thoroughly tamped about them. Valve boxes shall
not rest on the vaives but shall be supported on crushed stone fill. They shali be set
vertically and properly cut and/or adjusted so that the tops of boxes will be at grade in any
paving, walk or road surface, and in grass plots, fields, woods or other open terrain. Valve
boxes and covers shall be as manufactured by Tyler Corporation, Opeiika Foundry,
Bingham & Taylor, or equal.

Wherever valve boxes fall outside of the pavement, the top of the box shall be setin a cast-
in-place concrete slab 24" x 24" x 6” thick with the top of the slab and box flush with the top
of the ground. This provision shali apply to all new and all existing valve boxes which fall
within the fimits of the contract, unless otherwise stated on the plans or ordered by the
Engineer.

2.04 TAPPING SLEEVES AND VALVES

A

Di tapping sleeves for use in connections to existing water lines, where indicated on the
drawings or as directed by the Engineer, shali be constructed of ductile iron conforming to
the requirements of ASTM A-536, and have the body of the tapping sleeve seal around the
carrier pipe by use of mechanical joints on each end. Tapping outlet connections shall be
flanged with drillings in accordance with ANSI class 125#/150#. Tapping sleeves shall be
suitable for working pressures of 250 psi and shall be Mueller No. H-615, American Valve
and Hydrant No. 2800-C, or approved equal.

SST tapping sleeves for use in connections to existing water lines, where indicated on the
drawings or as directed by the Engineer, shall have the body and neck constructed of
ASTM A-240 type 304 stainless steel and shall be compressed to the carrier pipe by use
of heavy gauge triangular sidebars running the fength of the body. Boits, nuts and washers
shall be constructed of type 304 stainiess steel. The gasket between the tapping sleeve
and carrier pipe shall be constructed of Buna N rubber and be NSF 61 approved. The
gasket shall have a grid pattern to help secure it in place and have seal around the full
circumference of the pipe. Tapping outiet connections shall be constructed of ductile iron
conforming to ASTM A-536 and have either a mechanical joint connection conforming to
AWWA C-111, or a flanged connection with drillings in accordance with ANSI class
125#/150#. Tapping Sleeves shall be suitable for the following working pressures: 4"-12"
250 psi, 14"-24" 200 psi and shall be Mueller No. H-304, Romac Industries SST I, or
approved equal.

Tapping valves shall meet the requirements of paragraph 2.1 hereinbefore and shall be
coordinated to connect to the tapping sleeve with either a flanged end or a mechanical joint
end.

All existing water mains to be tapped under this contract shall be exposed in order to verify
line sizes prior to ordering tapping sleeves and valves.
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SETTING OF FIRE HYDRANTS
A. Location:
1. Mydrants shall be located as shown or as directed so as to provide complete

accessibility and minimize the possibility of damage from vehicles or injury to
pedestrians.

When placed behind the curb, the hydrant barrel shall be set so that the pumper
or hose nozzle cap will be a minimum of five feet (5') from the back of curb.

When set in the lawn space between the curb and the sidewalk or between the
sidewalk and the property line, no portion of the hydrant or nozzle cap shall be
within six inches (6"} of the sidewalk.

All hydrants shall be set plumb with not less than two (2) cubic feet of crushed
stone and shall have their nozzles paralle! with the roadway, with the pumper
nozzle facing toward the roadway. Hydrants shall be set to the established grade,
with nozzles at least eighteen inches {18") above the ground, as shown or as
directed by the Engineer.

Connection to Main:

Each hydrant shall be connected to the main with a six-inch (8") restrained joint
ductile iron branch controlled by an independent six -inch (8" gate valve, unless
otherwise specified.

Hydrant Drainage in Pervious Soil.

Whenever a hydrant is set in soil that is pervious, drainage shall be provided at the
base of the hydrant by placing uncrushed course aggregate (AAHSTO M-43) No,
57 from the bottom of the trench to at least six inches (6”) above the drain opening
in the hydrant and to a distance of one foot (1) around the elbow. No drainage
system shall be connected to a sewer.

Hydrant Drainage in impervious Soil:

Whenever a hydrant is set in clay or impervious soil, a drainage pit two feet (2') in
diameter and three feet (3') deep shall be excavated below each hydrant and filled
compactly with uncrushed course aggregate (AASHTO M-43) No. 57 under and
around the elbow of the hydrant and to a level of six inches (6") above the drain
opening. No drainage pit shall be connected to a sewer (see Standard Details).

2.
3.
B. Position;
1.
C.
1.
D.
1.
E.
1.
ANCHORAGE
A

The bowl of each hydrant shali be tied to the pipe with suitable anchor couplings, as shown
on the Standard Details in the Drawings or as directed by the Owner or Engineer.
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3.03 FIRE HYDRANT WRENCHES

. A, One (1) hydrant wrench shall be furnished for each ten (10) hydrants or less. When the

number of hydrants furnished and instalied exceeds twenty-five (25), one (1) hydrant repair
kit shall be supplied at no additional cost to the Owner.

