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BASIC DESIGN STANDARDS FOR THE AMHERST COUNTY SERVICE AUTHORITY 
 

SECTION 1 
 

WATER DISTRIBUTION SYSTEM 
 
 

1.1. 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. 

 
 

1.2. 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.   

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

inches in diameter. 
3. The standard grading schedule of the Insurance Services Office and other related 

organizations shall be followed in other cases, where approved by the Authority. 
4. Any departure in sizing shall be justified by hydraulic analysis and future water use and can 

be considered only in special circumstances. 
5. Water mains not sized to carry fire flows shall not be connected to fire hydrants. 
6. Refer to Technical Specifications, Section 3, Water Main Materials, Paragraph 3.1 for 

additional information. 
 
 
1.3. 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. 

2. All water systems shall provide fire hydrants approximately every 600’ 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. 

3. 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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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. 

4. Dead-ends should be minimized by looping of all mains. 
5. 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. 

6. 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. 

7. 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. 

 
 

1.4. 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. 

2. Adequate supports shall be provided for all pipes. 
3. Pipe line bedding shall be in accordance with details TB-3 and TB-5. 
4. 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. 

5. 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. 
 

6. 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. 

 
 
1.5. SEPARATION OF WATER MAINS AND SEWERS 

 
1. The following factors shall be considered in providing adequate separation of water mains 

and sewers: 
 

a. Materials and types of joints for water and sewer mains; 
b. Soil conditions; 
c. Service branch connections into the water main and sewer mains; 
d. 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. Identification 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; 

ii. 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. 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. 
 

 
1.8. 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: 

 
a. Adequately supported; 
b. Protected from freeze damage; 
c. Accessible for repair or replacement; and 
d. Above 100-year flood level. 

 
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. 
 
 

1.9. WATER SERVICES AND PLUMBING 
 

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

1.10. 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. 

 
 

1.11. METERING 
 

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

 
1.12. 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. 

 
 

1.13. 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 
 

 
2.1  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: 

 
a. Maximum hourly sewage flow. 
b. Additional maximum sewage or wastewater flows from industrial sources 
c. Ground water infiltration. 
d. Topography of area. 
e. Location of sewage treatment works. 
f. Depth of excavation. 
g. Pumping requirements. 
h. Occupancy rates. 

 
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. 
 

2. 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. 

d. “Main or trunk” means a sewer that receives sewage flow from one or more submain 
sewers. 
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e. “Interceptor” means a sewer that receives sewage flow from a number of gravity mains, 
trunk sewers, sewage force mains, etc. 

f.  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. 
 

2.5.      DETAILS OF GRAVITY SEWER LINE DESIGN AND CONSTRUCTION 
 

1. Minimum Size: 
 

a. 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. 

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

c. 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”. 
 

b. 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 
 

c. 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 
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. 
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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. 

 
3. 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. 

 
4. 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. 

 
5. 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. 

 
6. 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. 

 
2. 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. 
 
2. 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 
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. 
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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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TECHNICAL SPECIFICATIONS 
 

SECTION 1 
 

GENERAL REQUIREMENTS 
 
 

1.1.       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. 

 
1.2.       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. 

 
2. 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. 

 
3. 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. 

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

manhole. 
 
1.3 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. 

 
1.4. 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: 

 
American Society for Testing and Materials ......................................................... ASTM 
American Water Works Association ................................................................... AWWA 
American Association of State Highways and Transportation Officials........... AASHTO 
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Virginia Department of Transportation ................................................................. VDOT 
National Sanitation Foundation ............................................................................... NSF 
Chain Link Fence Manufacturers Institute ........................................................... CLFMI 
Occupational Safety and Health Administration ................................................... OSHA 

 
1.5. 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 

 
 
1.6. 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. 

 
 
1.7. 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. 

 
 
1.8. 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. 

 
2. Siltation and pollution control requirements shall be in accordance with VDOT Road and 

Bridge Specifications, Section 107.14(a), (b1), and (b2). 
 

3. 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 
Erosion Control Ordinance.”  Equipment and materials shall be stored only in approved 
areas. 
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1.9. 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. 

 
1.10. 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. 

 
1.11. 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. 

 
1.12. TRAFFIC:   
 

1. All traffic control and directional signs shall be supplied by the CONTRACTOR.  See detail 
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. 

 
1.13. 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. 

 
1.14. 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. 

 
1.15. 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. 

 
 
 



 

 T - 4 

 
1.16. 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. 

 
1.17. 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. 

 
1.18 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 backfills 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. 

 
1.19 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 
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 
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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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TECHNICAL SPECIFICATIONS 
 

SECTION 2 
 

WATER MAIN EXCAVATION, INSTALLATION, AND BACKFILLING 
 
 

1.1. 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. 

 
1.2 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. 

 
2. Bell holes shall be excavated to accommodate each bell. 

 
3. 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. 

 
4. 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. 

 
5. 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. 
 

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

7. 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. 
 

8. 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. 
 

9. 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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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. 

 

10. 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. 

 

2.3. INSTALLATION OF PIPE, FITTINGS, AND ACCESSORIES 
 

1. 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. 

 

2. 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. 

 

3. 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. 

 

4. 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. 

 

5. Deflection at Joints:  Maximum deflection for joints will be as follows: 
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Maximum Allowable Deflection in Inches 
 

Pipe 
Size 

Ductile Iron (Mechanical) 
Lengths 

Ductile Iron (Push On) 
Lengths 

PVC 
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 2.5 
12” 13 18 20 22 12 17 19 21 2 
16” 9 12 13.5 15 7.5 10 11 12 -- 

          
6. 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. 

 
7. 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. 

 
8. 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  0.23 0.43 0.64 0.85 1.07 1.28 1.50 1.71 1.92 
     225  0.22 0.41 0.61 0.81 1.01 1.22 1.42 1.62 1.82 
     200  0.20 0.38 0.57 0.76 0.96 1.15 1.34 1.53 1.72 
     175  0.19 0.36 0.54 0.72 0.89 1.07 1.25 1.43 1.61 
     150  0.17 0.33 0.50 0.66 0.83 0.99 1.16 1.32 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.   
 

l. 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 
(in.) 

GPM 
@ 2.5 ft/sec 

4 98 
6 220 

8 392 
10 612 
12 881 
16 1567 
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b. A chlorine application by an approved method shall be made using water from the 
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. 

 
c.  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. 

 
d.  Method of Application: 

 
i. 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 1 
 4 2 
 6 2 
 8 3 
 10 5 
 12 6 
 

   *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 
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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 lf 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. 
 

2. 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. 
 

3. 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. 
 

4. 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. 

 
2. 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. 

 
3. 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 
next layer is applied.  A hydro-hammer shall not be used.  All pipelines shall have a minimum 
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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. 

 
4. 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 shall be accounted for by recalibrating the nuclear gage on 
its calibration block at the location of each test prior to taking the density measurement.  The 
density of the backfill shall be equal to or greater than the density of the undisturbed material 
in the immediate area adjacent to area under test.  The CONTRACTOR shall furnish all 
equipment, tool, and labor to conduct the testing.  Testing shall be performed by an 
independent testing laboratory qualified to perform such tests.  All testing shall be witnessed 
by the AMHERST COUNTY SERVICE AUTHORITY.  The testing shall be repeated until 
satisfactory results are obtained.  The CONTRACTOR shall be charged for all retests at the 
normal rates for inspection services. 

 
a. Normal Testing Frequency:  At the option of the AMHERST COUNTY SERVICE 

AUTHORITY, one test shall be performed within the first 500 feet of pipe installed by 
each crew.  This test will be used as an initial evaluation of the compaction methods 
being used.  Beyond the initial 500 feet, one test shall be performed in each 1,000-foot 
section of pipe installed.  The location of each test within the designated section shall be 
selected by the AMHERST COUNTY SERVICE AUTHORITY.  Testing which indicates 
that unacceptable material has been incorporated into the backfill, or that insufficient 
compaction is being obtained shall be followed by expanded testing to determine the 
limits of the unacceptable backfill.  Normal testing shall be performed at the 
CONTRACTOR’S expense. 

b. Expanded Testing Requirements:  If normal testing within the first 500-foot section or any 
1,000-foot section indicates unacceptable backfill, the AMHERST COUNTY SERVICE 
AUTHORITY may require additional testing within the 500-foot of any 1,000-foot section 
to determine the limits of unacceptable backfill.  Additional testing required by the 
AMHERST COUNTY SERVICE AUTHORITY shall not exceed testing of 4 additional 
locations within the 500-foot or any 1,000-foot section.  Unacceptable backfill within the 
limits established by the testing shall be removed and replaced by the CONTRACTOR at 
no additional cost to the AMHERST COUNTY SERVICE AUTHORITY.  Expanded testing 
required shall be performed at the CONTRACTOR’S expense.  Additional testing beyond 
that required may be performed by the CONTRACTOR at his expense to further 
delineate limits of unacceptable backfill. 
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c. Additional Testing:  Testing beyond the normal frequency or expanded testing required 
which is requested by the AMHERST COUNTY SERVICE AUTHORITY shall be at the 
AMHERST COUNTY SERVICE AUTHORITY expense. 

