REQUEST FOR BOARD ACTION

Henderson County
Board of Commissioners

Meeting Date: December 3, 2007

Subject: Water Line Extension

Attachments: Water Line Extension — Farms at Waters Edge
Summary of Request:

The City of Hendersonville has requested that the County comment on the proposed
water line extension. City of Hendersonville Project Summary Sheets, with vicinity maps,
engineer’s reports, project maps, and county review sheets, are attached for Board review
and action.

Board Action Request:

Action by the Board of Commissioners is needed to either grant or deny this request. If
the Board decides to approve the requested extension the following motion has been
provided.

Suggested Motion:

I move that the Board approve the water line extension for Farms at Waters Edge, and
direct Staff to convey the County’s comments to the City of Hendersonville.



HENDERSON COUNTY
REVIEW OF CITY WATER LINE EXTENSIONS

Project Name: Farms at Waters Edge
Size of Water Line (Main & Distribution Pipe Size): 950 If - 8" DIP CL 350; 810 If - 6" DIP CL 350; 460 If - 2 SDR 13.56 PVC

County Staff Reviewing Extension: _ Rocky Hyder, Fire Marshall; Alexis Baker, Planner; Autumn Radcliff, Senior Planner

. . L X O 0
Has the project been reviewed under the County Subdivision Ordinance? Yes No NIA
Date reviewed: 7/19/2007
Action: Approved by Planning Board
Conditions:
Comments;
. . - O O X
Has the project been reviewed under the County Manufactured Park Ordinance? Yes No NIA
Date reviewed:
Action:
Conditions:
Comments:
Has the project been reviewed under the County Zoning Ordinance (i.e. Special-Use or Conditional-Use Permit)? Pes E’ ’%
Date reviewed:
Action;
Conditions:
Comments:
Is the project subject to any other County Land Use Ordinance? X O Ol
Yes No N/A

If yes, explain: Southern portion of project area, slated as open space, is in Floodway and 100-year floodplain. This is subject to Flood Damage Prevention.

Does the project conform with the 2020 Henderson County Comprehensive Plan (CCP)? X O O
Yes No N/A
Water line appears to be proposed within the Urban/Rural Transition Area. Conservation area in south is open space.
Does the project have adequate hydrant location and spacing? X ] O
Yes No N/A
Description of hydrant type and thread:  Meuller Centurion — National Standard Thread
Does the estimated flow rate (gpm) meet fire protection standards? Meets flow rate for structures spacing of more X O O
than 31 feet.. Yes No N/A
[ T BOARDOF COMMISSIONERS APPROVAL
O Approved Date of Board Review:
| Not Approved Comments:
] Conditional Approval (See Comments)



PROJECT SUMMARY
WATER UTILITY EXTENSION
Farms at Waters Edge

October 25, 2007
To: Honorable Mayor and Members of City of Council
From: Water & Sewer Department Staff

RE: STAFF RECOMMENDATION FOR ACCEPTANCE OF
WATER UTILITY EXTENSION AGREEMENT (WUEA)

This is a project to extend lines to provide water service to a >proposed 15 lots single family residential
development. This project is located off of Eade Road. This project is under the reviewing jurisdiction of
Henderson County and is located within the >USA — Urban Services Area or RTA — Rural / Urban
Transition Area or RAA — Rural / Agricultural< planning area of Henderson County. This project will (not)
involve an IBT (Interbasin Transfer) from the French Broad River Basin to the >Name of River Basin< in the
amount of >gallons per day<. The entire cost of the proposed water line extension is to be paid for by Eade
Road Investments of Etowah, NC.

This project requires approximately 2,200 linear feet of water line sized as following:

Approximate Length: Description:

950 If 8” DIP CL 350
810 If 6” DIP CL 350
460 If 2” SDR 13.5 PVC

Fire Protection will be provided by the installation of 2 (two) fire hydrant(s).

The Reviewing Jurisdiction, listed below, has completed their review of this utility extension request in regard
to their adopted land use plan or in terms of its future impact on existing land uses for that local government.

Reviewing Jurisdiction: Henderson County
[JApproved [ |Disapproved (See attached letter provided to the City by the Reviewing Jurisdiction)
Narrative Comments Provided: [ ] Yes [] No

Signing Official; Date:
(Print)

Based on the above information, the Water & Sewer Department has the capacity to support this additional
infrastructure and associated connections and hereby recommends approval of said project contingent upon
final approval of construction plans and specifications by the Water & Sewer Department.

A motion is needed to approve and accept this project. Suggested wording for motion is as follows:

“I move to accept this Water Utility Extension Project and to authorize the City Manager to execute the
associated Water Utility Extension Agreement on behalf of the City.”

Water and Sewer Department: X] Approved [ ] Disapproved Date: 10-25-07
Henderson Co. Commissioners: [ ] Approved [ ] Disapproved Date:
Hendersonville City Council: [] Approved [] Disapproved Date:




General Vicinity Map

Farms at Waters Edge

OWNER/DEVELOPER: Terry Baker, Eade Road Investments, LLC
ZONING: R-2MH ( OU at approval)

SEWER SYSTEM: Private Individual Septic

ROAD SYSTEM: Private

Map Created by the Henderson County Planning Department on 11/06/07
See Master Plan for exact location of project.
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Alexis Baker

From: Mark Corn [mcornals88@mchsi.com]
Sent:  Thursday, November 08, 2007 4:18 PM
To: Alexis Baker

Subject: Re: Waters Edge

Hydrant Flow Information.

Flow 850
Static 92
Residual 56

Mark Corn

mcornals88@mchsi.com

Associated Land Surveyors and Planners
828-890-3507

Fax 828-890-3520

11/8/2007

Page 1 of 1
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PROJECT NARRATIVE

TO: Lee Smith, Utilities Director
Water & Sewer Department
City of Hendersonville

FROM: Scott Kennedy
Cape Fear Engineering, Inc. ‘

DATE: October 24, 2007
|
SUBJECT: The Farms at Waters Edge i

PIN# 9528630683
WATER UTILITY EXTENSION

An extension of the existing water main located on Eade Road (SR 1207) is required to provide water
service to The Farms at Waters Edge. The Farms at Waters Edge is a proposed 15-lot single family
residential development. The proposed site is currently owned and being developed by:

Eade Road Investments, LLC
Terry Baker, Member/Manager

Street Address Mailing Address

6475 Brevard Road Post Office Box 578
Etowah, NC 28729 Horseshoe, NC 28742
Phone (828) 696-3507 Fax (828) 890-3250

E-mail als88@mchsi.com
The sewer service for this project will be provided by individual septic systems.

At the present time, Terry Baker will be responsible for signing the Water Utility Extension Agreement
(WUEA) with the City of Hendersonville.

The project will consist of approximately 950 LF of 8” DIP waterline, 810 LF of 6” DIP waterline, 460 LF of
2” SDR 13.5 PVC water line. There will be two fire hydrants located in the subdivision. For more
information regarding this proposed project see the accompanying plans.