3.04 INSTALLATION OF VALVES

A, All vaives shall be installed in accordance with details on the Contract Drawings and with
the manufacturer's recommendations.
B. All valves shall be anchored in accordance with the details on the Contract Drawings.
- END OF SECTION -
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SECTION 331900
METERING EQUIPMENT
PART 1 GENERAL
1.01  SUMMARY

A, This Section includes service pipelines constructed of CTS polyethelene tubing as shown
on the Contract Drawings, complete with fittings and accessories.

B. Certain features of the CTS tubing shall be as scheduled.

C. The Contractor shall furnish all labor, tools, equipment, and materials necessary to
complete the meter service connections as shown on the Contract Drawings and herein
specified.

1.02 REFERENCES

A Materials and installation shall be in accordance with the latest revisions of the following
codes, standards and specifications, except where more stringent requirements have
been specified herein:

1. American Society for Testing and Materials (ASTM)
2. American Water Works Association (AWWA)
1.03 SUBMITTALS
A. In addition to those submittals identified in the General Provisions, the following items

shall be submitted:

1. Manufacturer's certification that all materials furnished are in compliance with the
applicable requirements of the referenced standards and this specification.

2. Layout drawings showing the location of copper tube including detalls of the
support system, sleeves, unions and appurtenances.

PART 2 PRODUCTS

2.01

2,02

SERVICE CLAMPS

All service connections of all sizes shall be made through the use of service clamps or saddles,
Service saddles shall have ductile iron body, double strapped with O-ring resilient gasket, suitable
for use on ductile iron pipe or PVC pipe, and tapped with same threads as the corporation stops.
Saddles for all mains shall be double strap type saddies and have a maximum working pressure
of 350 psi SEE SECTION 01600 MATERIAL AND EQUIPMENT for APPROVED
MANUFACTURE.

CORPORATION STOPS
Corporation stops for use in service clamps shall be equal for 3/4", 1" and 2" service tubing and

have a maximum working pressure of 350 psi. Corporation stops shall have iron pipe threads
with compression coupling connection for copper tubing outlets. A rigid stainless steel insert
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stiffener shall be used inside the PE tubing, when encountered. SEE SECTION 01600
MATERIAL AND EQUIPMENT for APPROVED MANUFACTURE.

SERVICE TUBING 3/4", 1" AND 2" POLYETHYLENE TUBING (CTS SERVICE TUBING)

A.

Pipe shall be made from virgin, uitra-high molecular weight polyethylene resin meeting
the requirements of Type ill, Class C, Category P34 polyethylene as defined by ASTM D-
1248, latest revision, "Polyethylene Plastics Molding and Extrusion Materials”. All
service tubing for Rowan Water, Inc. shall be 17 unless otherwise noted.

Dimensions and tolerances shall meet the values as listed in AWWA C-801, latest
revision, "Polyethylene (PE) Pressure Pipe Tubing and Fittings". Standard dimension
ratio shall be DR-7.3 (OD base), Pressure Class 200 psi.

Pipe shall be rated for use with water at 73.4 degrees F. at a hydrostatic design stress of
630 psi and a maximum working pressure of 200 psi. The pipe shall sustain a water
pressure as defined in ASTM D 1598 for 1000 hours with water at 73.4 degrees F.

Surface shall be homogeneous inside and out and completely free of irregularity.
Random testing shall be performed at intervals during all production runs to assure
uniformity in all respects. The tubing shall carry the National Sanitation Foundation seal
of approval for drinking water.

Pipe shall be marked in lettering at intervals of not more than five (5) feet and such
marking shall include nominal size; manufacturer's name or trademark; pressure rating
for water at 73.4 degrees F., 200 psi; applicable ASTM specification,; ASTM material
specification, PE 3406, standard dimension ratio, DR-7.3; the National Sanitation
Foundation Seal of Approval {NSF mark} and production code.

Pipe shall be guaranteed in writing against rot, corrosion and defects for 50 years from
date of installation, with pipe replacement and labor cost warranted in writing for 25 years
from date of installation.

RESERVED

METER SETTING EQUIPMENT

A

Meters shall be placed inside meter boxes using coppersetters with 3/4" or 1" saddle nut
connection for the meter. SEE _SECTION 01600 MATERIAL AND EQUIPMENT for
APPROVED MANUFACTURE. Al coppersetters shall have a ball angle meter valve
(lockable) stop at the meter inlet and dual check valve on the outlet. coppersetters shall
be 12 inches in height with connections for the appropriate service tubing and have a
maximum working pressure of 300 psi. .

For larger meters (1-1/2" and 2"} the meters shall be installed with ball meter valves on
inlet side and the meter outlet side. Meters shall be placed on concrete block or
equivalent support inside the meter box.