 
5. Finished Surfaces:  Uniformly smooth grading of disturbed areas shall be required after 

backfill and compaction.  Road shoulders shall have a minimum depth of six inches of VDOT 
#25 or #26 crusher run aggregate, thoroughly compacted to a minimum 95% Standard 
Proctor density as measured by AASHTO Specification T-99.  Ditches and gutters shall be 
finished to drain readily.  In grass or lawn areas, the last four inches of slightly compacted fill 
will consist of topsoil or an approved soil, which will support a turf growth after fertilizing and 
seeding.  Settlement or other damage that occurs prior to acceptance of this work shall be 
repaired and grades satisfactorily re-established.  The CONTRACTOR will be responsible for 
and shall repair any settlement in the backfill for a period of one year after completion of the 
work. 

 
6. Backfill Under Pavement:  Backfilling of trenches under pavement or proposed pavement 

shall be in layers of selected earth not more than 6 inches in thickness, and each layer shall 
be compacted to a minimum of 95% density as compared to density of the same material 
when tested in accordance with AASHTO Specification T-99.  Compaction shall be by 
mechanical or pneumatic vibratory tampers or by hand and in accordance with instructions in 
Section 2.4.2 – 2.4.3 as modified herein.  The top course of backfill directly under pavement 
shall consist of aggregate base material meeting the requirements of VDOT #21 or #21A 
stone.  The depth of this course shall be at least 1 ½ times greater than the existing base 
course, but in no case shall be less than 6 inches.  This material shall be thoroughly and 
uniformly tamped with pneumatic tampers or other approved methods.  Moisture content shall 
be within 20% of optimum.  The CONTRACTOR will be responsible for and shall repair any 
settlement in the backfill or pavement for a period of one year after completion of the work. 
 

7. Restoration of Pavement, Structures, and Other Property:  The CONTRACTOR shall restore 
all sidewalks, curbing, gutter, shrubbery, fences, poles, culverts, or other property and 
surface structures remove or disturbed as a part of the work to a condition equal to or better 
than that before the work began. 

 
Within the public right-of-way, the CONTRACTOR shall give the property owner two weeks 
written notice to remove shrubbery, trees, or other property, with the exception of fences, 
which will be affected by the construction.  If such property has not been moved after 
sufficient notification, the CONTRACTOR may remove or take other measures as needed to 
proceed with the work.  Fences shall be removed and replaced by the CONTRACTOR.  
Property located within easements shall be considered the same as that within the public 
right-of-way unless shown otherwise on the plans or specific instructions concerning such 
property are transmitted to the CONTRACTOR in writing.  The CONTRACTOR may 
negotiate with a property owner to restore property to a condition other than that before the 
work began.  Any agreements with property owners should be written and shall be made 
available to the AMHERST COUNTY SERVICE AUTHORITY upon request. 
 
Pavement shall be repaired with a bituminous concrete, VDOT Type SM-2B or SM-2C at 
least 1 ½ times the thickness of existing surface material but in no case less than 2 inches.  
On VDOT roads, after placement of the bituminous concrete patch, a pavement seal shall be 
applied a minimum of 5 feet on each side of the crossing.  In cases of pavement cuts parallel 
to the road centerline, the entire width of road shall have a pavement seal applied after initial 
patching.  Where required, pavement seal shall be performed in accordance with VDOT 
Specification 315.  The following rates shall be required: 
 
CRS-2 Bituminous Material 0.30 Gal/S.Y. 
#78 Cover Stone 25 lbs./S.Y. 

 
 
 



 

 T - 14 

2.6. CLEANUP   
 

1. The CONTRACTOR shall at all times keep the job clean to the satisfaction of the AMHERST 
COUNTY SERVICE AUTHORITY.  In all cases, he shall “broom” the surfaces of paved 
streets immediately following backfilling.  All surplus materials shall be removed and disposed 
of from the site of the work unless directed otherwise by the AMHERST COUNTY SERVICE 
AUTHORITY.  Where material is placed on pavement, a layer of stone dust or sand shall be 
applied first to facilitate cleanup. 

 
2.7. SERVICE CONNECTIONS  
 

1. All service taps shall be made under pressure with the proper tapping machine for the pipe 
being tapped.  Water main shall be pressure tested and disinfected after tapping for service 
connections. 

 
2.8. SERVICE METERS   
 

1. The 5/8” and 1-inch service meters shall be installed per Standard Details M-3 and M-4 in 
Appendix A. 

 
2.9. LARGE SERVICE METER   
 

1. The 2-inch service meters and larger shall be installed per Standard Details M-1 and M-2 in 
Appendix A. 

 
2.10. IRRIGATION SYSTEM METER/BACKFLOW PREVENTER   
 

1. Irrigation meters and reduced pressure zone (RPZ) backflow preventers shall be installed per 
Standard Detail BP-3 in Appendix A. 

 
2.11. SEEDING 
 

1. General:  The seeding, fertilizing, and mulching of all lawn and grass areas disturbed shall be 
in accordance with these specifications and Section 604, Seeding, of the current edition of 
the VDOT Road and Bridge Specifications. 

 
2. Lime:  Unless otherwise noted, agricultural ground or pulverized limestone shall be applied at 

the rate of 2 tons per acre. 
 

3. Fertilizer:  Areas to be seeded shall be fertilized with a 5-10-5 fertilizer at the rate of 3,000 
pounds per acre.  The fertilizer shall be worked into the soil by harrow or rake at least 48 
hours prior to seeding.   

 
4. Seed Mixture:  All seeds shall comply with applicable State and Federal Seed Laws.  Seeds 

shall conform to Section 257.03 of the VDOT Road and Bridge Specifications and shall be 
compatible with the surrounding land use.  The seed mixture shall be as follows: 

 
Grass Type A B C D 

KY-31 Fescue  83 88 
Red Top 2   2   2 2 
KY Blue Grass 60   58 
Creeping Red Fescue 38   30 
Weeping Lovegrass   5   
Foxtail (of Common) Millet  10 
Abruzzi (or Balbo) Rye   10 10 
 
POUNDS PER ACRE 100 100 100 100 
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5. Schedule of Application:  The noted mixture shall be used according to the following calendar 
periods: 

 
A – February 1 to May 15 
B – May 16 to August 15 
C – August 16 to October 15 
D – October 16 to January 31 
 

6. Mulch:  After adequate rolling to compact the seed area, straw or hay mulch shall be applied 
at the rate of 2 tons per acre.  Three tons per acre shall be applied between October 16 and 
January 31.  Mulch shall be anchored to the seeded surface by spraying with asphalt, 
disking, netting, or by other methods approved by the AMHERST COUNTY SERVICE 
AUTHORITY. 

 
7. Existing Lawns/Pasture Land:  Where existing lawns or pastureland are disturbed, seeding 

shall match the original grass.  Care shall be taken to avoid over-compaction in these areas. 
 

8. Alternative Methods:  Alternative methods incorporating fertilizing, seeding, and mulching in a 
single operation, such as “hydroseeding,” may be used upon prior approval of the AMHERST 
COUNTY SERVICE AUTHORITY. 
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TECHNICAL SPECIFICATIONS 
 

SECTION 3 
 

WATER MAIN MATERIALS 
 

3.1. PIPE 
 

1. General:  At the CONTRACTOR’S option, water main pipe shall be one of the following 
materials.  Water main pipe installed beneath paved streets shall be ductile iron pipe.  Water 
main pipe installed through casing pipe shall be locked gaskets or restrained joints such as 
“Mega-Lug” , “AquaGrip” or “Lock Tyton”. 
 

2. Ductile Iron Pipe:  All water main piping greater than 8” diameter shall be ductile iron.  
All water main construction with working pressures 135 psi or higher, anywhere in the 
line, at any time of day, shall be ductile iron.  Ductile iron pipe shall be centrifugally cast in 
accordance with AWWA C151.  Unless noted otherwise, pipe sizes 16 inches and smaller 
shall be Thickness Class 50; greater than 16 inches shall be the minimum thickness class 
available in that size, unless otherwise required by the Authority.  Ductile iron pipe used 
in areas with working pressures less than 170 psi shall be Thickness Class 50; in areas 
with working pressures exceeding 170 psi, Thickness Class 52 shall be used.  Pipe 
shall be nominal 18-foot or 20-foot lengths.  Joints shall be push-on, complying with AWWA 
C.111. 