This project is estimated to be completed sixty days after final grading has been completed, assuming
favorable weather conditions. |, or an authorized representative of my company, will be observing and
monitoring the progress of construction for this project. Should you have any questions, concerns or
comments regarding this project please feel free to contact me.

SK/Irh



ENGINEER’S REPORT

WATER SYSTEM
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City of Hendersonville, NC
Water & Sewer Department

THE FARMS AT WATERS EDGE

HENDERSON COUNTY, NORTH CAROLINA
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Water distribution system designed by
Chandler, Palmer, Speight Engineers, PA
7621 Purfoy Road, Suite 201

Fuquay-Varina, NC 27526

TEL (919) 552-4845

FAX (919) 552-6962

Plans sealed for water distribution system only.

OCTOBER 2007

THE FARMS AT WATERS EDGE
WATER SYSTEM
ENGINEER'S REPORT
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ENGINEER’S REPORT
THE FARMS AT WATERS EDGE

HENDERSON COUNTY, NORTH CAROLINA

OCTOBER 2007

PROJECT DESCRIPTION AND NARRATIVE

The Farms at Waters Edge is a proposed 15-lot residential subdivision developed on 74.1 acres
located approximately 0.02 miles east of the intersection of Eade Road (SR 1207) and Springfield
Meadow Drive in Henderson County, North Carolina. This project consists of the installation of
approximately 950-If of 8-in DIP, 810-If if 6-in DIP, and 460-If of 2-in PVC with fire hydrants and

appurtenances to serve the proposed lots. The City of Hendersonville will serve the proposed site.
SCHEDULED DEVELOPMENT:

The construction of The Farms at Waters Edge will commence in the fall of 2007. All portions of the
project will be constructed concurrently.

EXISTING SYSTEM RELATED TO PROJECT:

The new water system will connect to an existing 6” water main located on the north side of Eade
Road at the entrance to Springfield Subdivision and will terminate at a proposed cul-de-sac since
future development ties are not anticipated.

DEVELOPER:
The proposed water main extension and service will be developed by:

Eade Road Investments, LLC

Post Office Box 578

Horseshoe, NC 28742

Contact: Mr. Terry Baker, Member/Manager

APPLICANT:

The proposed water main extension will be owned, operated and maintained by:
City of Hendersonville
305 Williams Street

Hendersonville, NC 28793
Contact: Mr. Lee Smith, Utilities Director



DESCRIPTION OF AREA TO BE SERVED AND ANTICIPATED WATER DEMAND:

The proposed water main extension will provide fire protection and domestic service to The Farms at
Waters Edge only.

Development Flow Rate: 3-bedroom single-family homes at 120 gal/bedroom =360 gal/home
15 Lots @ 360 gal/lot = 5,400 gallons per day
DESCRIPTION OF FUTURE SERVICE AREAS:

The proposed water main extension will serve only the proposed subdivision described above at the
time it is brought online. It is not anticipated that future development will be tied to this main.

CONSIDERATION OF ALTERNATIVE PLANS FOR MEETING WATER SUPPLY
REQUIREMENTS:

Not Applicable
FUTURE WATER DEMANDS:

Currently there are no developments planned that would tie to this subdivision, and therefore no
provisions are made for a tie.

CHARACTER OF WATER SUPPLY SOURCE:

The water supply for this project is from the City of Hendersonville Water Treatment Plant,
which draws water from Mills River.

PROPOSED WATER TREATMENT PROCESSES:
Not Applicable
DESIGN BASIS OF DISTRIBUTION SYSTEM & MAXIMUM DAILY DEMAND:

The proposed water distribution system to provide fire protection domestic service to the proposed
facility is designed by the methods outlined in Vol. II of the North Carolina State Building Code.

END OF REPORT
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TECHNICAL SPECIFICATIONS

WATER SYSTEM

THE FARMS AT WATERS EDGE

HENDERSON COUNTY, NORTH CAROLINA
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Water distribution system designed by
Chandler, Palmer, Speight Engineers, PA
7621 Purfoy Road, Suite 201
Fuquay-Varina, NC 27526

TEL (919) 552-4845

FAX (919) 552-6962

Plans sealed for water distribution system only.
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SECTION 01500 SPECIAL CONDITIONS

01500.1

01500.2

01500.3

01500.4

01500.5

LIMITS OF CONSTRUCTION

The Contractor shall confine all operations and personnel to the limits of construction as
shown on the plans. There shall be no disturbance whatsoever of any areas outside the
limits of construction.

CLEANLINESS

The Contractor shall maintain the work and project grounds free from rubbish, debris and
waste materials during all phases of the work.

Immediately upon completion of the work but prior to final acceptance, the Contractor shalil
remove all rubbish, debris, temporary structures, equipment, excess or waste materials
and shall leave the work and project grounds in a neat and orderly condition that is
satisfactory to the Engineer and Owner.

CONSTRUCTION SURVEYING

All work shall be constructed in accordance with the lines, grades and elevations shown on
the plans or as given by the Engineer in the field. The Contractor shall be fully responsibie
for maintaining alignment and grade. Principal controlling points and base lines for locating
the principal components of the work together with a suitable number of benchmarks
adjacent to the work will be provided by the Engineer. From this information, the Contractor
shall verify benchmarks and develop and make all detailed surveys needed for
construction. The Contractor shall protect and safeguard all points, stakes, grade marks,
monuments and benchmarks at the site of the work and shall re-establish, at his own
expense, any marks which are removed or destroyed due to his construction operations.

EQUIPMENT AND MATERIAL STORAGE

The Contractor shall plan his activities so that all materials and equipment can be stored
within the limits of construction.

CONTROL OF EROSION, SILTATION AND POLLUTION

A. The Contractor shall take whatever measures necessary to minimize soil erosion and
siltation, water and air pollution caused by his operations. The Contractor shall also
comply with the applicable regulations of all legally constituted authorities relating to
poliution prevention and control.

The Contractor shall keep himself fully informed of all such regulations which in any
way affect the conduct of the work, and shall at all times observe and comply with all
such regulations. In the event of conflict between such regulations and the
requirements of the specifications, the more restrictive requirements shall apply.

The Engineer will limit the area over which clearing and grubbing, excavation, borrow,
and embankment operations are performed whenever the Contractor's operations do
not make effective use of construction practices and temporary measures which will
minimize erosion, or whenever construction operations have not been coordinated to
effectively minimize erosion, or whenever permanent erosion control features are not
being completed as soon as permitted by construction operations.

01500-1



01500.6

01500.7

01500.8

B. The Contractor shall control dust throughout the life of the project within the project
area and at all other areas affected by the construction of the project, including, but not
specifically limited to, unpaved secondary roads, haul roads, access roads, disposal
sites, borrow and material pits, and production sites. Dust control shall not be
considered effective where the amount of dust creates a potential or actual unsafe
condition, public nuisance, or condition endangering the value, utility, or appearance of
any property.

