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BASIC DESIGN STANDARDS FOR THE AMHERST COUNTY SERVICE AUTHORITY

1.1.

1.2.

1.3.

SECTION 1

WATER DISTRIBUTION SYSTEM

MATERIALS

1. The pipe selected shall have been manufactured in conformity with the current available
standards issued by the American Water Works Association.

2. In the absence of such standards, pipe meeting applicable commercial standards and
acceptable to the Authority may be considered.

3. Packing and joint materials used in the joints of pipe shall meet the standards of the
American Water Works Association.

4. Mechanical joints or slip joints with resilient gaskets are required, unless otherwise specified
by the Authority.

5. Refer to Technical Specifications, Section 3, Water Main Materials, Paragraph 3.1 for

additional information.

MINIMUM PIPE SIZE

1.

The minimum size pipe for water distribution systems shall be eight (8) inches in diameter.
Pipe of lesser diameter may be used in the following instances.

a. The last 300 LF on a dead end line may be 6” diameter, if located after the last fire
hydrant, or 2” diameter SDR 17 PVC in selective locations approved in writing by the
Authority, when line static pressures are not in excess of 135 psi and no more than six
residential dwellings will be served.

The minimum size of pipe where fire protection is to be provided or required shall be eight (8)
inches in diameter.

The standard grading schedule of the Insurance Services Office and other related
organizations shall be followed in other cases, where approved by the Authority.

Any departure in sizing shall be justified by hydraulic analysis and future water use and can
be considered only in special circumstances.

Water mains not sized to carry fire flows shall not be connected to fire hydrants.

Refer to Technical Specifications, Section 3, Water Main Materials, Paragraph 3.1 for
additional information.

SYSTEM DESIGN

1.

All water systems shall be designed and sized so as to provide fire flow capabilities of no less
than 750 gpm at any point, during peak demand conditions, and maintain a minimum of 30
psi at all service connections.

All water systems shall provide fire hydrants approximately every 500 and at road
intersections. A main line valve shall be placed downstream from each hydrant. Main line
valves shall be required on main and branch lines at any intersection. Additional valving may
be required by the Authority dependent on site specific circumstances.

Where insufficient system pressure and flow exist to provide for a minimum of 750 gpm fire
flow under peak demand conditions, no fire hydrants may be installed. All necessary valving
must be installed at proper intervals to allow for future hydrant installation by the Authority
when suitable hydraulic conditions exist. Funds equal to the current cost of the hydrants plus
a nominal labor charge must be paid to the Authority to provide this future installation. A 8 x
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1.4.

1.5.

2” galvanized indicator post, painted red and set with at least a 2’ bury must be installed at
future fire hydrant locations, for ease of locating.

Dead-ends should be minimized by looping of all mains.

The ends of all lines shall terminate at a blow-off assembly. Wherever a right-of-way is
provided for future road extensions, or interconnections, a bulkheaded/rodded main line
control valve must be provided, along with a temporary blow-off assembly.

Air release valves shall be placed at high places in water mains where no fire hydrant or
house service connections are present. A 8 x 2” galvanized indicator post, painted blue and
set with at least a 2’ bury, is required behind the ditch line for all air release valves.

Blow-off assemblies shall be placed at low places in the water mains where no fire hydrant or
house connections are present. A 8 x 2” galvanized indicator post, painted blue and set with
at least a 2° bury, is required behind the ditch line for all mid-line blow-off assemblies.

INSTALLATION OF WATER MAINS

1.

The Authority and the Virginia Department of Transportation (VDOT) will be consulted during
the design process about the proper location of new water mains. New water mains shall be
placed in the road right-of-way, the preferred location is a minimum of three feet (3’) behind
the ditch line, except in fill slopes, unless otherwise approved by VDOT. If the preferred
location cannot be obtained, the water line is to be installed a minimum of five feet (5’) from
the edge of pavement for Primary Roads and three feet (3’) for Secondary Roads. This
location enables public utility easements to be preserved for power, telephone, cable TV, and
natural gas services, unless the Authority and VDOT outside the right-of-way, but within the
inside two feet (2’) of the public utility easement, or such other alignment as may be dictated.
Wherever water lines leave the road right-of-way and roadside public utility easements, the
dedicated water line easements may not be less than 20’ wide. All lines 8” and smaller shall
have a minimum cover of 36”. All 10" — 12” lines shall have a minimum of 48” cover. All 16”
lines shall have a minimum of 60” cover. Unless specifically indicated, water lines may not
have more than 60” of cover. If a water line is placed in a public utility easement or road
right-of-way, the depth of the line shall be such that when an entrance is installed, the final
cover over the water line shall not be less than those stated above.

Adequate supports shall be provided for all pipes.

Pipe line bedding shall be in accordance with details TB-3 and TB-5.

Stones and rocks found in the trench shall be removed for a depth of at least six (6) inches
below the bottom of the pipe and select fill bedding provided to a depth of twelve (12) inches
above the pipe.

The specifications for installation shall include:

a. Pressure testing on installed pipe:

b. Allowable leakage of installed pipe; and

c. Reference to applicable American Water Works Association standards or manufacturer’s
recommended installation procedures.

Any plastic or other nonmetallic pressurized conduit installed underground shall have
copper wire installed parallel and metallic marking tape as discussed in Section 2 of the
Technical Specifications.

SEPARATION OF WATER MAINS AND SEWERS

1.

The following factors shall be considered in providing adequate separation of water mains
and sewers:

Materials and types of joints for water and sewer mains;

Soil conditions;

Service branch connections into the water main and sewer mains;
Compensating variations in the horizontal and vertical separations;
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e. Space for repairs and alterations of water and sewer mains;
f.  Offsetting of pipes around manholes; and
g. ldentification of the physical restraints preventing normal separation.

2. Parallel installation:

a. Under normal conditions, water mains shall be laid at least 10 feet horizontally from a
sewer or sewer manhole. The distance shall be measured edge-to-edge.

b. Under unusual conditions when local conditions prevent a horizontal separation of 10
feet, the water main may be laid closer to a sewer or sewer manhole provided that:

i.  The bottom (invert) of the water main shall be at least 18 inches above the top
(crown) of the sewer;

i.  Where this vertical separation cannot be obtained, the sewer shall be constructed of
AWWA approved Class 52 ductile iron water pipe, pressure tested in place without
leakage prior to backfilling; and

iii. Any sewer manholes shall be watertight construction and tested in place.