 
3. PVC Pipe:  PVC (SDR 14) C900 pipe shall be Class 200 polyvinyl chloride plastic furnished 

in 20-foot nominal lengths.  Such pipe shall have a 4 to 1 sustained pressure safety factor at 
its recommended maximum working pressure.  This pipe shall conform to AWWA 
Specification C900 for PVC pressure pipe.  Joints shall be the push-on type, such as “Ring 
Tite” or equal, with rubber rings conforming to ASTM D3139 and ASTM F477.  PVC pipe with 
6” and 8” diameters shall conform to the following criteria. 

 
a. Where working pressures range from 90 – 135 psi at any time and at any location in the 

line, Class 200 SDR14 C900 pipe shall be used. 
b. Class 150 SDR18 PVC C900 pipe may be substituted for Class 200 where static 

pressures for the entire length of constructed water main will not exceed 90 psi, as 
demonstrated to the satisfaction of the Authority, and written approval is obtained from 
the Authority prior to application of this section of the specifications.   

c. 2” SDR 17 PVC pipe may be used on cul-de-sacs for a maximum of 300 feet, when no 
more that six units are being served and where line pressures are not in excess of 135 
psi.  Each instance shall be submitted to and reviewed and approved in writing by 
AMHERST COUNTY SERVICE AUTHORITY before construction begins. 

 
 
3.2 JOINT CONSTRUCTION 
 

1. All joint assembly shall be in accordance with the manufacturer’s directions.  Restrained 
joints, such as “Mega-Lug”, “AquaGrip” or “Lock Tyton” may be used for ductile iron pipe 
upon approval by the AMHERST COUNTY SERVICE AUTHORITY.  Where such joints are 
used, concrete anchorage shown on the drawings will not be required. 

 
 
3.3 FITTINGS  
 

1. All fittings for pipe shall be mechanical joint, ductile iron or cast iron, in compliance with 
AWWA C.110 or C.153.  When connecting any PVC pipe to a cast iron bell fitting, the pipe 
end shall be prepared for installation in accordance with the manufacturer’s directions. 
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3.4 PROTECTIVE COATING   
 

1. Ductile iron pipe and fittings shall be cement lined and sealed in accordance with AWWA 
C.104. Underground metal pipe, fittings, and accessories, and metal piping in casings shall 
also have an exterior coat of a bituminous material. 

 
3.5 LUBRICANT   
 

1. Lubricant for joints shall be that supplied by the manufacturer of the pipe being used.  If PVC 
pipe is used, the lubricant for PVC pipe shall be used at joints with valves, fittings, hydrants, 
or other pipe materials.  With PVC pipe, no lubricant harmful to polyvinyl chloride plastic shall 
be used. 

 
3.6 GATE VALVES   
 

1. Valves shall be either cast iron or ductile iron body, resilient seated with reinforced rubber 
seat ring or permanently bonded disc, and machined seating surface, brass or bronze non-
rising stems, and complying with AWWA C.509.  Body shall be self centering or shall have 
guides for alignment of wedge disc and have internal epoxy coating approved for potable 
water.  Working pressure shall be at least 250 psi and hydrostatically tested to 500 psi for 
valves 12 inches in diameter and smaller.  Valves shall have O-ring seals and open left 
(counterclockwise) with a 2-inch square wrench nut.  Valve ends shall be of mechanical joint 
type with all bolts, glands, and rubber gaskets furnished in the price of the valve.  Valves shall 
be Mueller A-2360-20, or equal approved by the AMHERST COUNTY SERVICE 
AUTHORITY, when used in water mains. Valves larger than 12” and valves used in valve 
vaults shall be Mueller R-2360-20 OS&Y, or equal approved by the AMHERST COUNTY 
SERVICE AUTHORITY. 

 
3.7 VALVE BOXES   
 

1. Adjustable cast iron valve boxes of suitable diameter, length, and design shall be furnished 
and installed for all buried valves.  Boxes shall be Tyler No. 562-A, or Bingham and Taylor 
No. 5562-S telescoping valve boxes of suitable length for the pipe bury depth. 

 
3.8 CONCRETE   
 

1. Miscellaneous concrete shall be Type A-3 conforming to VDOT Specifications. 
 
3.9 TIE RODS   
 

1. ¾-inch thread steel rods for hydrant clamping shall be galvanized or otherwise rustproof 
treated.  Compatible washers and nuts shall be similarly rustproof treated.  Tie bolts shall be 
A36 steel. 

 
3.10 STONE   
 

1. Stone for repair of gravel road shoulder shall be VDOT #25 or #26. 
 
3.11 SERVICE CONNECTIONS 
 

1. Service Lines:  Service lines shall be as indicated on the drawings and be of the material as 
specified below: 
 
a. Copper:  Type “K” seamless, soft copper tubing shall have the ability to be flared and be 

in conformance with ASTM Specification B-88. 
b. All service connections shall be made in accordance with the Uniform Statewide Building 

Code, and details M-1, M-2 and M-3. 
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2. Corporation Stops:  Corporation stops shall be ¾ inch unless otherwise indicated.  Inlet 
threads for corporation stops shall conform to AWWA C.800.  Outlets shall be flared 
connections similar to Ford FB600.  Tapping saddles are required for all PVC pipe.  Pipe 
dope or any other materials that contain solvents or compounds which may be harmful to 
PVC pipe shall not be used in conjunction with PVC pipe. 
 

3. Tapping Saddles:  Saddles shall be made of a malleable material and have a single broad 
stainless steel strap secured by four (4) bolts.  Rubber gaskets shall be required for all pipe 
sizes and classes.  Lead gaskets will not be allowed.  Saddles shall provide full support 
around the circumference of the pipe.  Saddles shall not have lugs that will dig into the pipe 
when the saddle is tightened.  The U-bolt type of strap will not be allowed.  Saddles shall be 
as the Ford FS202 for cast iron diameters, or approved equal. 

 
 
3.12 STANDARD SERVICE METERS, METER SETTERS, METER BOX, METER BOX COVER 
 

1. Service Meters:  Service meters larger than 1 inch shall be determined by the AMHERST 
COUNTY SERVICE AUTHORITY.  Residential meters shall be bronze frost-proof 5/8” 
positive displacement meters unless otherwise shown conforming to AWWA Standard C700.  
The meter shall have internal strainer and hermetically sealed non-fogging standard registers 
operated by magnetic drive totaling flow in cubic feet.  The main case shall be bronze with a 
cast iron freeze bottom.  Meters shall be Sensus SR units, or other approved by AMHERST 
COUNTY SERVICE AUTHORITY. 

2. Meter Setters:  Setters for typical domestic meter settings (5/8”) shall be Ford VBHH71-9 with 
flare copper inlet and double purpose nut outlet and padlock wings.  One (1) inch setters shall 
be Ford VBHH74-10. 

3. Meter Box & Cover:  All meter boxes for ¾” and 1” services shall be concrete with cast iron 
lids and frames conforming to Standard Detail Sheet M-3. 

 
3.13 LARGE SERVICE METERS 
 

1. General:  The 2-inch positive displacement water meters shall consist of magnetic drive, 
hermetically sealed standard registers that records the totaled flow in cubic feet.  The meter 
shall have a maximum working pressure of 150 psi.  Two inch meter shall be Invensys SR 
meters with flanged ends.  For multi-family connections, a Invensys compound meter is 
required.  Meters shall be mounted in a Ford VBHH77-12B x 21 ½ custom setter. 

 
2. Meter Vault:  Vaults shall conform to detail M-1, M-2, FP-1, FP-2 or FP-3, as determined 

appropriate by the AMHERST COUNTY SERVICE AUTHORITY. 
 
3.14 AIR RELEASE VALVES 
 

1. Automatic Valves:  Air release valves shall automatically function to release to the 
atmosphere small amounts of entrained air, which may accumulate in the pipeline.  Once the 
accumulated air is exhausted, valves shall seat tightly to prevent water leakage.  Air release 
valves shall be ¾” for pipe sizes 8” and smaller; valves shall be 1” for pipe sizes larger than 
8”.  Such valves shall have a working pressure of not less than 150 psi and shall be the size 
shown on the plans.  Valves shall be installed in a vault according to the Standard Detail AR-
1.  Air release valves shall be as manufactured by Armstrong, or approved equal. 

 
3.15 CASING PIPE   
 

1. Steel casing pipe shall conform to the Materials Standards of ASTM Designation A-139, 
Grade B, or approved equal.  Only new prime pipe will be permitted.  Wall thickness will be 
as shown on the plans.  The pipe shall have an exterior coat of bituminous material. 
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3.16 HYDRANTS 
 

1. General:  Fire hydrants shall be traffic type with safety flange protection conforming to AWWA 
C.502 and shall have not less than 6-inch diameter barrel, 5 ¼-inch minimum hydrant valve 
and a measured loss of not more than 2.5 psi through the hydrant at 600 gpm.  Hydrants 
shall have a 6 inch mechanical joint connection to the water main, two 2 ½-inch hose outlets, 
and one 4 ½-inch pumper outlet and nozzle threading shall be National Standard.  Hydrants 
shall be so designed that if broken off, the hydrant valve will remain closed.  Direction of 
opening shall be left (counterclockwise) with 1 ½-inch pentagon-shaped operating nut.  Such 
hydrants shall have a working pressure of not less than 250 psi.  Hydrants shall be Mueller A-
423, or approved equal. 
 