TRAFFIC CONTROL

The Contractor shall provide, erect, and maintain all necessary devices to control traffic
and protect the public, the work and workers. All traffic control shall be provided as
established in The Manual of Uniform Traffic Control Devices and any and all supplements
of the North Carolina Department of Transportation.

In special cases, additional traffic control may be required as directed by the Engineer or
by the North Carolina Department of Transportation.

ENCROACHMENT/EASEMENT AGREEMENTS

It shall be the responsibility of the contractor to abide by any and all conditions of any and
all easements and/or encroachments which are necessary for the accommodation of the
work.

PAYMENT

The contract prices shall include full compensation for all costs incurred under this section.

01500-2



SECTION 02100 CLEARING & GRUBBING

021001

02100.2

02100.3

02100.4

SCOPE

Clearing and grubbing shall consist of the removal and satisfactory disposal of all trees,
brush, stumps, logs, grass, weeds, roots, decayed vegetative matter, posts, fences,
stubs, rubbish and all other objectionable matter resting on or protruding through the
original ground surface and occurring within the construction limits or right-of-way of any
excavation, borrow area, or embankment.

GENERAL

Clearing and grubbing operations shall be completed sufficiently in advance of grading
operations as may be necessary to prevent any of the debris from the clearing and
grubbing operations from interfering with the excavation or embankment operations. All
work under this section shall be performed in a manner which will cause minimum soil
erosion. The Contractor shall perform such erosion control work, temporary or
permanent, as may be directed by the Engineer in order to satisfactorily minimize erosion
resuiting from clearing and grubbing operations.

CLEARING

The work of clearing shall be performed within the limits established by the plans,
specifications, or the Engineer. Clearing shall consist of the cutting, removal, and
satisfactory disposal of all wooded vegetation and debris.

Individual trees, groups of trees, and vegetation to be left standing will be clearly marked
on the plans or in the field by the engineer. Individual trees and groups of trees
designated to be left standing within cleared areas shall be trimmed of all branches to
necessary to prevent interference with construction operations. All limbs and branches
required to be trimmed shall be neatly cut close to the trunk of the tree or to main
branches. When oaks or elms are trimmed during a critical time of year (usually spring
for oaks, or throughout the growing season for elms) some type of wound dressing
should be applied to the cut. Individual trees, groups of trees, and other vegetation, to be
left standing shall be thoroughly protected from damage incidental to construction
operations by the erection of barriers or by such other means as the circumstances may
require.

Clearing operations shall be conducted so as to prevent damage by falling trees to trees
left standing, to existing structures and installations, and to those under construction, and
so as to provide for the safety of employees and others. When such damages occur, all
damaged areas shall be repaired, removed or otherwise resolved utilizing generally
accepted practices at the Contractor's expense.

GRUBBING

The work of grubbing shall be performed within the limits established by the plans,
specifications, or the Engineer. Grubbing shall consist of the complete removal and
satisfactory disposal of all grassy vegetative matter, root mat, ball and root, soil material
high in organic content and surface debris.

Perform the following as part of the work of grubbing:

1. Remove and dispose of crops, weeds, and other annual growth.

2. Remove and dispose of surface debris such as fences, steps, walls, chimneys,
column footings, other footings, foundation slabs, basements, other foundation
components, signs, junked vehicles, and other rubble and debris.

02100-1



02100.5

02100.6

3. Fill holes and depressions.

4. Cut off and plug at the right of way or construction limits any private water or
sewer line intercepted during the construction of the project.

5. Cut off and remove from the right of way or construction area any septic tank or
portion thereof intercepted within the right of way or construction area during
the construction of the project.

DISPOSAL OF CLEARED AND GRUBBED MATERIAL

Remove from the project and properly dispose of all vegetation, roots, stumps, tree
laps, and timber remaining on the project by a satisfactory method.

When vegetation is disposed of by burning, burn in such a manner as to prevent injury to
property within or outside of the right of way. Comply with all local, state, and federal
laws, ordinances, and regulations when burning. Secure all necessary burning permits.
Perform all burning under the constant care of a competent watchmen. Do not allow
smoldering or dense smoke to occur during burning.

PAYMENT

The contract prices shall include full compensation for all costs incurred under this
section.

02100-2



SECTION 02200 . WASTE MATERIAL DISPOSAL

02200.1

02200.2

02200.3

DESCRIPTION

The work covered by this section consists of the disposal of waste and debris in
accordance with the requirements of these specifications. Waste will be considered to be
all excavated, grubbed or removed materials which are not utilized in the construction of
the project.

GENERAL REQUIREMENTS

Waste shall be disposed of in areas that are outside of the project area and provided by
the Contractor, unless otherwise required by the plans or special provisions or unless
disposal within the project area is permitted by the Engineer.

The Contractor shall maintain the earth surfaces of all waste areas, both during the work
and until the completion of all seeding and mulching or other erosion control measures
specified, in a manner which will effectively control erosion and siltation.

The following requirements shall also be applicable to all waste or disposal areas other
than active public waste or disposal areas:

1. Rock waste shall be shaped to contours which are comparable to and blend in
with the adjacent topography where practical, and shall be covered with a
minimum six (6) inch thick layer of earth material either from project waste or
from borrow.

2. Earth waste shall be shaped to contours which are comparable to and blend in
with the adjacent topography where practicable, but in no case will slopes
steeper than 2:1 be permitted.

3. Construction debris, grubbed debris and all broken pavement and masonry shall
be covered with a minimum six (6) inch thick layer of earth waste material from
the project or borrow. The completed waste area shall be shaped as required
above for disposal of earth waste.

4, Seeding and mulching shall be performed over all earth or earth covered waste
areas.
5. Where the Engineer has granted permission to dispose of waste and debris

within the project area, the Engineer's approval of said disposal will be necessary
to insure the satisfactory appearance of the completed project.

Disposal of waste or debris in active public waste or disposal areas will not be
permitted without prior approval by the Engineer. Such disposal will not be
permitted when, in the opinion of the Engineer, it will result in excessive siltation
or pollution.

PAYMENT

The contract prices shall include full compensation for all costs incurred under this
section.

02200-1
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SECTION 02800 RESTORATION OF SURFACES

02800.1

02800.2

02800.3

02800.4

02800.5

SCOPE

This section covers the furnishing of all labor, equipment and materials necessary for the
proper restoration of existing surfaces disturbed or damaged as a result of construction
operations which are not specifically scheduled or specified for topsoil and seeding,
paving, landscaping or other surfacing.

GENERAL

In general, the types of replacement included in this section are seeding along pipelines,
concrete sidewalks, driveways, roadways, ditches, lawns and landscaped areas, curb
and gutter. '

Any damage to existing structures shall be repaired using materials and workmanship
equal to those of original construction.