For individual meter with pressure reducing valves or more than one meter the
coppersetters shall be the Tandem type coppersetters as manufactured by Ford, Mueller
or Engineer approved equal and 12 inches in height and placed in meter boxes with 18"
LD,

A rigid stainless steel insert stiffener shall be used inside the PE tubing at all connections
to the coppersetters.
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SERVICE METERS

The service meter main body shall be of high grade bronze, with hinges, single lid cover and
raised characters cast on the hody indicating the direction of flow. Meter shall have a working
pressure rating of 150 psi. The register shall be straight reading gallon type. The register unit
shall be hermetically sealed, and driven by permanent magnets. The register shaif have a center
sweep hand and a test circle shall be divided into 100 equal parts and include a flow finder. The
register shall carry a minimum 10-year warranty.

The meters shall be manufactured by BADGER (RADIO READ). The entire unit is to be pre-
assembled in @ workmanlike manner with all components fitted snugly intc the box and fastened
to prevent movement. All joints shall be sealed with Teflon tape. The inlet and outlet is to be
equipped with compression couplings.

METER BOXES

Meter boxes shall be precast concrete with dimension as shown on the Drawings. The meter box
where instailation is to be roadways or sidewalks shall be of concrete construction for vehicular
traffic. The meter box, cover and meter setting shall be constructed as shown on the drawings or
as directed by the Owner or Engineer. SEE SECTION 01600 MATERIAL AND EQUIPMENT for
APPROVED MANUFACTURE.

ACCESSORIES
A, Fittings and Couplings

1. Fittings for copper tube shall be wrought copper or cast bronze for soldered joints
and brass for flared joints.

2. Flexible couplings as shown or required for copper tube shall be flexibie metal
hose couplings.

B. Joints

1. Joints for seamiess copper water tube to be installed in concrete and
underground shall be flared type and shall have threads in accordance with
AWWA C 800,

2. Joints for seamless copper water tube and copper drainage tube installed
exposed and inside structures shall be soldered.
a, Solder and flux used in joints of water lines, shall contain no more than

0.2% lead.

b. Solder shall be Tin-Silver or approved equal.
c. Solder flux shall be as recommended by the solder manufacturer.

3 Joints for bright annealed seamless copper tube used in liquid fuel lines shall
have flared joints, approved by Underwriter's Laboratories.

4, Joints for small tubing (3/8 inch and smaller) shall be of the locking type

compression fittings or soldered as shown in the piping schedule and as directed.
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PART 3 - EXECUTION

3.1

3.02

3.03

3.04

INSTALLATION OF METER SERVICES

All customer meter services shall be reconnected at the closest distance from the e.xisting service
line. All locations of the meters shown on the plans are approximate locations. The Owner
reserves the right to change the location of the connections from the existing line to the new
main.

INSTALLATION OF SERVICE TUBING

A All service tubing installed beneath bituminous or concrete roads shall be jacked under
the roads. When State maintained roads are being jacked and rock is encountered,
permission to open cut the road shali be obtained by the Contractor from the Department
of Transportation’s District Permit Engineer, If permission is refused, the Contractor shali
attempt to jack at another location and shall continue to do so until a successful crossing
is obtained.

B. Minimumn cover for all service lines shall be 36 inches (at all locations) when within the
proposed and existing highway right-of-way and construction easements. Additional
cover may be required at proposed drainage ditch, storm sewer, or other noted locations.

BACKFILLING SERVICE TUBING

When service tubing is laid in an open cut across a road of any type surface {(crushed stone,
bituminous or concrete), the backfill shall consist of Class Il granular material (dense graded
aggregate) and shall be placed full depth. Payment for Class 1l material used will not be paid as
a separate pay itemn, but will be included in the price for installing the service tubing.

INSTALLATION OF COPPER TUBING (Not Approved)
A, install copper tubing, fittings, specials, and accessories in accordance with the applicable

configuration shown on the Contract Drawings and the provisions of the Sections entitled
"Trenching, Backfilling and Compacting” and "Pipeline Instaliation”.

B. Exposed copper tube shall be carefully erected and neatly arranged.
1. Copper tube shall be run paralle! with walls inside structures and shall be pitched
to drain.
2 Drain valves shall be installed at the low points of liquid filled systems.
3. Valved fill connections shall be provided for closed systems.
C. Copper tube installed for a compressed air or gas system shall be pitched in the direction
of flow.
1. Connections shall be at the top of the main.
2. Low points of the system shall have drip pipes not less than 12 inches long and

drain pet-cocks unless autornatic moisture traps are shown.

D. Unions shall be provided on copper tube systems with soldered joints.
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1. Unions shall be located at control valves, solenoid valves, moisture and steam
traps, other items of connected equipment and as shown on Contract Drawings.

2 Unions shall be of cast bronze or brass construction.
3. Dielectric unions shall be used when connecting copper tube to ferrous metals.
Copper tubing shail be supported and anchored in place by the use of copper or brass

units spaced not greater than 10 feet on center and each side of each change of
direction.

3.05 FIELD TESTING AND CHLORINATION

A.

Perform hydrostatic and leakage tests in accordance with the applicable provisions of the
Section entitied "Leakage Tests", at the test pressure specified or scheduled.

Disinfect piping and appurtenances in accordance with the Section entitled "Chiorination”,
where specified or scheduled,

-END OF SECTION-
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