2. Line Stubs:  All line stubs to fire hydrants shall be Class 52 D.I. pipe from tee to hydrant.  
Pipe shall be in accordance with Section 3.1.3 of this specification. 

 
3.17 BLOWOFFs:  Blowoffs shall be field assembled in accordance with Standard Detail BO-1, BO-2, 

as shown on the plans or shall be provided in the form of a box hydrant. 
 
3.18 DETECTOR DOUBLE GATE-DOUBLE CHECK VALVE ASSEMBLY FOR FIRE SERVICE: 

Detector or fire service valve assemblies shall be designated backflow preventers consisting of a 
mainline double gate double check valve and a positive displacement bypass meter.  The meter 
shall have magnetic drive, hermetically sealed, standard registers that record flow in units of 
cubic feet.  This valve assembly shall have standard flanges and a working pressure of not less 
than 175 psi.  Bypass metering for the valve shall be right-hand, furnished with piping, check 
valve, gate valve, and an appropriately sized Invensys SR meter registering in cubic feet.  The 
meter assembly shall be Hersey Model DDC II, or approved equal, of the size specified on the 
plan.  Details FP-1, FP-2 and FP-3. 

 
3.19 BACKFLOW PREVENTION 
 

1. Double Gate, Double Check Valve Assembly:  Assembly shall be a designated backflow 
preventer, double gate-double check valve type, with two spring loaded independently 
operating check valves mounted in series.  Test clocks shall be provided to allow testing of 
each valve without removal of the assembly from the line.  The assembly shall be 
manufactured of corrosion resistant materials, with bronze and stainless steel working parts.  
The check valves shall be designed to open under normal flow conditions at a pressure 
differential not less than 1 psi at each check valve.  The check valves will be designed to 
close when the downstream pressure is greater than the supply pressure.  Unless otherwise 
noted, gate valves will be supplied independently and installed external to the check valve 
installation as noted on the plans and on Standard Detail BP-1 and BP-2.  Units shall be 
Hersey No. 2, Watts 709, Mueller H-9505, or approved equal. 

 
a. Manhole Chamber:  Enclosure for double check valve shall be VDOT approved 

reinforced, precast manhole with flat top and cast iron frame and cover as noted on 
Standard Detail BP-1 or BP-2.  Pipe connections shall be by approved watertight gaskets 
similar to Interpace or equal.  Internal piping shall be ductile iron, Class 52, cement lined 
with standard 125 pound flanges.  Manhole shall be assembled using butyl rubber seals 
to make joints watertight.  Steps shall be provided per VDOT standard with 16 inch 
spacing maximum.  If an underground chamber is used for a double check valve 
assembly, a floor drain system must drain by gravity. 

 
2. Reduced Pressure Zone (RPZ) Backflow Preventor:  The RPZ assembly shall consist of two 

independent check valves, relief port, test ports, and an in-line strainer.  The body shall be 
bronze and supplied with ball type shut off valves.  RPZs shall meet ASSE 1013 and be USC 
approved.  Manufactures include Ames Fire & Waterworks, Febco, Watts, and Zurn. 

 



 

 T - 20 

a. Enclosure: All RPZ assemblies shall be installed in an approved heated enclosure.  The 
housing shall provide at least 12 inches of clearance to allow for maintenance and testing 
of the horizontally installed RPZ.  Manufacturers include G&C Enclosures and Hot-Box. 

 
b. Separate Service Connection:  All new construction shall have an approved RPZ installed 

on each service line connection (residential, commercial, fire sprinkler service, irrigation) 
 
3.20 DRAIN LINES   
 

1. Drain lines for meter and check valve shall be 4 inch Schedule 40 PVC with solvent weld 
joints and fittings and drain to gravity with screened outlets. 

 
 
3.21 TAPPING SLEEVES   
 

1. Tapping sleeves for connecting to existing water mains shall be full circle stainless sleeves 
equal to Ford Model FAST. 

 
3.22 BALL VALVES   
 

1. Ball valves for 2” and smaller lines shall be equal to Ford.  Unless noted otherwise, valves 
shall have female iron pipe threads. 

 



 

 T - 21 

TECHNICAL SPECIFICATIONS 
 

SECTION 4 
 

SEWER EXCAVATION, INSTALLATION, AND BACKFILLING 
 
 

4.1 EXCAVATION AND PREPARATION OF TRENCH 
 

1. General:  Only that portion of the right-of-way or easement actually needed for construction 
shall be cleared unless directed otherwise 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. 
 

2. Depth:  Depth of trenches shall be as shown on plans and cut sheets except that the trench 
shall be excavated to allow for a depth of ¼ of the pipe’s outside diameter, or a minimum of 4 
inches, of VDOT #10 or #26 aggregate bedding in earth and 6 inches of aggregate bedding 
when passing through rock. 
 

3. Width:  Width shall be sufficient to allow pipe installation without walking or standing on pipe.  
The trench width at a point 12 inches above the top of the pipe shall not be less than 6 inches 
nor more than 12 inches on each side of the pipe’s largest diameter unless otherwise 
directed by the AMHERST COUNTY SERVICE AUTHORITY.   
 

4. 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 materials shall be disposed of by the CONTRACTOR. 
 

5. Rock Excavation:  Ledge rock, boulders, and large stones shall be removed to provide a 
clearance of at least 6 inches below and on each side of all pipe and manholes.  Before the 
pipe is laid, the subgrade shall be established by backfilling, tamping, and grading with 
approved material. 
 

6. Topsoil:  Topsoil shall be stripped from excavation areas and stockpiled in approved areas 
until needed for finish backfill and grading.   
 

7. Pumping, Bailing, & Draining:  The CONTRACTOR shall remove any water which may 
accumulate or be found in the trenches or other excavations and shall keep the excavations 
clear of water while work is being installed.   
 

8. 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. 
 

9. Road or Driveway Crossings:  All crossings of VDOT roads shall be made by boring, jacking, 
or tunneling unless otherwise noted.  If the crossing cannot be made by any of the above 
methods, the permittee must contact the VDOT Amherst Residency for permission to cut the 
roads.  Wherever 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 
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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 
6 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 not 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.  Paved or concrete driveways must be restored in accordance with STANDARD 
DETAIL NO. TB-5 in Appendix A. 

 
10. 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. 

 
4.2 INSTALLATION OF PIPE, FITTINGS, AND MANHOLES 
 

1. Handling:  Pipe shall be placed in the trench in such a manner as to prevent damage to pipe 
and protective coatings and linings.  Under no circumstances shall pipe be dropped or 
dumped into the trench.  As the temperature approaches or drops below freezing, extra care 
shall be used in handling PVC pipe. 
 

2. 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 pipe and gaskets shall be cleaned 
and lubricated according to manufacturer’s instructions.  At times when pipe laying is not in 
progress, the open ends of pipe shall be closed by a watertight plug. 
 

3. Direction of Laying:  Pipe shall be laid upgrade with bell ends facing in the direction of laying   
unless otherwise indicated by the AMHERST COUNTY SERVICE AUTHORITY.  Each piece 
of pipe shall be laid true to line and grade.  The bottom of the trench shall be smoothly 
graded and bell holes provided so that the aggregate bedding gives uniform support to the 
barrel of the pipe when in final position.  Adjustments to line or grade shall be made by 
removing or adding granular material under the barrel.  In no case shall wedges or blocks be 
used under the body of the pipe.  The pipe shall be pushed fully “home” by hand, with a bar 
and block of wood to cushion the bell, or similar methods for large diameter pipe. 
 

4. Bedding:  Bedding shall consist of VDOT #10 or #26 crusher run aggregate and shall 
conform to Standard Detail TB-1.  In areas of high water table, #57 stone may be used upon 
approval of the AMHERST COUNTY SERVICE AUTHORITY.   
 

5. Roadway Crossings through Casings:  Care shall be taken to maintain the proposed plan 
grade.  Before pushing the sewer pipe through the casing, spiders shall be bolted to the pipe 
to keep it centered in the casing and to prevent damage when installation is made.  Care 
shall be taken to insure that the installed pipeline is well secured to prevent movement as 
detailed in Standard Detail CS-1.   
 