SEEDING ALONG PIPELINES

All ground surfaces along pipelines, which are not classified as lawns, landscaped areas,
or pavement areas, but would be classified as open fields, shall be raked smooth and
seeded in accordance with Section 1060 of the NCDOT Standard Specifications for
Roads and Structures. Large rocks, clumps of earth and excessive spoil material shall be
removed from the area prior to seeding.

Shoulders of all roads shall be restored as specific for lawns and landscaped areas.

Wooded areas, not classified as lawns shall be restored to as near their original condition
as possible.

CONCRETE SIDEWALKS

Concrete walks removed in connection with, or damaged as a result of, construction
operations under the Contract shall be replaced with new construction. Sidewalks are to
be constructed in accordance with City of Hendersonville Sidewalk Requirements.

DRIVEWAYS

Unpaved driveways shall be surfaced with not less than 4 inches of ABC, and topped
with 2" of material equal to that found in the original condition. Driveways shall be left
better than their original condition.

Concrete driveways are to be constructed in accordance with Section 848 of the NCDOT
Standard Specifications for Roads and Structures. Concrete drives shall be replaced with
Class B concrete and shall have equal thickness and reinforcing steel to that of the
original drive or a thickness of 6 inches, whichever is greater. Prior to placing the
concrete a 6 inch aggregate base course shall be placed in the drive area.

Bituminous drives shall be restored with a 6 inch aggregate base course and a 2 inch
surface course, as defined in section 5050 Bituminous Pavement Repairs.

02800-1



02800.6

02800.7

02800.8

02800.9

02800.10

02800.11

ROADWAY REPLACEMENT

Bituminous pavements shall be covered under section 5050 Bituminous Pavement
Repairs.

Concrete Roadways are to be constructed in accordance with Section 848 of the NCDOT
Standard Specifications for Roads and Structures. Portland cement concrete roadways
shall be replaced with Class B Concrete and shall have equal thickness and reinforcing
steel as the original roadway. An aggregate of 6 inches shall be placed prior to the
placing of concrete.

Differential settlement of restored pavements shall be corrected immediately.

DITCHES

Ditches shall be reestablished to the original grade and line. The surface of all ditches
shall be returned to the same condition as found before commencing work, unless shown
otherwise on plans.

LAWNS AND LANDSCAPED AREAS

Lawns and landscaped areas shall be regraded and replaced as follows:

A. Contours shall be restored to preconstruction grades.

B. Lawn replacement shall be in accordance with the Section 1660 of the NCDOT
Standard Specifications for Roads and Structures. Topsoiled areas shall be
replaced with topsoil of equal quality and quantity.

C. Landscaped areas shall be replaced with shrubs, hedges, ornamental trees, flowers,
or other items to original condition.

CURB AND GUTTER

Curb and gutter removed with, or damaged as a result of construction operations, injured
or disturbed by the Contractor, his agents, or employees, shall be replaced with new
construction in accordance with section 846 of the NCDOT Standard Specifications for
Roads and Structures latest edition.

DAMAGE TO STRUCTURES

Any damage to existing structures shall be repaired by using materials and workmanship
equal to those of original construction. Extensively damaged structures, where the
structural stability has been affected or which cannot be repaired in a suitable fashion
shall be replaced entirely. Replacement shall not commence until approval of the plan of
replacement has been given by the Engineer. Replacement costs shall be responsibility
of the Contractor.

PAYMENT

The contract prices shall include full compensation for all costs incurred under this
section.

02800-2



SECTION 03450 TRENCH EXCAVATION

03450.1

03450.2

03450.3

DESCRIPTION

The work covered by this section consists of the excavation and satisfactory disposal of
all materials excavated in the construction of trenches.

Trenches will be defined as all excavation for the installation of storm sewers, sanitary
sewers, waterlines, manholes, catch basins, hydrants, gate valves, sewer services, water
taps, drainage structures, drainage ditches and other unclassified excavation as may be
deemed necessary by the Engineer.

GENERAL

In general, construct all portions of the excavations so that the safe slope of the earth is
not exceeded. Comply with all OSHA requirements and provide a competent person on
site to supervise the excavation at all times. Properly and adequately protect any part of
the excavation from caving or slipping by the use of sheeting, bracing, or shoring as
required. Install all shoring in trench excavations so that it may be withdrawn in stages
on both sides of the trenches to prevent lateral movement of the pipe as the backfilling
progresses, except where the Engineer permits the shoring to be left in place at the
contractor's request. Cut off any sheeting left in place at least twenty-four inches (609.6
mm) below finished grade wherever directed. Remove and properly dispose of the cut off
material. Wherever necessary, in quicksand, soft or wet ground, or for the protection of
surrounding structures and property, drive sheeting to such depth below the bottom of the
excavation as may be necessary. The Contractor may use well points or other methods
in lieu of sheeting to stabilize the banks or for protection at the discretion of the
Contractor. Take all measures necessary to keep surface water out of the foundations
and trenches by diking, ditching, or otherwise avoiding it. Use approved methods for
surface drainage.

Keep all excavations free of water while the work is in progress. Water may be removed
by pumps or the use of underdrains, whichever will produce the above results. Deposit
all excavated material in a manner that will not endanger the work and that will avoid
obstructing sidewalks and driveways. Leave hydrants under pressure, valve pit covers,
valve boxes, curb stop boxes, fire and police call boxes, or other utility controls
unobstructed and accessible at all times. Keep gutters clear or use other satisfactory
provisions for street drainage. Do not obstruct natural watercourses. Take whatever
measures necessary to control erosion and keep silt runoff from contaminating adjoining
property. Do not lay pipe upon a foundation into which frost has penetrated, or at any
time, that in the opinion of the Engineer, there is danger of the formation of ice or frost at
the bottom of the excavation. The Engineer may at his discretion allow construction of the
pipeline to continue under freezing conditions provided the Contractor promptly backfills
the trench as directed. Carefully lower pipe and accessories into the trench with suitable
equipment. Do not drop or dump any of the materials into the trench under any
circumstances.

Take care to avoid abrasion of the pipe coating. Use wooden poles as levers for
removing skids across trenches which have broad flat faces to prevent damage to the
pipe or pipe coating.

EXCAVATED MATERIALS

Excavated materials to be used for backfill will be approved by the Engineer. Where
stockpiling of excavated material is required, the Contractor shall take whatever
measures necessary to control erosion and prevent silt runoff.

03450-1
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03450.4 PAYMENT

The contract prices shall include full compensation for all costs incurred
under this section.

03450-2
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SECTION 05050 BITUMINOUS PAVEMENT REPAIRS

05050.1

05050.2

05050.3

05050.4

05050.5

05050.6

05050.7

SCOPE

The work covered by this section consists of repairs to existing pavement which are
necessary in order to provide a safe, passable, and convenient condition for traffic, or to
replace pavement which has been removed in order to remove or to place pipe lines.
Repairing of existing pavement shall include but not be limited to the saw cutting of the
existing pavement to a neat vertical joint and uniform line; the removal and disposal of
pavement, base, and subgrade material as approved or directed by the Engineer; the
coating of the area to be repaired with a tack coat; and the replacement of the removed
material with asphalt plant mix.