3. Crossings:

a. Under normal conditions, water lines crossing sewers shall be laid to provide a
separation of at least 18 inches between the bottom of the water line and the top of the
sewer whenever possible.

b. Under unusual conditions when local conditions prevent a vertical separation described in
Subsection “a@” of this section, the following construction shall be used:

i. Sewers passing over or under water mains shall be constructed of the materials
described in Subsection “2 b ii” of this section; and
ii. Water lines passing under sewers shall, in addition, be protected by providing;

1) A vertical separation of at least 18 inches between the bottom of the sewer and
the top of the water line;

2) Adequate structural support for the sewers to prevent excessive deflection of the
joints and the settling on and breaking of the waterline; and

3) That the length of the water line be centered at the point of the crossing so that
joints shall be equidistant and as far as possible from the sewer.

4. No water pipes shall pass through or come in contact with any part of a sewer manhole.

5. For all new development, a minimum separation of thirty feet (30’) shall be maintained
between water lines and septic drainfields.

1.6. VALVE, AIR RELIEF, METER AND BLOWOFF CHAMBERS

1. Air and sediment accumulations may be removed through a standard fire hydrant,
compressed air and pumping may be used for dewatering mains through hydrants.

2. Chambers or pits containing valves, blowoffs, meters, or other such appurtenances to a
distribution system shall not be connected directly to any storm drain or sanitary sewer, nor
shall blowoffs or air relief valves be connected directly to any sewer.

3. Such chambers or pits shall be drained to the surface of the ground where they are not
subject to flooding by surface water or to absorption pits located above the seasonal
groundwater table elevation. Sump pumps may be used where other means are not
practicable.
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1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

HYDRANTS

1. Fire hydrant drains shall not be plugged. They shall be drained to dry wells provided
exclusively for this purpose.

2. Hydrant drains shall not be connected to sanitary sewers or storm sewers.

3. Fire hydrants shall be connected only to water systems adequately designed for fire flows in
addition to domestic flow.

SURFACE WATER CROSSINGS

Surface water crossings, both over and under water, present special problems and should be
discussed with the Authority before final plans are prepared.

1. Above water crossings shall be:

Adequately supported,;

Protected from freeze damage;
Accessible for repair or replacement; and
Above 100-year flood level.

ooop

2. Under water crossings shall be:

a. The pipe shall be of special construction, having flexible watertight joints.

b. Valves shall be provided at both ends of the water crossing so that the section can be
isolated for tests or repair; the valves shall be easily accessible and not subject to
flooding.

c. Permanent taps shall be made for testing and locating leaks.

WATER SERVICES AND PLUMBING

1. Water services and plumbing shall conform to the Uniform Statewide Building Code.

DISINFECTION OF WATER MAINS

1. All water mains shall be disinfected prior to being placed in operation and bacteriological test
results supplied to the Authority. See Technical Specifications Section 2.

METERING

1. Each service connection shall be metered, and conform to details M-1 through M-4.

HYDROSTATIC PRESSURE TESTING OF WATER MAINS

1. All water mains shall be hydrostatically tested prior to being placed in operation and test
results supplied to the Authority. See Technical Specifications Section 2.

BACKFLOW PREVENTION

1. To protect the Amherst County Service Authority’s water system, a backflow prevention
devise must be installed for all service connections.
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1.14. CROSS-CONNECTION PREVENTION

1. Preventative measures must be installed to prevent potential contamination of the Amherst
County Service Authority’s water supply by cross-connections.
2. For structures, all plumbing connections shall comply with the current Building Code.
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BASIC DESIGN STANDARDS FOR THE AMHERST COUNTY SERVICE AUTHORITY

SECTION 2

SANITARY SEWER SYSTEM

21 TYPE OF SEWERS

1.

Sewer systems shall be designed and constructed to achieve total containment. New
combined sewers shall not be approved. Interceptor sewers for existing combined sewers
shall be designed and constructed to prevent the discharge of inadequately treated wastes.
Overflows from intercepting sewers shall not be permitted.

2.2 DESIGN PERIOD

1.

In general sewer systems should be designed for the estimated ultimate tributary population
with an upper limit consisting of the 50-year population growth projection, except when
considering parts of the systems that can be readily increased in capacity. Consideration
shall be given to land use plans and to other planning documents and to the maximum
anticipated capacity of institutions, industrial parks, apartment developments, etc.

2.3 DESIGN FACTORS

1.

In determining the required capacities of sanitary sewers, the following factors shall be
considered:

Maximum hourly sewage flow.

Additional maximum sewage or wastewater flows from industrial sources
Ground water infiltration.

Topography of area.

Location of sewage treatment works.

Depth of excavation.

Pumping requirements.

Occupancy rates.

Se@moaooTy

2.4 DESIGN BASIS

1.

Per Capita Flow: New sewer systems shall be designed on the basis of an average daily per
capita flow of sewage of not less than that set forth in the “Design Sewage Flows” table
hereinafter. These figures are assumed to include infiltration but do not address inflow from
surface water. When deviations from the foregoing per capita rates are proposed, a
description from the procedure used to establish design flows shall be included with the
submission.

Sewer Line Type and Design Capacity:

a. “Lateral” means a sewer that has no other common sewers discharging into it.

b. “Submain” means a sewer that receives flow from one or more lateral sewers.

c. The minimum peak design capacity for lateral and sub-main sewers should be 400
percent of the average design flow. When deviations from the foregoing minimum peak
design flow rates are proposed, a description of the procedure used for sewer design
shall be included with the submission.
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“Main or trunk” means a sewer that receives sewage flow from one or more submain
sewers.

“Interceptor” means a sewer that receives sewage flow from a number of gravity mains,
trunk sewers, sewage force mains, etc.