6. Installation of Tees and Laterals:  Tees and laterals shall be installed with the same care that 
mainline sewers are laid.  Slopes shall be not less than 1% unless otherwise indicated.  
Laterals shall be 6-inch or 4-inch pipe of the same material as the main sewer pipe and shall 
run to property lines unless otherwise indicated on the plans.  Connections to existing lateral 
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pipes shall be made with the use of a watertight pipe coupling.  Non-connected laterals shall 
be properly capped and suitably sealed to prevent filtration of water into the laterals. Caps or 
plugs shall be braced to prevent blowoff during exfiltration or air testing.  Ends of laterals shall 
be marked by a steel marker driven flush with the ground and in such a manner as to brace 
the plug on the lateral.  Couplings shall be provided as needed for ductile iron pipe 
connections to plastic tees.  All laterals shall be installed in accordance with the Uniform 
Statewide Building Code.  Wherever service laterals cross a road, a cleanout, conforming to 
detail CO-1 must be placed at the edge of the right-of-way closest to the structure being 
served. 
 

7. Installation of Service Line Cleanout:  Sanitary sewer service line cleanouts shall be installed 
below grade in a cast iron box, Dewey Brothers MH-VA-16.  Cleanouts shall be on private 
property adjacent to the right-of-way or edge of easement.  The cleanout will mark the end of 
public utility maintenance responsibility. 
 

8. Installation of Manhole Stubouts:  Manhole stubouts shall be provided where indicated or 
directed.  Stubout pipe shall be 8 inches in diameter unless otherwise indicated on the 
drawings and shall be the same pipe material as the sewer pipe.  Manhole stubouts shall be 
sealed, braced, and marked as described in Section 4.2.6. 
 

9. Installation of Manholes:  The subgrade and bedding for the monolithic base for the precast 
manhole shall be prepared similar to that for pipe.  The invert channels shall be formed with 
concrete as shown in the VDOT Road and Bridge Specifications and shall be smooth and 
semi-circular in shape, conforming to the inside of the adjacent sewer section.  Changes in 
direction of flow shall be made with a smooth curve of as large a radius as size of the 
manhole will permit.  (See Detail MH-4.)  The floor of the manhole outside of the channels 
shall be smooth and shall slope toward the channels not less than 2 inches per foot nor more 
than 4 inches per foot.  Manhole frames shall be set on a double ring of butyl rubber rope 
caulk to form a watertight seal.  When leveling is required manhole frames shall be set level 
on a full bed of mortar to the proper grade prior to the application of the butyl caulk.  Under no 
circumstances shall manholes be left in an incomplete condition such that surface water 
could enter into the sewer lines.  The base may be constructed separately from the first 
vertical section of the manhole as detailed in Standard Detail MH-2. 
 

10. Connections to Existing Manholes:  Flexible watertight connections shall be used when tying 
into existing manholes.  The exterior portion of the connection shall be compatible with grout.  
Existing manholes with new connections shall be tested in the same manner as new 
manholes.   
 

11. Anchorage:  Pressure pipelines shall be protected against joint pulling or thrust damage by 
suitable anchors, braces, or tie rods installed at direction changes affected by 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 appropriate Standard Detail CA-1 or 
CA-2, and shall bear on solid undisturbed or properly compacted earth.  In special instances 
restraining joints may be used, as approved by the AMHERST COUNTY SERVICE 
AUTHORITY. 

 
4.3 TESTING 
 

1. General:  All sewer lines shall be tested by any or all of the following methods for both 
displacement or structural faults and for water tightness by the CONTRACTOR.  The testing 
methods shall be at the option of the AMHERST COUNTY SERVICE AUTHORITY.  The 
CONTRACTOR shall make all preparations and shall supply the labor for all tests.  The 
CONTRACTOR shall supply specialized equipment, such as T.V. cameras for the conduction 
of such tests.  No charge shall be made for initial witnessing of tests, but witnessing of each 
succeeding test required on the same section of line caused by failure of the tests shall be 
charged to the CONTRACTOR.   
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2. Displacement Testing- Lights:  A light will be flashed between manholes by means of a 
flashlight or by reflecting sunlight with a mirror.  If the illuminated interior of the pipeline shows 
visible leaks, poor alignment, displaced pipe or any other defects, they will be remedied by 
the CONTRACTOR at his expense.   
 

3. Displacement and Structural Testing- T.V.:  A T.V. camera may be used to locate defects in 
pipeline.  These shall then be remedied by the CONTRACTOR at his expense.  T.V. 
inspection will only be required upon failure of the CONTRACTOR to make necessary repairs 
such that the pipe fails subsequent retests.   

 
4. Deflection Testing:  Pipe may be measured for vertical ring deflection after completion of the 

backfill.  Maximum ring deflection of the pipe under load shall be limited to 5% of the vertical 
internal pipe diameter.  Testing shall be accomplished by recording deflectometer or by 
approved mandrel, sphere, or pin type go/no-go device.  Such equipment shall be furnished 
by the CONTRACTOR.  

 
5. Water Tightness Testing- Infiltration:  When, in the opinion of the engineer, the trench or 

excavation is sufficiently (4 feet above crown) saturated as a result of ground water or rain, 
tests may be made on the basis of infiltration.  The CONTRACTOR shall carefully measure 
the flow of water at the nearest downgrade manhole.  The necessary supply of water, plugs, 
labor and equipment shall be furnished by the CONTRACTOR at his expense.  Three series 
of measurements shall be made at not less than one-hour intervals, and the results shall be 
reduced to an average.  This average shall then be computed so as to apply for the 24-hour 
period.  All such tests shall be made only under the supervision of the ENGINEER.  All 
defective work shall be immediately repaired and retested until proven to be satisfactory.  
Infiltration shall not exceed a rate of 100 gallons per inch of pipe diameter per mile per day for 
any section of the system.   

 
6. Water Tightness Testing- Exfiltration:  When conditions are not suitable for making infiltration 

tests, an exfiltration test may be made.  The line to be tested shall be filled so that head of at 
least 4 feet is provided above both the water table and the top of the pipe at the upper end of 
the pipeline to be tested.  The filled line shall be allowed to stand until the pipe has reached 
its maximum absorption, but not less than 4 hours.  After absorption, the head shall be re-
established.  The amount of water required to maintain this water level during a two-hour test 
period shall be measured.  Leakage measured by this test shall not exceed 100 gallons per 
inch diameter per mile of pipeline per day.  When leakage exceeds the maximum amount 
specified, satisfactory correction shall be made and retesting accomplished.   

 
7. Water Tightness Testing- Air:  The following procedure shall be followed for the air test: 

 
a. Clean pipe to be tested by propelling snug-fitting inflated rubber ball through the pipe with 

water if necessary. 
b. Plug all pipe outlets with suitable test plugs.  Brace each plug securely. 
c. If the pipe to be tested is submerged in ground water, insert a pipe probe by boring or 

jetting into the backfill material adjacent to the center of the pipe, and determine the 
pressure in the probe when air passes slowly through it.  This is the back pressure due to 
ground water submergence over the end of the probe.  All gauge pressure in the test 
should be increased by this amount. 

d. Add air slowly to the portion of the pipe installation under test until the internal air 
pressure is raised to 4.0 psig. 

e. After an internal pressure of 4.0 psig is obtained, allow at least two minutes for air 
temperature to stabilize, adding only the amount of air required to maintain pressure. 

f. After stabilizing the internal pressure at 4.0 psig, reduce the internal air pressure to 3.5 
psig, and start stopwatch.  Determine the time in seconds that is required for the internal 
air pressure to reach 2.5 psig.  Minimum permissible pressure holding times for runs of 
single pipe diameter and for systems of 4-inch, 6-inch, or 8-inch laterals in combination 
with trunk lines are indicated in seconds in the table in Appendix C. 
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Note:  The air test may be dangerous if, because of ignorance or carelessness, a line is 
improperly prepared.  It is extremely important that the various plugs be installed and 
braced in such a way as to prevent blowouts.  In as much as a force of 250 lbs. is 
exerted on an 8-inch plug by an internal pipe pressure of 5 psi, it should be realized 
that sudden expulsion of a poorly installed plug or of a plug that is partially deflated 
before the pipe pressure is released can be dangerous.  As a safety precaution, 
pressurizing equipment should include a regulator set at perhaps 10 psi to avoid over-
pressurizing and damaging an otherwise acceptable line.  No one shall be allowed in 
the manholes during testing.   

 
8. Manhole Exfiltration Testing:  A separation exfiltration test shall be conducted on each 

manhole.  Inlet and outlet lines shall be suitably plugged before starting the presoak period.  
After a presoak period of at least four hours, the manhole shall be filled to a depth of one foot 
below the up of the casting.  The amount of water required to maintain this level during a two-
hour test period shall be measured.  A detectable leakage shall be cause for rejection and the 
leakage shall be corrected and retesting accomplished at the expense of the CONTRACTOR.   
 