GENERAL
Construction of the subgrade, base course and paving shall be undertaken immediately
after completion of all underground piping and structures, all curbs and gutters, all yard

piping, conduits and other facilities passing beneath paved areas, and all structural slabs
and foundations required within or adjacent to the paved areas.

The repairs shall be made in accordance with the plans, or as approved or directed by
the Engineer.

WEATHER LIMITATIONS

Bituminous mixtures shall not be placed during rainy weather, when the subgrade or
base course is frozen or shows any evidence of excess moisture nor when the moisture
on the surface to be paved would prevent proper bond nor when the air temperature is
less than 40 degrees F. in the shade away from artificial heat.

MATERIALS.

The repair shall consist of a 6 inch aggregate base course and a 2 inch surface course
unless otherwise shown on the plans.

CONSTRUCTION METHODS.

Repair of existing pavement shall be done as approved or directed by the Engineer. The
work shall be coordinated with all other work and operations.

Where traffic is to be maintained, the removal or installation of pipe shall be done in
sections so that half the width of the roadway will be available to traffic. Immediately
upon completion of the pipeline crossing the paved area, the pavement repair shall be
made.

TESTS

All of the above work will be subject to thickness and compaction tests as deemed
necessary by the Engineer. Such tests will be at the Expense of the Contractor.

PAYMENT
The contract prices shall include full compensation for all costs incurred under this

section.
05050-1
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SECTION 05100 AGGREGATE BASE COURSE

05100.1

05100.2

05100.3

SCOPE

The work covered by this section consists of the construction of a base composed of an
approved aggregate material hauled to the site, placed on the site, compacted, and
shaped to conform to the lines, grades, depths, and typical sections shown on the plans
or established by the Engineer.

MATERIALS

A. Aggregate base course materials shall consist of crushed stone or uncrushed gravel,

or other similar material having hard, strong, durable particles free of adherent
coatings.

The Contractor shall furnish aggregate base course material produced in accordance
with the requirements indicated herein for Type A, aggregate unless otherwise
specified in the special provisions.

All aggregates shall be from approved sources. Sources will not be approved unless
the material has satisfactory soundness and satisfactory resistance to abrasion.
Satisfactory soundness will be considered to be a weighted average loss of not
greater than 15 percent when subject to 5 alternations of the sodium sulfate
soundness test in accordance with AASHTO T104. Satisfactory resistance to
abrasion will be considered to be a percentage of wear of not greater than 55 percent
when tested in accordance with AASHTO T96.

. Aggregates shall be handled in such a manner as to minimize segregation.

Sites for aggregate stockpiles shall be grubbed and cleaned prior to storing
aggregates, and the ground surface shall be firm, smooth, and weli drained. A cover
of at least 3 inches of aggregate shall be maintained over the ground surface in order
to avoid the inclusion of soil or foreign material. Stockpiles shall be built in such a
manner as to minimize segregation. When it is necessary to operate trucks or other
equipment on a stockpile in the process of building the stockpile, it shall be done in a
manner approved by the Engineer,

Stockpiles of different types or sizes of aggregates shall be spaced far enough apart,
or else separated by suitable walls or partitions, to prevent the mixing of the
aggregates.

Any method of stockpiling aggregates which allows the stockpile to become
contaminated with foreign matter or causes excessive degradation of the aggregate
will not be permitted. Excessive degradation will be determined by sieve tests of
samples taken from any portion of the stockpile over which equipment has been
operated, and failure of such samples to meet all grading requirements for the
aggregate will be considered cause for discontinuance of such stockpiling procedure.

. Gradation: All standard sizes of aggregates shall meet the gradation requirements

when tested in accordance with AASHTO T27.

HAULING AND PLACING AGGREGATE BASE MATERIALS

The aggregate material shall be spread on the subgrade to a uniform loose depth and
without segregation.

05100-1
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05100.4

05100.5

Where the required compacted thickness of base is 8 inches or less the base material
may be spread and compacted in 1 layer. Where the required compacted thickness of
base is more than 8 inches, the base material shall be spread and compacted in 2 or
more approximately equal layers. The minimum compacted thickness of any one layer
shall be approximately 4 inches.

Each layer of material shall have approved by the engineer prior to placing succeeding
layers of base material or pavement. Each layer is subject to being sampled, and tested
at the engineer’s request. The contractor shall pay for failed tests.

No base material shall be placed on frozen subgrade or base. Hauling equipment shall
not be operated on subgrade or a previously completed layer of base material soft
enough to rut or weave beneath the equipment.

The maximum speed of trucks hauling or traveling over any part of the subgrade or base
shall be 5 miles per hour.

The Contractor shall utilize methods of handling, hauling, and placing which will minimize
segregation and contamination. If segregation occurs, the Engineer may require that
changes be made in the Contractor's methods to minimize segregation, and may also
require mixing on the road which may be necessary to correct any segregated material.
No additional compensation will be allowed for the work of road mixing as may be
required under this provision. Aggregate which is contaminated with foreign materials to
the extent the base course will not adequately serve its intended use shall be removed
and replaced by the Contractor at no additional cost to the Owner. The above
requirements will be applicable regardless of the type of aggregate placed and regardless
of prior acceptance.

SHAPING AND COMPACTION

Immediately after the placing of a layer of the base, the Contractor shall begin machining
and compacting the layer. Each layer shall be maintained to the required cross section
during compaction and each layer shall be compacted to the required density prior to
placing the next layer.

Each layer of the base shall be compacted to a density equal to at least 100 percent of
that obtained by compacting a sample of the material in accordance with AASHTO T180.
Copies of these modified testing procedures are available upon request from the NCDOT
Materials and Tests Unit.

The base material shall be compacted at a moisture content which is approximately that
required to produce the maximum density indicated by the above test methods. The

Contractor shall dry or add moisture to the material when required to provide a uniformly
compacted and acceptable base.

The final layer of the base material shall be shaped to conform to the lines, grades, and
typical sections shown on the plans or established by the Engineer. When completed the
base course shall be smooth, hard, dense, unyielding, and well bonded.

TOLERANCES

After final shaping and compacting the base, the Engineer will check the surface of the
base for conformance to grade and typical section and will determine the base thickness.

05100-2
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The thickness of the base shall be within a tolerance of plus or minus 1/2 inch of the base
thickness required by the plans.

05100.7 PAYMENT

The contract prices shall include full compensation for all costs incurred under this
section.

05100-3
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SECTION 06100 WATER PIPE AND APPURTENANCE MATERIALS

06100.1

6100.2

06900.3

06100.4

SCOPE

These specifications shall apply to the materials to be furnished and installed to complete
the water line installations in accordance with the plans. All pipe and appurtenances shall
be of the class and type as indicated on the plans, within the approved materials list and
designated herein.

GENERAL
No unapproved materials will be delivered to the job site.