Minimum peak design capacity of main, trunk and interceptor sewers should be 250
percent of the average design flow. When deviations from the foregoing minimum peak
flows are proposed, a description of the procedure used to establish design peak flow
shall be included with the submission.

25 DETAILS OF GRAVITY SEWER LINE DESIGN AND CONSTRUCTION

1. Minimum Size:

a.

b.

C.

Sewer size shall not be less than eight inches in diameter, except for laterals serving six
connections or fewer on cul de sacs or as sidewalk collector lines which may be six
inches in diameter.

Engineering calculations and justifications indicating that such reduced line size is
adequate shall be included with the submission.

8” sewer shall be on min. slope of 0.40% with a terminal cleanout, detail CO-1 or CO-T.

2. Depth and Slope:

a.

Sewers shall have a minimum of 60" cover. Line depth shall be sufficient that if an
entrance is installed, final cover shall not be less than 60”.

Sewers shall be designed and constructed to give mean velocities, when flowing full, of
not less than 2.0 feet per second based on Manning’s formula using a pipe material
roughness coefficient (“n”) value of 0.014. Use of other “n” values and slopes less than
those specified herein shall be justified on the basis of pipe material specifications,
research, or field data, presented with the submission for approval. The following are the
minimum slopes which should be provided; however, slopes greater than these are

desirable:

Sewer Size Minimum Slope in Feet per 100 Feet
6 inch 0.49
8 inch 0.40
10 inch 0.28
12 inch 0.22
14 inch 0.17
15 inch 0.15
16 inch 0.14
18 inch 0.12
21 inch 0.10
24 inch 0.08
27 inch 0.067
30 inch 0.058
36 inch 0.046

Decreased slopes may be provided where the depth of flow will be three tenths (0.3) of
the diameter or greater for design average flow. Whenever such decreased slopes are
selected, the design engineer must furnish, with his report, his computations of the depth
of flow in such pipes at minimum, average, and peak daily or hourly rates of flow.
Otherwise, it must be recognized that decreased slopes may require available resources
for additional sewer maintenance. Sewers shall be laid with uniform slope between
manholes. Sewers constructed on sixteen (16) percent slope or greater shall be Class
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52 ductile iron pipe and anchored securely with concrete anchors, detail CA-4, or equal.
Minimum anchorage is as follows:

i. Not over 36 feet center-to-center, on grades 16 percent and up to 35 percent.
ii. Not over 24 feet center-to-center, on grades 35 percent and up to 50 percent.
iii. Not over 16 feet center-to-center, on grades 50 percent and over.

Easement Width/Cover/Alignment:

a. Sewer line easements shall not be less than 20’ wide. All sewer lines must have a
minimum of 60” of cover. Line depth shall be such that if an entrance is installed final
cover may not be less than stated above.

b. Gravity sewers shall be laid with a straight alignment between manholes. Curved force
main sewers should be installed only on curved streets, where the curve of the street and
curve of the sewer are concentric. The use of curved gravity sewers shall not be
considered.

Increasing Size: Gravity sewer size shall normally remain constant between manholes.
Where a similar sewer joins a larger one, the relative elevations of the inverts of the sewers
shall be arranged to maintain approximately the same energy gradient. An approximate
method for securing these results, which may be used, is to align the eighty percent (0.8)
capacity flow level, or to align the internal pipe crown or top invert, of both sewers, at the
same elevation.

High Velocity Protection: Where velocities greater than 15 feet per second are expected,
special provisions shall be made to protect against internal erosion by high velocity. The pipe
shall conform to applicable ASTM, AWWA, ANSI, or other appropriate standards or
specifications, which provide protection against internal erosion.

Materials: Plastic sewer pipe, meeting the SDR-35 standard, may be used at depths of up to
12 feet, except for under pavement and in stream crossings. Class 52 ductile iron pipe must
be used at depths of 12 feet or greater, under pavement, and in stream crossings.

2.6 DETAILS OF GRAVITY SEWER LINE DESIGN AND CONSTRUCTION

1.

Manhole Location: Manholes shall be installed at the end of each line of ten (10) inch
diameter or greater; at all changes in grade, size, or alignment; at all intersections, and at
distances not greater than 300 feet. Terminal cleanouts may be acceptable on lines eight (8)
inches diameter or less in lieu of manholes, detail CO-1 or CO-T.

Manhole Data: A table shall be on all development plans which include the following:
manhole designation number or letter, station, type (ACSA Standard Detail No.), top
elevation, inverts in and out, and piping deflections. Profile sheets shall include: manhole
designation number or letter, station, type (ACSA Standard Detail No.), top elevation, and
inverts in and out.

2.7 PROTECTION OF WATER SUPPLIES

1.

Water Supply Interconnections: There shall be no cross connection between a drinking water
supply and a sewer, or appurtenance thereto.

Relation to Waterworks Structures:

a. Minimum Separation: No sewer line shall pass within fifty feet of a drinking water supply
well, source, or structure unless special construction and pipe materials are used to
obtain adequate protection as determined by the Amherst County Service Authority and
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approved by the Virginia Department of Health. The proposed design shall identify and
adequately address the protection of all drinking water supply wells, sources, and
structures up to a distance of 100 feet of the sewer line installation.

3. Relation to Water Mains: See Technical Specifications, Page T-1.

4. For all new development, a minimum separation of thirty feet (30’) shall be maintained
between water lines and septic drainfields.
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1.1.

1.2.

1.3.

1.4.

TECHNICAL SPECIFICATIONS

SECTION 1

GENERAL REQUIREMENTS

SCOPE OF WORK

1.

General: The work to be done hereunder shall include the furnishing of all labor, materials,
tools, transportation, supplies, plant, equipment, and appurtenances necessary for the
complete and satisfactory construction of water mains, gravity sewer lines, manholes, and
force mains as shown on the drawings or in the specifications, as approved by the
AMHERST COUNTY SERVICE AUTHORITY (the AUTHORITY), complete and ready for
service.

SEPARATION OF WATER LINES AND SEWERS

1.