9. Manhole Vacuum Testing:  When requested by CONTRACTOR and approved by the 
AMHERST COUNTY SERVICE AUTHORITY, manholes may be tested by the vacuum 
method.  Manholes shall be tested after assembly and prior to backfilling.  Stubouts, manhole 
boots, and pipe plugs shall be secured to prevent movement while the vacuum is drawn.  
Installation and operation of vacuum equipment and indicating devices shall be in accordance 
with equipment specification for which performance information has been provided by the 
manufacturer and approved by the Health Department.  A measured vacuum of 10 inches of 
mercury shall be established in the manhole.  The time for the vacuum to drop to nine inches 
of mercury shall be recorded.   

 
Acceptance standards for leakage shall be established from the elapsed time for a negative 
pressure change from 10 inches to 9 inches of mercury.  The maximum allowable leakage 
rate for a four-foot diameter manhole shall be in accordance with the following: 
 
 Minimum Elapsed Time for a 
Manhole Depth Pressure Change of 1 Inch HG 
 
10 ft. or less 60 seconds 
>10 ft. but <15 ft. 75 seconds 
>15 ft. but <25 ft. 90 seconds 
 
For manholes five feet in diameter, add an additional 15 seconds, and for manholes six feet 
in diameter, add an additional 30 seconds, to the above time requirements. 
 
If the manhole fails the test, necessary repairs shall be made and the vacuum test and 
repairs shall be repeated until the manhole passes the test or the manhole shall be tested in 
accordance with the standard exfiltration test and rated accordingly. 
 
If a manhole joint sealer is completely pulled out during the vacuum test, the manhole shall 
be disassembled and the sealer replaced.   

 
10. Water Tightness Testing- Force Mains:  The CONTRACTOR shall make all preparation, 

furnish all preparation, furnish all equipment, and shall supply the labor for all tests.  Pressure 
and leakage tests shall be in accordance with the AWWA C.600, Section 4.  The test 
pressure shall be 1 ½ times the working pressure at the lowest point in the test section.  The 
pressure and leakage tests shall be conducted concurrently for duration of two hours. 

 
The section of pipe under consideration shall be slowly filled with water and brought to the 
specified pressure by means of a pump.  Before supplying the specified test pressure, all air 
shall be expelled from the pipe.  Testing shall not begin until at least seven (7) days after the 
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last concrete anchor has been poured on the section of line being tested (if high early 
strength concrete is used- two days). 
 
Leakage shall be defined as the quantity of water that must be supplied into the pipe section 
to maintain pressure within 5 psi of the specified test pressure. 
 
The AMHERST COUNTY SERVICE ATHOURITY shall observe all leakage tests.  If the pipe 
fails to meet test requirements, all leaks shall be repaired and defective pipe repaired or 
replaced at the CONTRACTOR’S expense.  The test shall be repeated until satisfactory 
results are obtained.  The CONTRACTOR shall be charged for all retests at the normal rates 
for inspection services.   

 
 

Maximum Allowable Leakage Per 1,000 Feet (305 meters) of Pipeline 
(Gallons per Hour) 

 
Avg. Test 
Pressure 

(psi) 

 
 

Pipe Diameter (inches) 
 2 3 4 6 8 10 12 14 16 18 20 24 

300 0.26 0.39 0.52 0.78 1.04 1.30 1.56 1.82 2.08 2.34 2.60 3.12 
275 0.25 0.37 0.50 0.75 1.00 1.24 1.49 1.74 1.99 2.24 2.49 2.99 
250 0.24 0.36 0.47 0.71 0.95 1.19 1.42 1.66 1.90 2.14 2.37 2.85 
225 0.23 0.34 0.45 0.68 0.90 1.13 1.35 1.58 1.80 2.03 2.25 2.70 
200 0.21 0.32 0.43 0.64 0.85 1.06 1.28 1.48 1.70 1.91 2.12 2.55 
175 0.20 0.30 0.40 0.59 0.80 0.99 1.19 1.39 1.59 1.79 1.98 2.38 
150 0.18 0.28 0.37 0.55 0.74 0.92 1.10 1.29 1.47 1.66 1.84 2.21 
125 0.17 0.25 0.34 0.50 0.67 0.84 1.01 1.18 1.34 1.51 1.68 2.01 
100 0.15 0.23 0.30 0.45 0.60 0.75 0.90 1.05 1.20 1.35 1.50 1.80 

 

• If the pipeline under test contains sections of various diameters, the allowable leakage 
will be the sum of the computed leakage for each size. 

 
4.4 BACKFILLING 
 

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

 
2. Initial Backfill:  All trenches shall be backfilled with VDOT #10 or #26 crusher run aggregate in 

layers not exceeding 4 inches from bottom of 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 to a minimum 95% standard Proctor density as measured 
by AASHTO Specification T-99.  From the centerline of the pipe to a depth of 1 foot above 
the pipe, the trench shall be backfilled with approved material in 6-inch layers and thoroughly 
compacted.  Mechanical or pneumatic tampers must be used throughout this operation.  
Special care shall be taken to prevent damage to the pipe by backfilling and compaction 
equipment.   
 

3. Backfilling to Grade:  The remainder of backfilling shall be carried up in increments of 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% 
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density when tested in accordance with AASHTO Specification T-99 (standard Proctor).  
Each layer of 

 
  

earth shall be compacted into place by mechanical vibratory tamping before the next layer is 
applied.  A hydro-hammer shall not be used.  All pipelines have a minimum of 18 inches to 
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 with all 
PVC force main pipe and looped around all valves.  In addition, a green or safety orange 
plastic marking tape imprinted with the words “CAUTION:  SEWER LINE BELOW” (See 
Appendix B) shall be installed over all PVC force main pipe.  The marking tape shall be 
buried 18 inches above the top of the pipe. 

 
4. Backfill Testing:  The CONTRACTOR shall demonstrate the adequacy of backfill compaction 

by performing density testing of the completed trench in non-controlled backfill areas as 
designated by the AMHERST COUNTY SERVICE AUTHORITY.  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 three depths for 
each test location:  under the topsoil backfill, mid-depth, 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 shall be accounted for by recalibrating the nuclear gage on 
its calibration block at the location of each test prior to taking the density measurement.  The 
density of the backfill shall be equal to or greater than the density of the undisturbed material 
in the immediate area adjacent to area under test.  The CONTRACTOR shall furnish all 
equipment, tools, and labor to conduct the testing.  Testing shall be performed by an 
independent testing laboratory qualified to perform such tests.  All testing shall be witnessed 
by the AMHERST COUNTY SERVICE ATHORITY.  The test shall be repeated until 
satisfactory results are obtained. The CONTRACTOR shall be charged for all retests at the 
normal rates for inspection services.  

 
a. Normal Testing Frequency:  At the option of the AMHERST COUNTY SERVICE 

AUTHORITY, one test shall be performed with the first 500 feet of pipe installed by each 
crew.  This test will be used as an initial evaluation of the compaction methods being 
used.  Beyond the initial 500 feet, one test shall be performed in each 1,000-foot section 
of pipe installed.  The location of the test within each 1,000-foot section shall be selected 
by the AMHERST COUNTY SERVICE ATHORITY.  Testing which indicated that 
unacceptable material has been incorporated into the backfill, or that insufficient 
compaction is being obtained shall be followed by expanded testing to determine the 
limits of the unacceptable backfill.  Normal testing shall be performed at the contractor’s 
expense. 

 
b. Expanded Testing Requirements:  If normal testing within any section indicated 

unacceptable backfill, the AMHERST COUNTY SERVICE AUTHORITY may require 
additional testing within the same 1,000-foot section to determine the limits of 
unacceptable backfill.  Additional testing required by the AMHERST COUNTY SERVICE 
AUTHORITY shall not exceed testing of 4 additional locations within the 1,000-foot 
section.  Unacceptable backfill with the limits established by the testing shall be removed 
and replaced by the CONTRACTOR at no additional cost to the AMHERST COUNTY 
SERVICE AUTHORITY.  Expanded testing required shall be performed at the 
contractor's expense.  Additional testing beyond that required may be performed by the 
CONTRACTOR at his expense to further delineate limits of unacceptable backfill.   
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c. Additional Testing:  Testing beyond the normal frequency or expanded testing required 

which is requested by the AMHERST COUNTY SERVICE AUTHORITY shall be at the 
AMHERST COUNTYSERVICE AUTHORITY’S expense.   

 
5. Fill:  Materials for fill areas shown on the plans shall be secured from excavation after 

rejection of any unsuitable materials.  Rock or rocky material may be incorporated into fills if 
size and shape permit, if placed in lower portion of fills where the stability will not be affected, 
and if placed in such a manner that the perviousness will not be increased.  Material shall be 
spread in layers with moisture controlled and then compacted to a minimum density of 95% in 
accordance with AASHTO T-99 (standard proctor). 