All materials shall be first quality with smooth interior and exterior surfaces, free from
cracks, blisters, honeycombs, and other imperfections, and true to theoretical shapes and
forms throughout. All materials shall be subject to the inspection of the Engineer at the
plant, trench, or other point of delivery, for the purpose of culling and rejecting material
which does not conform to the requirements of these specifications. Such material shall be
marked by the Engineer, and the Contractor shall remove it from the project site upon
notice being received of its rejection.

Specifications cited shall refer to the latest revision under the same specification number,
or to superseding specifications under a new number, except provisions in revised
specifications which are clearly inapplicable.

HANDLING AND STORING MATERIALS

The Contractor shall use care unloading materials to avoid damage. Material shall not be
rolled or dragged over gravel or rock during handling. The Contractor shall store the
fittings, valves and appurtenances on sills above storm drainage level and deliver for
installation after the trench is excavated. All valves shall be drained and so stored as to
protect them from freezing. When any material is damaged during transporting, unloading,
handling or storing, the undamaged portions may be used or, if damaged sufficiently, the
Engineer will reject the material as being unfit for installation.

If any defective material is discovered after installation, it shall be removed and replaced
with sound material or shall be repaired by the Contractor in an approved manner at his
own expense.

PIPE

A. Ductile Iron Pipe

Ductile lron Pipe shall be manufactured in accordance with ANSI Specification A 21.51. All
Ductile Iron Pipe shall be Class 350 unless otherwise specified and shall be lined with
cement mortar not less then 1/16 inch thick conforming to ANSI Specification A 21.4.

1. Flanged Joints

Flanged pipe shall have flanges with long hubs, shop fitted on the threaded end of
the pipe.

Where required, flanges shall be tapped for stud bolts. Flanges shall be accurately

faced at right angles to the pipe axis and shall be drilled smooth and true, and

covered with coal tar pipe varnish or otherwise protected against corrosion of flange
06100-1
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faces. Flange faces shall be cleaned to bare metal with wire brushed before
installation of pipe.

Ductile Iron Flanged joint pipe shall be thickness Class 53 minimum and shall have
Ductile Iron flanges conforming to ANSI B 16.1, 125 pound template. Pipe shall be
ordered in lengths needed as no pipe shall be cut, threaded or flanged in the field.
In general, flanged joints shall be made up with through bolts of the required size.
Stud or tap bolts shall be used only where shown or required. Steel or tap bolts shall
be cadmium plated, with good and sound, well fitting threads, so that the nuts may
be turned freely by hand. Cadmium plating shall be by an approved process with a
plate thickness of 0.0001 to 0.0005 inches

2. Mechanical Joints

All mechanical joints shall be manufactured in accordance with ANSI Specification A
21.11. All bolts shall be torqued to manufacturer's specifications. If effective sealing
is not obtained by tightening the bolts to the specified torques, the joint shall be
disassembled and reassembled after thorough cleaning.

3. Slip Joints

Slip or push-on joints shall be manufactured in accordance with ANSI Specification
A21.11.

Bells of "slip" joint pipe shall be contoured to receive a bulb shaped circular rubber
gasket, and plain ends shall have a slight taper to facilitate installation. The lubricant
used in making up the joints shall be furnished by the pipe manufacturer.

- Polyvinyl Chloride Pipe (AWWA C-900)

Polyvinyl Chloride Pipe under this subsection shall meet the requirements of AWWA
C-900. All PVC pipe shall be tested to four times the rated working pressure of the
pipe and be approved by the National Sanitation Foundation. The pipe shall be
furnished in standard laying lengths of 20 feet +/- | inch.

All PVC pipe joints shall be of an integral bell and spigot of the same material as the
pipe with a solid cross-section rubber "O" ring.

All non-ferrous waterline shall have a 14 gauge copper tracer wire Type “THNN" laid
beneath the waterline for the purpose of locating such lines. At all valves the tracer wire
shall be run into the valve box to a distance of no more than 18 inches below the top of
the valve box. The wire in the valve box shaill be cut, stripped and the ends tied
together.

. Polyvinyl Chloride Pipe (Other than AWWA C-900)

Polyvinyl Chloride (PVC) pipe under this subsection shall meet the requirements of
ASTM specifications D-224|, and be approved by the National Sanitation Foundation
for potable water use. It shall be extruded from virgin, PVC 1120 compounds conforming
to ASTM Specification DI784. The standard dimension ratio (DR) shall be 13.5 unless
otherwise specified.

All PVC pipe joints shall be of an integral bell and spigot of the same material as the
pipe with a solid cross-section rubber "O" ring.

Where PVC pipe is furnished in IPS sizes, IPS transition gaskets shall be furnished

with each fitting for compatibility.
06100-2
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All non-ferrous waterline shall have a 14 gauge copper tracer wire Type “THNN" laid
beneath the waterline for the purpose of locating such waterlines. At all valves the
tracer wire shall be run into the valve box to a distance of no more than 18 inches
below the top of the valve box. The wire shall be cut, stripped and the ends tied
together.

D. Steel Casing Pipe
See Section 7400.

E. Galvanized Steel Pipe

Galvanized Steel Pipe shall conform to ASTM Specification A 120. Joints and fittings
shall be cast iron, screwed, Class B meeting Federal Specification WW-P-21, ASTM
Specification A 197 and ANSI Specification B2.1.

06100.5 Fittings

Cast Iron and Ductile Iron Fittings

All cast iron and ductile iron pipe fittings shall be mechanical joint in accordance with ANSI
Specification A 21.10 for underground piping. All ductile iron and cast iron pipe fittings
shall be flanged in accordance with ANSI Specification B 16.1 for exposed piping.

All fittings shall be lined with cement mortar not less then 1/16 inch thick in conformance
with ANSI Specification A 21.4 and suitable for a minimum of 250 psi working pressure
unless otherwise specified.

All mechanical joints shall be manufactured in accordance with ANSI Specification A21.11.
06100.6 Gate Valves

All gate valves shall be designed for a working pressure of 200 psi unless otherwise
specified and shall have a clear waterway equal to the full nominal diameter of the pipe
and shall be opened by turning counterclockwise. Each valve shall have the initials of the
maker, pressure rating and year of manufacture cast on the body. Prior to shipment from
the factory, each valve shall be tested by hydraulic pressure equal to twice the specified
working pressure. Valves shall be operated by hand wheel or operating nut as herein
specified and shall have an arrow cast in the metal indicating the direction of opening.
Valves to be installed underground shall be non-rising stem type while valves installed
above ground or in buildings and structures shall have rising stems.

A. Gate Valves Up To 2 Inches
Gates valves up to 2 inches shall be all brass, conforming to AWWA C-800.

Each valve shall have a tee handle or hand wheel, whichever is applicable, for valve
operation.

B. Gate Valves 3 Inches and Larger

Gate valves 3 inches and larger shall be iron body, resilient-seated meeting the
requirements set forth in AWWA Specification C-509.