Parallel Installation: Water lines shall normally be separated from sanitary sewers
horizontally by a distance of 10 feet. This distance shall be measured edge to edge. When
local conditions prevent a horizontal separation of 10 feet, the bottom of the water line shall
be at least eighteen inches above the top of the sewer. Where this vertical separation cannot
be obtained, the sanitary sewer shall be constructed of AWWA approved Class 52 ductile
iron water pipe, pressure tested in place to 50 psi without leakage prior to backfilling.

Crossings: Water lines crossing house, storm, or sanitary sewers shall provide separation of
at least 18 inches between the bottom of the water line and the top of the sewer. If this
vertical separation is not possible, sanitary sewers shall be constructed and tested per
Section 1.2.1.

When local conditions require water lines to pass under such sewers, adequate structural
support shall be provided for the sewer to prevent excessive deflection. Also, the length of
water pipe shall be centered at the point of crossing, and a vertical separation of at least 18
inches shall be provided between the bottom of the sewer and the top of the water line. In
this case, sanitary sewers passing over shall be constructed and tested as noted in Section
1.2.1.

No water pipe shall pass through or come in contact with any part of a sewer or sewer
manhole.

EXISTING WATER LINES AND APPURTENANCES

1.

No valve, hydrant, or other appurtenance on existing water lines shall be opened or closed
for any purpose by the CONTRACTOR. Any opening or closing of valves, hydrants, or other
appurtenance shall be by the AUTHORITY or under their direct guidance. The
CONTRACTOR shall notify the AMHERST COUNTY SERVICE AUTHORITY at least 48
hours prior to the need to open or close any appurtenance, except in emergencies, at which
time the AMHERST COUNTY SERVICE AUTHORITY shall be notified immediately.

REFERENCES

1.

The work shall comply with most recent standards or tentative standards as published at the
date of the contract and as listed in these specifications using the abbreviation shown:
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15.

1.6.

1.7.

1.8.

American Society for Testing and MaterialS..........cc..eeeieiiiiiiiiii e ASTM

American Water Works ASSOCIAtION .........ccoiiiiiiiiiiiiiiiicece e AWWA

American Association of State Highways and Transportation Officials........... AASHTO

Virginia Department of TranSportation ............ccoocccuiieeeeeeis i e ceierneee e VDOT

National Sanitation FOUNAAtION ...........cooiiiiiiiiiiii e NSF

Chain Link Fence Manufacturers INSttUte ............cooviiieiiiiiiee e CLFMI

Occupational Safety and Health Administration ............cccccceeeiiiiiiiieece e, OSHA
WASTE AREAS

1.

Disposal of unsuitable and surplus material will be carried out in accordance with VDOT
Road and Bridge Specifications, Section 106.04, except that the CONTRACTOR shall be
responsible for obtaining the rights to any waste area for disposal of unsuitable or surplus
material either shown or not shown on the plans. All work in disposing of such material shall
be considered incidental to the work

COORDINATION WITH PROPERTY OWNERS

1.

The CONTRACTOR shall notify the owner of property upon which work is to be performed in
advance of commencing work thereon. In the event of the necessity of disrupting utility or
other services to such property, he shall notify the owner or responsible person in charge of
such utility or other services and arrange for the disruption and restoration of such service in
a manner which will result in a minimum of inconvenience to parties concerned. The
CONTRACTOR shall cooperate fully with the AMHERST COUNTY SERVICE AUTHORITY to
effect proper coordination and progress to complete the project on schedule and in proper
sequence. Insofar as possible, decisions of all kinds required by the AMHERST COUNTY
SERVICE AUTHORITY shall be anticipated by the CONTRACTOR to provide ample time for
inspection, investigation, or the preparation of instructions.

UNDERGROUND UTILITIES

1.

The CONTRACTOR shall contact the appropriate utility companies and have utilities located
prior to starting construction (see Appendix B). Locations of existing facilities should be
determined by the CONTRACTOR far enough in advance of the construction to provide for
modification in design, if required. In Central Virginia underground utilities locating is
coordinated through One Number Information Systems, Inc., “Miss Utility”, (804) 530-1898.

CLEARING AND EROSION CONTROL

1.

General: The CONTRACTOR shall be responsible for complying with all provisions of the
erosion and sediment control plans and notes, including the construction, installation, and
maintenance of all mechanical and vegetative erosion and sediment control measures for the
duration of the project. If unforeseen erosion and sediment problems arise during the
construction, the CONTRACTOR shall implement corrective measures acceptable to the
AMHERST COUNTY SERVICE AUTHORITY.

Siltation and pollution control requirements shall be in accordance with VDOT Road and
Bridge Specifications, Section 107.14(a), (b1), and (b2).

Only that portion of the right-of-way or easement actually needed for construction shall be
cleared or used by heavy equipment, unless directed by the AMHERST COUNTY SERVICE
AUTHORITY. In no case shall clearing or debris from clearing operations be taken past right-
of-way or permanent easement lines onto private property. Areas disturbed by construction
operations shall be protected from erosion by suitable means outlined in the “Amherst County
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1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

Erosion Control Ordinance.” Equipment and materials shall be stored only in approved
areas.

BLASTING
1. Blasting shall be done in strict accordance with the most recent edition of the Virginia

Statewide Fire Prevention Code (VR 394-01-6). The CONTRACTOR shall adhere to the
requirements of Amherst County and shall notify the County prior to any blasting.

TRENCH PROTECTION

1. The CONTRACTOR shall furnish and erect such sheathing, bracing, and shoring, and shall
furnish necessary signs, barricades, and temporary lighting, as may be pertinent for the
protection of this work, employees, the public, and adjacent structures, and to guard against
contingencies which might give rise to delays in the work. Sheathing left in place shall be at
the CONTRACTOR’S expense. Responsibility for preservation of trench banks and other
excavated spaces and the prevention of injury to any persons or property shall rest entirely
with the CONTRACTOR. Normally, a maximum of 200 feet of trench will be allowed open at
any one time. No trench will remain open overnight unless authorized by the AMHERST
COUNTY SERVICE AUTHORITY.

OSHA REQUIREMENTS

1. The CONTRACTOR shall be responsible for performing all excavation, pipe installation, and
backfilling, in accordance with the 1990 OSHA Excavation Standards 29 CFR Part 1926,
Subpart P — Excavations. The CONTRACTOR’S responsibility also extends to providing a
“Competent Person”, as defined by the OSHA regulation referenced above, on the job site.