   
6. Finished Surfaces:  Uniformly smooth grading of disturbed areas shall be required after 

backfill and compaction.  Road shoulders shall have a minimum depth of 6 inches of VDOT 
#25 or #26 crusher run aggregate, thoroughly compacted to a minimum 95% standard 
Proctor density as measured by AASHTO Specification T-99.  Ditches and gutters shall be 
finished to drain readily.  In grass or lawn areas, the last 4 inches of slightly compacted fill will 
consist of topsoil or an approved soil, which will support a turf growth after fertilizing and 
seeding.  Settlement or other damage that occurs prior to acceptance of this work shall be 
repaired and grades satisfactorily re-established.  The CONTRACTOR will be responsible for 
and shall repair any settlement in the backfill for a period of one year after completion of the 
work.   

 
7. Backfill Under Pavement:  Backfilling of trenches under pavement shall be in layers of 

selected earth not more than 6 inches in thickness, and each layer shall be compacted to a 
minimum of 95% density as compared to density of the same material when tested in 
accordance with AASHTO Specification T-99.  Compaction shall be in accordance with 
instructions in Section 4.4.2- 4.4.3 as modified herein.  The top course of backfill directly 
under pavement shall consist of aggregate base material meeting the requirements of VDOT 
#21 or #21A stone.  The depth of this course shall be at least 1 ½ times greater than the 
existing base course, but in no case shall be less than 6 inches.  This material shall be 
thoroughly and uniformly tamped with pneumatic tampers or other approved methods.  
Moisture content shall be within 20% of optimum.  The CONTRACTOR will be responsible for 
and shall repair any settlement in the backfill or pavement for a period of one year after 
completion of the work. 

 
8. Restoration of Pavement, Structures, and Other Property:  The CONTRACTOR shall restore 

all sidewalks, curbing, gutter, shrubbery, fences, poles, culverts, or other property and 
surface structures removed or disturbed as a part of the work to a condition equal to or better 
than that before the work began.   

 
Within the public right-of-way, the CONTRACTOR shall give the property owner two weeks 
written notice to remove shrubbery, trees or other property, with the exception of fences, 
which will be affected by the construction.  If such property has not been moved after 
sufficient notification, the CONTRACTOR may remove or take other measures as needed to 
proceed with the work.  Fences shall be removed and replaced by the CONTRACTOR.  
Property located within easements shall be considered the same as that within the public 
right-of-way unless shown otherwise on the plans or specific instructions concerning such 
property are transmitted to the CONTRACTOR in writing.  The CONTRACTOR may 
negotiate with a property owner to restore property to a condition other than that before the 
work began.  Any agreements with property owners should be written and shall be made 
available to the AMHERST COUNTY SERVICE AUTHORITY or ENGINEER upon request. 
 
Pavement shall be repaired with bituminous concrete, VDOT Type SM-2B or SM-2C at least 
1 ½ times the thickness of existing surface material but in no case less than 2 inches.  On 
VDOT roads, after placement of the bituminous concrete patch, a pavement seal shall be 
applied a minimum of 5 feet on each side of the crossing.  In cases of pavement cuts parallel 
to the road centerline, the entire width of road shall have a pavement seal applied after initial 
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patching.  Where required, pavement seal shall be performed in accordance with VDOT 
specification 315.  The following rates shall be required: 
 
CRS-2 Bituminous Material. 0.30 Gal/S.Y. 
#78 Cover Stone    25 lbs./S.Y. 

 
9. Cleanup: The CONTRACTOR shall at all times keep the job cleaned to the satisfaction of the 

AHMERST COUNTY SERVICE AUTHORITY.  In all cases, he shall “broom” the surfaces of 
paved streets immediately following backfilling.  All surplus materials shall be removed and 
disposed of form the site of the work unless directed otherwise by the AMHERST COUNTY 
SERVICE AUTHORITY.  Where material is placed on pavement, a layer of stone dust or 
sand shall be applied first to facilitate cleanup. 

 
4.5 SEEDING 
 

1. General:  The seeding, fertilizing, and mulching of all lawn and grass areas disturbed shall be 
in accordance with these specifications and Section 604, Seeding, of the current edition of 
the VDOT Road and Bridge Specifications. 

 
2. Lime:  Unless otherwise noted, agricultural ground or pulverized limestone shall be applied at 

the rate of 2 tons per acre. 
 

3. Fertilizer:  Areas to be seeded shall be fertilized with a 5-10-5 fertilizer at the rate of 3,000 
pounds per acre.  The fertilizer shall be worked into the soil by harrow or rake at least 48 
hours prior to seeding.   
 

4. Seed Mixture:  All seeds shall comply with applicable State and Federal Seed Laws.  Seeds 
shall conform to Section 257.03 of the VDOT Road and Bridge Specifications and shall be 
compatible with the surrounding land use.  The seed mixture shall be as follows: 
 
Grass Type A B C D 

KY-31 Fescue  83 88 
Red Top 2   2   2 2 
KY Blue Grass 60   58 
Creeping Red Fescue 38   30 
Weeping Lovegrass   5   
Foxtail (of Common) Millet  10 
Abruzzi (or Balbo) Rye   10 10 
 
POUNDS PER ACRE 100 100 100 100 

 
5. Schedule of Application:  The noted mixture shall be used according to the following calendar 

periods: 
 

A – February 1 to May 15 
B – May 16 to August 15 
C – August 16 to October 15 
D – October 16 to January 31 

 
6. Mulch:  After adequate rolling to compact the seed area, straw or hay mulch shall be applied 

at the rate of 2 tons per acre.  Three tons per acre shall be applied between October 16 and 
January 31.  Mulch shall be anchored to the seeded surface by spraying with asphalt, 
disking, netting, or by other methods approved by the AMHERST COUNTY SERVICE 
AUTHORITY. 

 
7. Existing Lawns/Pasture Land:  Where existing lawns or pastureland are disturbed, seeding 

shall match the original grass.  Care shall be taken to avoid over-compaction in these areas. 
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8. Alternative Methods:  Alternative methods incorporating fertilizing, seeding, and mulching in a 
single operation, such as “hydroseeding,” may be used upon prior approval of the AMHERST 
COUNTY SERVICE AUTHORITY. 
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TECHNICAL SPECIFICATIONS 
 

SECTION 5 
 

SEWER MATERIALS 
 
 
5.1 GRAVITY SEWER PIPE 
 

1. General:  Sanitary sewer and lateral pipe shall be one of the following materials, at the 
CONTRACTOR’S option, except where otherwise indicated on the plans.  Ductile Iron Pipe or 
Polyvinyl Chloride (PVC) Pipe. 
 

2. Ductile Iron Pipe:  Ductile iron pipe shall be centrifugally cast in accordance with AWWA 
C.151.  Pipe.  Unless noted otherwise, pipe sizes 12 inches and smaller shall be Thickness 
Class 50, pipe sizes greater than 12 inches shall be Pressure Class 350.  Pipe shall be in 
nominal 18-foot or 20-foot lengths and joints shall be push-on in compliance with AWWA 
C.111 and be cement lined in accordance with AWWA C.104.  

 
3. Polyvinyl Chloride (PVC) Pipe:  PVC pipe shall be SDR 35 furnished in 20-foot nominal 

lengths, conforming to ASTM Specification D.3034. 
 
5.2 JOINTS 
 

1. Ductile Iron Joints:  Jointing material for mechanical or slip-on joints in ductile iron pipe shall 
conform to the requirements of AWWA C.111.  Where sewer pipe is installed in casing, 
locked gaskets or restrained joints such as “Mega-Lug” , “AquaGrip” or “Lock Tyton” shall be 
used. 
 

2. Polyvinyl Chloride Pipe Joints:  PVC piping joints shall be the gasket, push-on type, such as 
“Ring-Tite” or equal unless otherwise indicated.  Joint assembly shall be made according to 
the manufacturer’s directions and shall comply with the guidelines for installation of PVC pipe 
as developed by the Uni-Bell Plastic Pipe Association.  PVC pipe joints with cast iron fittings 
shall be installed in accordance with manufacturer’s directions in compliance with these 
specifications.  Integral bells shall be required.  Where sewer pipe is installed in casing, 
locked gaskets or restrained joints such as “Mega-Lug” , “AquaGrip” or “Lock Tyton” shall be 
used.  Alternately, Yellowmine with restrained joints may be used at road crossings in steel 
casing. 

 
3. Pipe Couplings:  Watertight, semi-flexible couplings for connection different types of sewer 

pipe, or plain ends, shall be FERNCO Series 1000 with #305 stainless steel clamps or 
approved equal. 