06100-3
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06100.7

06100.8

06100.9

06100.10

06100.11

06100.12

06100.13

Butterfly Valves

Butterfly valves shall be Mueller Lineseal lll valves, self-adjusting, disk seal, Class
150B. Butterfly valves shall conform to AWWA C504 designed for minimum operating
pressure of 150 psi with higher pressure valves as needed for each location. Both
ends shall be mechanical joint in compliance with AWWA C111 and ANSI A21.11.
Valves shall be at least the same class of pipe with which they are used.

FIRE HYDRANTS

Fire hydrants shall be Mueller Centurion, which is the City standard. Refer to the
detail FIRE HYDRANT INSTALLATION shown on the plans.

BLOW OFF VALVES

Blow off valves shall be as shown on the detail BLOW OFF VALVE shown on the
plans.

AIR RELEASE VALVE

Air release valves shall be as shown on the detail TYPICAL AIR RELEASE VALVE as
shown on the plans.

TAPPING SADDLE

Tapping saddle shall be Mueller #H-615 or approved equal. See detail TAPPING
SADDLE on the plans.

MEASUREMENT

Measurement for the contract item Pipe of the various types and sizes will be by the
linear foot installed. :

Measurement for the contract items Valve, Ell, Tee and Tapping Saddle of the various
types and sizes, and Fire Hydrant Assembly, Air Release Valve and Blow Off Valve
will be each.

PAYMENT
The contract prices will be paid for PIPE of the various types and sizes; VALVE of the
various types and sizes; ELL of the various types and sizes; TEE of the various types

and sizes; FIRE HYDRANT ASSEMBLY; AND AIR RELEASE VALVE; which prices
shall include full compensation for all costs incurred under this section.

06100-4
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SECTION 06200 WATER PIPE INSTALLATION

06200.1

06200.2

06200.3

06200.4

06200.5

APPLICABLE AWWA STANDARDS

C600: Installation of Ductile-lron Water Mains and Their Appurtenances

C605: Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for
Water

C651: Disinfecting Water Mains (Preventive and Corrective Measures During Construction)

TRENCH DEPTH AND COVER

The minimum allowable soil cover over a water main must be 30”. The minimum trench
depth must be 4.

SAW CUTTING ASPHALT

Refer to Section 05050 Bituminous Pavement Repairs.

PREPARATION OF PIPE FOUNDATION

The preparation of the pipe bedding shall be in accordance with the typical trench
cross-sections as shown on the plans for the type of pipe being installed.

The pipe foundation shall be prepared to be uniformly firm and shall be true to the lines
and grades as shown on the plans. Any deviation or field adjustment will require the
approval of the Engineer.

A space shall be excavated under and around each bell to sufficient depth to relieve it of
any load and to allow ample space for filling and finishing the joint.

Where rock or boulders are encountered in the bottom of the trench, the same shall be
removed to such depth that no part of the pipe, when laid to grade, will be closer to the
rock or boulders than six (6) inches. A suitably tamped and shaped foundation of approved
material shall be placed to bring the bottom of the trench to proper subgrade over rock or
boulders.

Where the foundation material is found to be of poor supporting value, the Engineer may
make minor adjustments in the location of the pipe to provide a more suitable foundation.
Where this is not practical, the foundation shall be conditioned according to the undercut
detail as shown on the plans or as directed by the Engineer. The selection of the type of
backfill material to be used for foundation conditioning will be made by the Engineer.

The Contractor shall remove all water by pumping or bailing. No pipe shall be laid until the
water has been removed from the trench. Water removed from the trench must be
disposed of in such a manner as not to cause damage to work completed or in progress.
All necessary measures will be taken to prevent erosion due to the dewatering process.

LAYING PIPE
All pipe and appurtenances are to be installed in strict accordance with the manufacturer's
specifications and the contract material specifications. No pipe shall be laid except in the

presence of the Engineer or his inspector or with special permission from the Engineer.

06200-1
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06200.6

06200.7

Water lines shall have thrust blocks constructed at all tees, "Y's", bends, and vaives as
shown on the plans.

Proper tools, implements and facilities satisfactory to the Engineer shall be provided and
used for the safe and proper laying of the pipe. All pipe and appurtenances will be lowered
into the trench piece by piece in such a manner as to provide safe working conditions. The
pipe shall be laid on the prepared foundation providing a uniform flow line along the pipe.
Pipe shall be removed if broken, damaged or displaced during the laying of pipe or
backfiling the trench.

When cutting short lengths of pipe, a pipe cutter as approved by the Engineer will be used
and care will be taken to make the cut at right angles to the center line of the pipe or on the
exact skew as shown on the plans. In the case of push-on pipe, the cut ends shall be
tapered with a portable grinder, or coarse file to match the manufactured taper.

The maximum deflection per joint of flexible joint pipe shail meet manufacturer's
specifications. No deflection shall be allowed in galvanized steel pipe joints or concrete
pressure pipe joints.

The interiors of pipes, fittings, and valves shall be protected from contamination. Pipe
delivered for construction shall be strung to minimize the entrance of foreign material. All
openings in the pipeline shall be closed with watertight plugs when pipe laying is stopped
at the close of the day’'s work or for other reasons, such as rest breaks or meal periods.
Rodent-proof plugs may be used when watertight plugs are not practicable and when
thorough cleaning will be performed by flushing or other means.

RELATIONSHIP OF WATER AND SEWER SYSTEMS

The contractor is required to comply with the North Carolina Administrative Code, Rules
Governing Public Water Systems, Title 15A NCAC 18C.0906. Per the City of
Hendersonville, Storm Water Collection Systems are to be given the same consideration
as Sanitary Sewer Systems.

Lateral separation of water and sewer lines shall be a minimum of 10 feet unless existing
conditions prevent a 10 foot lateral separation in which case:

1. The water line is laid in a separate trench, with the elevation of the bottom of the water
line at least 18 inches above the top of the sewer line.

2. The water line is laid in the same trench, with the water line located at tone side on a
bench of undisturbed earth, and with the elevation of the bottom of the water line at
least 18 inches above the top of the sewer line.

When the water line crosses over a sewer line, the water line shall be laid with the bottom
of the water line at least 18 inches above the top of the sewer line. When existing
conditions prevent an 18 inch minimum separation both the water and sewer lines shall be
ferrous material for a distance of 10 feet on both sides of the point of crossing.

When the water line crosses under a sewer line both the water and sewer lines shall be
ferrous material for a distance of 10 feet on both sides of the point of crossing. The water
line shall be laid in such a manner as to maximize the distance between the crossing point
and any joints.