TRAFFEIC

1. All traffic control and directional signs shall be supplied by the CONTRACTOR. See detall
drawings for standards of typical traffic control. Placement of excavated material on existing
pavement shall be permitted upon approval of a written request to VDOT and provided a
stone dust or sand layer is first placed on the pavement. No cleated equipment shall be used
on pavements. Road drainage shall not be clogged, and shoulders, ditches, roadside
drainage facilities, and pavement affected by the grading operations shall be maintained in a
condition satisfactory to VDOT. Traffic shall not be blocked or rerouted without permission of
VDOT. Where one way traffic is permitted to be maintained, it shall be flagged 24 hours per
day. Traffic shall at all times be properly protected by adequate lights, barricades, and signs,
and also flagging personnel when needed.

INSTALLATION WITHIN VDOT RIGHT-OF-WAY

1. CONTRACTOR shall install water main within VDOT right-of-way as required by the
AMHERST COUNTY SERVICE AUTHORITY and approved by VDOT.

CLEANUP

1. Before final acceptance, all borrow pits, waste areas, storage areas, and all grounds
occupied by the CONTRACTOR in connection with the work, shall be cleaned of all rubbish,
excess materials, and temporary structures, and all parts of the work shall be left in a neat
and presentable condition.
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1.15.

1.16.

1.17.

1.18.

1.19.

SHOP DRAWINGS

1.

Five copies of shop drawings for materials shall be submitted by the CONTRACTOR to the
AMHERST COUNTY SERVICE AUTHORITY for review prior to construction.

AS-BUILT DRAWINGS

1. Marked-up as built drawings shall be supplied to the Engineer upon completion of the project.
Engineer shall supply three sets of final as-built drawings to AMHERST COUNTY SERVICE
AUTHORITY.

SAFETY

1. All pertinent safety regulations, including federal and state OSHA standards, shall be

followed. In addition, all safety precautions noted on the manufacturer’s product data sheets
and labels shall be observed for both material and equipment. The CONTRACTOR shall be
responsible for initiating, maintaining, and supervising all safety precautions and programs in
connection with the work.

ACCESS AND MAINTENANCE

1.

Unless otherwise approved in writing by AMHERST COUNTY SERVICE AUTHORITY,
improvements to existing or new water or sewerage systems that are or will be owned and/or
operated by AMHERST COUNTY SERVICE AUTHORITY shall be completed in such a
manner as to facilitate post-improvement operation and maintenance by AMHERST
COUNTY SERVICE AUTHORITY. Consultants, contractors, developers, and others shall
consult and coordinate with AMHERST COUNTY SERVICE AUTHORITY prior to beginning
such work to ensure that AMHERST COUNTY SERVICE AUTHORITY requirements are met.

Final grading of trench backfils and other areas to be maintained by
AMHERST COUNTY SERVICE AUTHORITY shall be designed and constructed to facilitate
future access, mowing, bushhogging, excavation, backfilling, service connections, and other
expected maintenance by AMHERST COUNTY SERVICE AUTHORITY. Piping installed
within hillsides shall be aligned and installed to minimize surface slopes in any direction to the
greatest extent possible. Surface slopes shall not exceed 4 horizontal to 1 vertical (4H:1V).
Piping installed in slopes that exceed 4H:1V shall have surface cross-slopes that are
benched or terraced within the AMHERST COUNTY SERVICE AUTHORITY utility easement
to ensure positive runoff of surface runoff, but not exceed 4H:1V.

Design and construction of roads, access easements, and other installations providing
maintenance access to water and sewerage sites and facilities for AMHERST COUNTY
SERVICE AUTHORITY shall be coordinated with AMHERST COUNTY SERVICE
AUTHORITY to ensure that AMHERST COUNTY SERVICE AUTHORITY requirements are
met. Such requirements include, but are not limited to, ease of access, durability, stormwater
management, and maintenance of the access.

ACCESS AND SYSTEM OPERATIONS

1.

Unless approved in writing by AMHERST COUNTY SERVICE AUTHORITY, no one other
than AMHERST COUNTY SERVICE AUTHORITY operators shall enter or operate water or
sewerage sites or equipment. Water and sewerage systems valves, pumps, tanks, plants,
manholes, and other equipment shall only be entered or operated by AMHERST COUNTY
SERVICE AUTHORITY personnel. Contractors and other unauthorized personnel needing
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access to or manipulation of water or sewerage systems, sites, or equipment shall contact
AMHERST COUNTY SERVICE AUTHORITY a minimum of 24 hours before such access or
manipulation is needed, unless otherwise approved in writing by AMHERST COUNTY
SERVICE AUTHORITY.

1.20. CONTRACTOR APPROVAL PROCEDURE

1. All projects that will be accepted into the Amherst County Service Authority potable water
treatment and distribution and / or wastewater collection and treatment system(s) must be
completed by an experienced utility contractor approved by the Service Authority, as
determined by completion and submittal by the contractor, and approval by the Service
Authority, of a Contractor Application for Approval (see Appendix G). Developers who wish
to directly contract such utility projects must contact the Service Authority Public Utilities
Director for a list of currently approved contractors.
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1.1.

1.2

TECHNICAL SPECIFICATIONS

SECTION 2

WATER MAIN EXCAVATION, INSTALLATION, AND BACKFILLING

COVER

1.

All lines 8” and smaller shall have a minimum cover of 36”. All 10" — 12” lines shall have a
minimum of 48” cover. All 16” lines shall have a minimum of 60” cover. Unless specifically
indicated, water lines may not have more than 60” of cover.

EXCAVATION AND PREPARATION OF TRENCH

1.

Width: Width shall be sufficient to allow laying without walking or standing on the pipe and
shall not be less than six inches on each side of the pipe’s largest diameter. The maximum
clear width at the top of the pipe shall not be more than the outside diameter of the pipe plus
two feet.

Bell holes shall be excavated to accommodate each bell.

Rock Excavation: Ledge rock, boulders, and large stones shall be removed to provide a
clearance of at least six inches below and on each side of all pipe, valves, and fittings.
Before the pipe is laid, the subgrade shall be made by backfilling with approved material and
shall be tamped and graded. Commercial stone, if used, shall be VDOT #26 for ductile iron
pipe and #10 for PVC pipe.

Excavation to Grade: The trench shall be excavated so as to provide a uniform and
continuous bearing and support for the pipe on solid and undisturbed ground between bell
holes. Any part of the bottom of the trench excavated below the specified grade shall be
brought back to grade with approved material, thoroughly compacted. The finished subgrade
shall be prepared accurately by means of hand tools.

Unsuitable Material: Wet or otherwise unsuitable soil at the subgrade shall be removed and
replaced with approved sound materials as part of the original contract cost. Excess or
unsuitable material shall be legally disposed of by the CONTRACTOR.

Topsoil Storage: Topsoil to be used in landscaping shall be stockpiled separately from other
backfill material.

Trench Protection: The CONTRACTOR shall furnish and erect such sheathing, bracing, and
shoring, and shall furnish necessary signs, barricades, and temporary lighting as may be
pertinent, for the protection of his work, employees, the public, and adjacent structures.
Sheathing left in place shall be at the CONTRACTOR’S expense. Normally a maximum of
200 feet of trench will be allowed open at any one time. No excavation within VDOT right-of-
way or elsewhere will be allowed to remain open overnight unless special permission is
obtained.

Pumping, Bailing, and Ditching: The CONTRACTOR shall remove by appropriate means any
water which may accumulate in the trenches or other excavations and shall keep the
excavations clear of water while the work is being installed.

Road or Driveway Crossings: All VDOT road crossings must be bored unless otherwise
shown on the plans. Driveways may be open cut unless otherwise shown on the plans.
Paved driveways must be restored in accordance with STANDARD DETAIL NO. TB-5 in
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2.3.

10.

Appendix A. Concrete driveways shall be replaced in accordance with detail TB-6 in
Appendix A.

Wherever road pavement is permitted to be cut, not over one-half width shall be disturbed at
one time; and on crossings, the first opening shall be completely restored to satisfactory
travelable condition before the second half can be opened. Where this is not possible, steel
crossing plates must be used to maintain access at all times. Where the pavement is
disturbed, or deemed weakened, it, in its entirety, or such portions of it as deemed desirable
by VDOT shall be restored or replaced in a manner directed by and to the satisfaction of
VDOT.

When pavement must be cut, the cut shall be made in a straight line, parallel to the pipe and
six inches wider than the trench, on each side, so that an undisturbed shoulder will be
provided under the new work. Sidewalks or curb and gutter disturbed by construction shall
be removed and replaced at existing joints. Cutting shall be done neatly so that a uniform,
straight joint will result to provide a bond with the original concrete or pavement.

Placement of excavated material on existing pavement shall be avoided if possible. Where
allowed by VDOT, material can be placed on paved road surfaces provided a stone dust or
sand layer is first placed on the pavement. No cleated equipment shall be used on
pavements. Road drainage shall not be clogged, and shoulders, ditches, roadside drainage
facilities, and pavement affected by trenching operations shall be maintained in a condition
satisfactory to VDOT. Entrances shall be blocked except for short periods as arranged with
the property owner, and ingress and egress to adjacent property shall be maintained at all
times.

Erosion and Siltation Control: Within all easements and right-of-ways, straw barriers, silt
fencing, settlement basins, and brush barriers are to be utilized in prevention of erosion and
siltation control.

INSTALLATION OF PIPE, FITTINGS, AND ACCESSORIES

Handling: Pipe shall be placed, in the trench in such a manner as to prevent damage to the
pipe and protective coatings and linings. Under no circumstances shall pipe be dropped or
dumped into the trench.

Cleaning: Every precaution shall be taken to prevent foreign material from entering the pipe
while it is being placed in the line. Spigot and bell ends of the pipe and gaskets shall be
cleaned and lubricated according to the manufacturer’s instructions. At times when pipe
laying is not in progress, the open ends of the pipe shall be closed by a watertight plug.

Direction of Laying: Pipe shall be laid with bell ends facing in the direction of laying, unless
otherwise directed by the AMHERST COUNTY SERVICE AUTHORITY. The laying shall
start at the bottom and shall proceed upward with the bell ends of the pipe upgrade where
feasible.

Roadway Crossings Through Casings: When special conditions require use of casings,
spiders shall be bolted to the pipe before it is pushed into the casing, to keep it centered and
avoid damage during installation. Care shall be taken to insure that the installed pipeline is
well secured to prevent movement, as shown in Standard Detail CS-1.

Deflection at Joints: Maximum deflection for joints will be as follows:




Maximum Allowable Deflection in Inches

Pipe Ductile Iron (Mechanical) Ductile Iron (Push On) PVC
Size Lengths Lengths SDR 14
12’ 16’ 18’ 20’ 12’ 16’ 18’ 20° 20’
4’ 21 28 31 34 12 17 19 21 12
6” 18 24 27 30 12 17 19 21 4
8" 13 18 20 22 12 17 19 21 3
10” 13 18 20 22 12 17 19 21 25
127 13 18 20 22 12 17 19 21 2
16” 9 12 135 15 7.5 10 11 12 -

Setting of Valves, Hydrants, and Fittings: A valve box shall be provided for every valve. The
valve box shall not transmit shock or stress to the valve and shall be centered and plumb
over the wrench nut of the valve, with the box cover flush with the surface of the finished
pavement or as directed by the AMHERST COUNTY SERVICE AUTHORITY. Valve boxes
shall be installed in accordance with Standard Detail VB-1. Hydrants shall be set so that the
center of the outlet is 16 to 18 inches above finished grade when connected to the main and
shall be tied to the main or anchored to control thrust. At least 0.5 cubic yards of crushed
stone or gravel shall be provided under the base to allow drainage from the hydrant drain
valve. Hydrants shall not be subject to surface flooding and shall be installed per Standard
Detail FH-1. Extra supports are required for fittings, valves, and hydrants when PVC pipe is
used. Only valves, valve boxes, and hydrants approved by the AMHERST COUNTY
SERVICE AUTHORITY may be used during system construction.