BACKFILLING

Methods of backfilling shall be in strict accordance with pipe manufacturer's specifications
and these specifications. Where there is a conflict between the two, the manufacturer's
specifications will be followed.
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All backfill shall be from the excavated trench and shall be free from organic material and
rocks larger than three inches in the largest dimension and shall contain more than 50
percent of % inch or smaller material. Backfill shall be moisture conditioned to achieve a
moisture content at or near the laboratory optimum moisture content. Backfill placed
around pipes shall be placed in such a manner that the pipes will not be displaced or
damaged. Backfill shall be placed in loose 6 inch layers, and compacted by mechanical
means to ninety five (95) percent of the Standard Proctor Test. Backfill placed adjacent to
pipes or appurtenances shall be compacted by hand operated power tampers. Jetting will
not be allowed. All backfill material shall be approved by the Engineer.

06200.8 SELECT BACKFILL

When the Engineer determines that material from the excavation is not suitable for backfill,
select backfill shall be utilized and compensation will be negotiated under a change order.

06200.9 PAYMENT

With the exception of Select Backfill, the contract prices shall include full compensation for
all costs incurred under this section.

06200-2
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SECTION 06900 WATER APPURTENANCE INSTALLATION, TESTING

06900.1

06900.2

06900.3

06900.4

06900.6

AND DISINFECTION

SCOPE

This section covers the installation of all necessary fittings, valves and appurtenances for
the water distribution system as shown on the plans and specified herein, testing and
chlorination.

THRUST BLOCKS

All plugs, caps, tees, bends, and other fittings shall be provided with adequate thrust
blocks. Thrust blocks shall be constructed to the minimum dimensions shown on the
drawings or as directed. Thrust blocks shall be made of concrete having a compressive
strength of twenty-eight (28) days of 3000 psi when tested in accordance with ASTM
Specification C39 or C42 and shall bear directly against the undisturbed trench wall.
Where possible, the backing shall be so placed that the fitting joints will be accessible for
repair. All bolts and pipe joints shall be protected against contact with thrust block concrete
by the installation of a polyethylene film placed between the fittings and the poured
concrete. Where any section of a main is provided with concrete thrust blocks, the
hydrostatic pressure test shall not be made until three (3) days after installation of the
concrete thrust blocks unless otherwise approved by the Engineer. Where trench
conditions are, in the opinion of the Engineer, unsuitable for thrust blocks, the Contractor
shall provide steel tie rods and socket clamps to adequately anchor the piping. All tie rods
and clamps shall be given a bituminous protective coating or shall be galvanized. Sakrete
or any similar material will not be permitted under any circumstances.

GATE VALVE INSTALLATION

Before setting each valve the Contractor shall make sure the interior is clean and test
opening and closing. Valves shall be set with stems plumb, unless horizontal installation is
called for on the plans, and at the exact locations shown. Trench backfill shall be tamped
thoroughly for a distance of three (3) feet on each side of valve boxes.

GATE VALVE BOX INSTALLATION

A valve box shall be installed over each underground valve. All boxes shall be set plumb
with their top flush with finished grade.

FIRE HYDRANT INSTALLATION

Fire hydrants shall be located as shown. Each hydrant shall be connected to the main with
a six (6) inch branch line having at least as much cover as the distribution main. Hydrants
shall be set plumb with the pumper nozzle facing the roadway and with the center of the
lowest outlet not less than eighteen (I8) inches above the finished grade. Hydrants shall be
thoroughly blocked with concrete or shall be rodded to the six (6) inch branch tee. Unless
otherwise specified, the backfill around hydrants shall be thoroughly compacted to the final
grade immediately after installation in order to put the hydrant into service as soon as
practicable. Not less than seven (7) cubic feet of clean crushed stone shall be placed
around the base of the hydrant to insure drainage of the hydrant barrel. A cap block shall
be set under the fire hydrant foot for a solid bottom.

06900-1
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06900.7

06900.8

06900.9

06900.10

AIR RELIEF VALVE INSTALLATION

Each air relief valve shall be installed at the exact location shown per the detail. Meter
boxes shall be set plumb and on a firm foundation. When mere boxes are precast
concrete, each joint between sections and all wall openings shall be sealed inside and out
with a 2:1 sand-cement mortar and made watertight. When so directed, the Contractor
shall install a flat slab top, precast with a standard frame and cover. Flat slab tops shall be
traffic bearing as appropriate.

BLOWOFF VALVES

Blowoff valves shall be installed as shown on the contract drawings.
LINE FLUSHING

Reference is made to AWWA C651. Prior to testing of any sections of water main, the
Contractor, using an approved water source, shall completely flush out all lines at a
minimum velocity of 2.5 feet per second to clean out any sediment or debris.

TESTING

After the pipeline has been satisfactorily constructed complete with the required fire
hydrants, services, and all other appurtenances, and the trench backfilled satisfactorily,
and after line flushing and approval by the Engineer, the newly constructed pipeline and
valved sections shall be subjected to a hydrostatic pressure leakage test. The Contractor
shall notify the Engineer when the work is ready for testing with all testing done in the
presence of the Engineer. All labor, equipment, water and materials, including meters and
gauges shall be furnished by the Contractor at his own expense.

Ductile iron pipe will be tested in accordance with AWWA C600. PVC pipe will be tested in
accordance with AWWA standard C-605 and Manual M-23.

Each completed section of the pipeline shall be plugged at both ends and slowly filled with
water. As the main is being filled with water in preparation of the tests, all air shall be
expelled from the pipe. The main shall be subjected to hydrostatic pressure of 200 pounds
per square inch for a period of two (2) hours unless otherwise specified. Pressure shall be
applied to the main by means of a hand pump for small lines or by use of a gasoline pump
or fire engine for larger lines.

The rate of leakage shall be determined at fifteen (15) minute intervals by means of
volumetric measurement of the water added during the test until the rate has stabilized at
the constant value for three (3) consecutive fifteen (15) minute periods.

Leakage is defined as the quantity of water to be supplied into the newly laid pipe, or any
valved section, necessary to maintain the specified leakage test pressure after the pipe
has been filled with water and the air expelled. No piping installation will be accepted until
the leakage is less than ten (10) gallons per inch of pipe diameter per mile of pipe per
twenty-four (24) hours.

No leakage will be allowed under the above tests for piping in buildings and structures.
Cracked or defective pipe, joints, fittings, valves, or hydrants discovered in consequence of
this test shal! be removed and replaced with sound materials, and the test shall be
repeated until the test results are satisfactory. Precautions shall be taken to remove or
otherwise protect equipment in, or attached to, pipe to prevent damage or injury.

06900-2
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06900.11

Tests of insulated and concealed piping shall be made before the piping is covered or
concealed. No leakage will be allowed under the above tests for piping in buildings.

DISINFECTION

After the pressure-leakage test is completed and prior to being put into service, new
waterline shall be disinfected in strict accordance with AWWA Standard C651. The
contractor shall submit a plan at least two weeks prior to the planned start of disinfection
that describes in detail the following:

Proposed form of chlorine to be used

Proposed method of chlorination

Final Flushing, including disposal of chlorinated water

Bacteriological testing, including the name and address of the State approved lab to
be used

Redisinfection as necessary

Disinfection will not be permitted to begin until the plan is approved by the Engineer.

06900-3
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