Anchorage: Pressure pipe lines shall be protected against joint pulling or thrust damage by
suitable anchors, braces, or tie rods installed at direction changes as a result of fittings and
all other critical points. Rods and clamps shall be galvanized or otherwise rustproof treated.
Reaction backing shall be of the size indicated on the plans and in the Standard Detail
Sheets CA-1 and CA-2 and shall bear on solid undisturbed earth. Where Mega Lug,
AquaGrip, Lok-Tyton, Super-Lock or a similar joint or mega lug restraining gland is used,
bracing and anchorage will not be required. Hydrants shall be anchored according to
Standard Details CA-1 and CA-2.

Hydrostatic Pressure Testing of Water Mains:

a. Testing shall be performed in accordance with this specification and in the presence of
the Owner and/or his representative cited in the construction documents. Where this
specification cites that work shall be “approved” or “acceptable”, it shall be understood
that such approval or acceptance shall be by the Owner or his representative.

b. All construction, including piping, valves, equipment, thrust restraints, and sufficient
backfill to prevent pipe movement, shall be complete, inspected, and approved before
testing is performed. Testing shall be performed within 30 days after completion of pipe
installation, but at least 7 days after the final concrete thrust anchor has been poured.

c. Hydrostatic pressure testing shall be performed against closed fire hydrants, if present;
after installation of service taps, if applicable; and with closed air release valves.

d. Flushing of water lines shall be performed in such a manner as to prevent erosion control
nuisance, interruption of traffic, or damage to downstream properties.

e. The section of pipe to be tested shall be isolated from connecting sections in an
acceptable manner and slowly filled with potable water. When existing water mains are
used as the water source, acceptable backflow prevention measures shall be utilized,
which measures shall be removed before testing begins. All air shall be expelled from the
pipe before testing is performed. Prevent entrapment of air at high points.

f. Test equipment shall be supplied by the constructor, properly calibrated and approved
before use, and shall maintain a stable test pressure, + 5 psi, for the duration of the test.
The test pressure shall be 1.5 times the anticipated working pressure of the water main,
based on the highest static pressure within the project limits, as determined by the Owner
or the Owner’s Engineer, but not less than 150 psi, nor higher than 250 psi.
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g. The duration of the test shall be a minimum of two hours. During this time, all pipe, joints,
fittings, and equipment shall be observed for apparent leakage.

h. Leakage shall be defined as observed water loss at any point within the section of pipe
being tested, or as the quantity of water that must be supplied to maintain the test
pressure, + 5 psi. Leakage shall not be measured by a drop in pressure over time.

i. Section Removed.

j- Allowable leakage using L = S*D*(P)"0.5/148,000 where:

L = testing allowance (make up water), gallons per hour
S = Length of pipe tested, feet.
D = Nominal pipe diameter, inches.
P = Hydrostatic test pressure, psi (gauge).
Avg. Test Nominal Pipe Diameter, in.
Pressure
(psi) 2 4 6 8 10 12 14 16 18
250 023 043 064 085 1.07 128 150 171 1.92
225 022 041 061 081 101 122 142 162 1.82
200 020 038 057 076 09 115 134 153 1.72
175 019 036 054 072 089 107 125 143 161
150 0.17 033 050 066 083 099 116 132 1.49

k. All defective materials and workmanship shall be repaired. In addition, measured
leakage that exceeds the limits specified in the tables in Section 2 shall be cause for the
constructor to investigate and correct the leaks, in accordance with construction
documents.

I.  Upon completion of corrective measures, the pressure test shall be repeated.

m. This procedure shall be repeated until leakage is within the limits cited above.
Acceptance shall be based on allowable leakage.

n. The cost of all testing and repairs shall be the responsibility of the constructor, as part of

the construction project and contract. Additional cost to the Owner for engineering and/or
inspection services for re-testing shall be the responsibility of the constructor and shall be
deducted from contract proceeds.

9. Disinfecting Water Mains:

a.

Water mains and accessories shall be disinfected in accordance with AWWA C.651.
Care shall be taken to minimize entrance of foreign material into pipe, fittings, and valves.
Unless the tablet method of disinfection is used, the main shall be flushed prior to
disinfection with sufficient flow to produce a velocity of 3.0 fps. Flushing shall take place
in areas with adequate drainage. The tablet method of disinfection will be allowed only if
the pipes and appurtenances are kept clean and dry during construction. If the
Contractor does not take sufficient steps to keep the main clean, the tablet method of
disinfection will be disallowed.

Diameter GPM
(in.) @ 2.5 ft/sec
4 98
6 220
8 392
10 612
12 881
16 1567




b. A chlorine application by an approved method shall be made using water from the

d.

existing distribution system or water supply. The initial chlorine concentration in the
water to be used shall be a minimum of 50 mg/L free available chlorine. The chlorinated
water shall be retained in the main for at least 24 hours, but not more than 72 hours
during which time all valves and hydrants in the section treated shall be operated. At the
end of this period, the treated water shall contain no less than 25 mg/L free available
chlorine throughout, and final flushing shall follow to insure that the chlorine concentration
is not higher than that generally prevailing in the system, before being used by any
customer. Chlorinated water shall not be discharged to any water course or drainageway
until it is diluted or reduced to a level, which will result in no damage to aquatic life. A
dechlorination device detail shall be submitted to the AMHERST COUNTY SERVICE
AUTHORITY and their Engineer for approval prior to use.

After final flushing and before the water main is placed in service, two consecutive
samples shall be collected at 24 hours intervals for each 1,200 feet of line. These
samples shall be tested for bacteriologic quality by a laboratory approved by the Virginia
Division of Consolidated Laboratories and shall show the absence of coliform organisms
in both samples. Samples will be collected by the CONTRACTOR. At its discretion, the
AUTHORITY may require that it collect all samples. If the initial disinfection fails to
produce satisfactory results, defined as the absence of coliform in both samples, the line
shall be flushed and disinfection shall be repeated until satisfactory samples have been
obtained. Costs associated with flushing, disinfection and the laboratory testing will be at
the CONTRACTOR’S expense.

Method of Application:
Tablet Method:

The tablet method consists of placing calcium hypochlorite tablets in the water line as
it is being installed and filling the line with potable water when installation is
completed. Since preliminary flushing is eliminated in this type of chlorine
application, it should only be used when scrupulous cleanliness has been exercised.

The following table gives the number of tablets to be used according to the size of
the pipe. Tablets shall be placed in each section of pipe and also in hydrants,
hydrant branches, and other appurtenances. They shall be attached by a food grade
adhesive, such as a 100%-Silicon caulking, except for the tablets placed in hydrants.
All the tablets within the main must be placed at the top of the main. Tablets shall be
fastened within the spigot end of each pipe joint before it is placed in the trench, their
position shall be marked on the section to assure that there will be no rotation. The
adhesive is to be placed on the tablet on the broad side next to the surface to which
the tablet is attached.

Number of Hypochlorite Tablets of 5-G
Required for Dose of 50 Mg/l *

Diameter of Pipe No. of Tablets
2
4
6
8
10
12

OOUTWNNBE

*Based on 3 3/4 g available chlorine per tablet, and section lengths of 18 feet.

When installation has been completed, the main shall be filled with water at a velocity
of less than 1 ft/sec. Care should be taken to eliminate air pockets in the line. The

T-10



water shall remain in the pipe for at least 24 hours, 48 hours if the water temperature
is less than 45°. Valves shall be manipulated so that the strong chlorine solution in
the line being treated will not flow back into the line supplying the water.

2.4 BACTERIOLOGIC TESTS

1.

After final flushing, and before the water main is placed in service, a sample or samples shall
be collected from the end of the line and tested for bacteriologic quality and shall show the
absence of coliform organisms. At least two samples shall be collected at least 24 hours
apart, in every 1,200 If section of water line, and tested by a Virginia Division of Consolidated
Laboratories approved laboratory and results submitted to the Authority and Engineer. The
Contractor shall be responsible for collecting all bacteriological samples and having the
laboratory tests made to determine the presence of total coliform bacteria. At its discretion,
the Authority may require that it collect all samples. All costs associated with bacteriologic
testing shall be the responsibility of the contractor.

Samples for bacteriological analysis shall be collected in sterile bottles treated with sodium
thiosulphate. If laboratory results indicate the presence of total coliform bacteria, the samples
are unsatisfactory and disinfection shall be repeated until the samples are satisfactory. The
tablet method shall not be used in repeated disinfections. Cleaning and disinfection will be
the responsibility of the Contractor. Water for these operations will be furnished by the
Owner, but the Contractor shall be responsible for loading, hauling and discharging of water.

If a corporation stop or other sampling means is not available at the required minimum
intervals along the water line, the Contractor shall install a sampling tap consisting of a
corporation cock installed in the pipe with a copper goose neck assembly at his own
expense.

Testing and disinfection of the completed sections shall not relieve the Contractor of his
responsibility to repair or replace any cracked or defective pipe. All work necessary to secure
a tight line shall be done at the Contractor’s expense.

2.5. BACKFILLING

1.

Materials: All backfill materials shall be free from mud, refuse, construction debris, organic
material, boulders, stones over 1 inch, frozen or otherwise unsuitable material. From one
foot above the top of the pipe to the original ground elevation, however, material containing
stones up to 6 inches in their greatest dimension may be used, unless otherwise specified.
The CONTRACTOR may backfill with the excavated material, provided it meets the
conditions as stated above.

Initial Backfill: All trenches shall be backfilled by hand with approved material in layers not
exceeding 4 inches from the bottom of the trench to the centerline of the pipe. Special care
shall be taken to backfill under the pipe and to tamp this material into place to provide a firm
bed. Material shall be deposited on both sides of the pipe simultaneously and compacted
into place by tamping. From the centerline of the pipe to a depth of one foot above the pipe,
the trench shall be backfilled in six-inch layers and thoroughly compacted. Mechanical or
pneumatic tampers must be used throughout this operation. Compaction equipment must not
come in contact with the pipe.

Backfilling to Grade: The remainder of backfilling shall be carried up in increments of no
greater than 1 foot, except in road rights-of-way where layers shall be no greater than 6
inches thick. Minimum required density shall be the density of the adjacent undisturbed
material except under pavement or in road shoulders where backfill shall be compacted to a
minimum of 95% density when tested in accordance with AASHTO Specification T-99
(Standard Proctor). Each layer of earth shall be compacted into place by tamping before the
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next layer is applied. A hydro-hammer shall not be used. All pipelines shall have a minimum
of 18 inches of cover before any rolling equipment is used. Damage to pipelines or other
structures resulting from compaction shall be corrected by the CONTRACTOR without
expense to the AMHERST COUNTY SERVICE AUTHORITY.

A copper wire (size #10 or larger) shall be installed parallel to, and at the same depth as, all
PVC pipe and looped around all valves. In addition, a blue metallic foil backed plastic
marking tape imprinted the words “WATER LINE BELOW” (See Appendix B) shall be
installed over all PVC pipe. The marking tape shall be buried 18 inches above the top of the

pipe.

Backfill Testing: The CONTRACTOR shall demonstrate the adequacy of backfill compaction
by performing density testing of the completed trench in backfill areas as designated by the
AMHERST COUNTY SERVICE AUTHORITY. Backfill in roadway or parking areas such as
VDOT rights-of-way or in areas designated by the AMHERST COUNTY SERVICE
AUTHORITY shall be compacted to a minimum of 95% Standard Proctor as measured by
AASHTO Specification T-99.

Density testing shall be performed at three depths for each test location: surface, mid-depth,
and near maximum trench depth. In grass and lawn areas, the testing shall be performed at
two depths for each test location: under the topsoil backfill, and near maximum trench depth.
The character of the backfill material will be observed during the excavation for density
testing to determine conformance with the specifications. Density testing shall be performed
using nuclear field density equipment or conventional weight-volume methods. If the weight-
volume method is used, volume shall be determined by using the sand replacement test
(ASTM D 1556) or liquid displacement methods (ASTM D 2167). If nuclear methods are
used, the trench correction effect