 
5.3 FITTINGS 
 

1. General:  Tees or wyes installed shall be the same type as the main gravity sewer pipe.  
Plugs or caps used shall be those manufactured specifically for the type of pipe used.  They 
shall be secured such that they will be watertight and will withstand the internal pressure 
applied by air or exfiltration testing.  Pressure pipe fittings shall be cast or ductile iron in 
compliance with AWWA C.110 or C.153 and AWWA C.104.  The proper adapter and/or 
transition gasket shall be supplied with PVC pressure pipe.  Pipe ends shall be prepared for 
installation in accordance with the manufacturer’s directions. 

 
5.4 FORCE MAIN 
 

1. General:  Pressure pipe for force main installation shall be one of the following materials, at 
the CONTRACTOR’S option, except where otherwise indicated on the plans. 
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2. Ductile Iron Pipe:  As specified in Section 5.1.2.   
 

3. Polyvinyl Chloride (PVC) Pipe:  PVC pipe (SDR 14) shall be Class 200, conforming to AWWA 
Standard C.900. 

 
5.5 JOINTS 
 

1. Ductile Iron Joints:  Jointing material for mechanical or slip-on joints in ductile iron pipe shall 
conform to the requirements of AWWA C.111.  Where sewer pipe is installed in casing, 
locked gaskets or restrained joints such as “Mega-Lug” , “AquaGrip” or “Lock Tyton” shall be 
used. 
 

2. Polyvinyl Chloride Pipe Joints:  PVC piping joints shall be the gasket, push-on type, such as 
“Ring-Tite” or equal unless otherwise indicated.  Joint assembly shall be made according to 
the manufacturer’s directions and shall comply with the guidelines for installation of PVC pipe 
as developed by the Uni-Bell Plastic Pipe Association.  PVC pipe joints with cast iron fittings 
shall be installed in accordance with manufacturer’s directions in compliance with these 
specifications.  Integral bells shall be required.  Where sewer pipe is installed in casing, 
locked gaskets or restrained joints such as “Mega-Lug” , “AquaGrip” or “Lock Tyton” shall be 
used.  Alternately, Yellowmine with restrained joints may be used at road crossings in steel 
casing. 

 
5.6 MANHOLES  
 

1. Precast manholes shall conform to ASTM C.478.  Minimum inside diameter shall be 48 
inches with minimum of 5-inch thick walls.  Joints shall be the O-ring joint or tongue and 
groove using butyl rubber conforming to ASTM C.443.  Manholes steps, according to 
Standard Detail MS-1, shall be provided in all manholes and shall be 16-inch center 
maximum.  All manholes shall have monolithic bases except when a new manhole is built on 
an existing line.  The eccentric design manhole shall be used.  Provision for indicated pipe 
connections shall be made by means of an approved flexible, watertight gasket.  Existing 
lines shall be grouted into place. 

 
5.7 FRAMES AND COVERS   
 

1. Frames and covers shall be of cast iron conforming to ASTM A.48 for Class 30 Gray Iron, as 
shown on the Standard Detail Sheet FC-2.  Solid covers are required where plans indicate 
that all covers shall be buried.  Watertight frame and cover shall be as shown on detail FC-2. 

 
5.8 CONCRETE   
 

1. Concrete used for shaping of manhole channels, sidewalk, and miscellaneous work shall 
meet requirements of VDOT Type A3 or C1. 

 
5.9 MARKING TAPE   
 

1. Marking tape shall be required on all pipelines except sanitary sewer mains where manholes 
will be exposed at both ends of the pipe segment.  Detectable mylar marking tape shall be 
similar to Lineguard, Inc. utility marking tape, Type II or equal.  The tape shall bear the 
printed identification “CAUTION: SEWER LINE BELOW”.  The printing shall be under mylar 
(reverse printed) so as to be readable through the clear mylar.  Surface painting on the tape 
is not acceptable.  The tape shall be “Safety Orange” in color and shall be 2 inches in width.  
Marking tape colored green to comply with the color coding of the Underground Utilities 
Damage Prevention Act (See Appendix B) shall also be permitted. 
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5.10 SELECT BACKFILL MATERIAL   
 

1. Select backfill material, if needed, shall conform to the Sewer Excavation, Installation, and  
Backfill Section of the specifications and, if not available on site, shall be obtained from other  
sources. 

 
 
5.11 VALVES & BOXES 
 

1. Gate Valves:  Valves shall be either cast iron or ductile iron body, resilient seated with 
reinforced rubber seat ring or permanently bonded disc, and machined seating surface, brass 
or bronze non-rising stems, and complying with AWWA C.509.  Body shall be self-centering 
or shall have guides for alignment of wedge disc and have internal epoxy coating approved 
for potable water.  Working pressure shall be at least 250 psi and hydrostatically tested to 
500 psi for valves 12 inches in diameter and smaller.  Valves shall have cast iron valve boxes 
and operate with a two-inch square wrench nut.  Exposed valves shall be operated with a 
handwheel.  Valve ends shall be mechanical joint or flanged as indicated on the drawings.  
Valves shall be Mueller A-2360-20, or equal as approved by the AMHERST COUNTY 
SERVICE AUTHORITY. 

 
2. Air Release Valves:  Air release valves shall be a short bodied valve intended for sewage 

service with ½-inch orifice, vacuum check valve, 2-inch screened inlet and with backflushing 
attachment.  Valves shall be equal to Crispin Model 320 ASB.  See Standard Detail AR-3. 
 

3. Valve Boxes:  Gate valves shall be accessible through valve boxes of suitable diameter, 
length and design.  Boxes shall be Tyler No. 562-A or Bingham and Taylor No. 5562-S 
telescoping valve boxes of suitable length for the pipe bury depth. 

 
5.12 SURFACE STONE 
 

1. General:  All trench work in road shoulders shall be topped of with six inches of surface 
stone.  Surface stone shall consist of VDOT #25 or #26 crusher run aggregate and shall 
conform to the specifications in VDOT Road and Bridge Specifications Section 206. 
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TECHNICAL SPECIFICATIONS 
 

SECTION 6 
 

SEWER LIFT STATION 
 
 

6.1. SEWER LIFT STATION 

1. General:  The CONTRACTOR shall furnish and install one factory-built, automatic pumping 
station, as designed by Hurt & Proffitt, Inc. and manufactured by Gorman-Rupp Pump 
Company, Mansfield, Ohio.  The station shall be complete, with all needed equipment, 
factory-installed on a welded steel base with fiberglass cover, and meet all specifications 
developed by Hurt & Proffitt, Inc. for that unique pump station installation.  The pumping 
station must meet all state, federal, and local regulations. 

 
a. The principal items of equipment shall include, but not be limited to, horizontal, self-

priming centrifugal pumps; V-belt drives; valves; internal and external piping; central 
control panel with circuit breakers; motor starters and automatic pumping level controls; 
heater; ventilating blower; priming pumps and appurtenances; all internal and external 
wiring; and all appurtenant features required to provide a fully functional pumping station 
meeting the intent of this specification and the Drawings. 

 
b. Construction of the facility shall be in accordance with the contract documents, drawings, 

specifications, and equipment manufacturer's recommendations.   
 

i. Positive stormwater drainage away from the pump station and to adequate drainage 
facilities shall be provided by CONTRACTOR. 

ii. Construction of facilities near or within the limits of a 100 year floodplain shall include 
elevation of the pump station platform and the access to the platform at least five feet 
(5') above the 100 year flood elevation. 

 
c. CONTRACTOR shall be responsible for furnishing all equipment, materials, and labor for 

the proper installation, testing, and operation of the pump station, including all electrical 
equipment necessary to ensure proper operation of the pump station, compliance with all 
pertinent codes and regulations, and compatibility of all pump station equipment.   

 
i. General:  In order to unify responsibility for proper operation of  the complete 

pumping station, it is the intent of these Specifications that all system components be 
furnished by a single supplier (unitary source). The pumping station must be of 
standard catalog design, totally warranted by the manufacturer. Under no 
circumstances will a system consisting of parts compiled and assembled by a 
manufacturer’s representative or distributor be accepted. 

ii. Included in the installation shall be all required equipment, installation, and testing to 
provide for lightning/surge protection of the facility electrical system and equipment.  
This is in addition to the surge protection specified in Sections 6.1.6.4.4 and 6.1.8.4.6 
for the SCADA system.  

iii. Specifications and project drawings depict equipment and materials manufactured by 
The Gorman-Rupp Company which are deemed most suitable for service anticipated. 
CONTRACTOR shall prepare his bid based on the specified equipment for purposes 
of determining low bid. Award of a contract shall constitute an obligation to furnish the 
specified equipment and materials. 

d. Performance Requirements:  Each pump shall be capable of delivering rate of 
wastewater (in gpm) against total dynamic head (in feet), at the minimum acceptable 
efficiency, all as specified in contract documents.  Maximum allowable speed, rated 
horsepower for each motor, and impeller diameter shall be as specified.  All openings 
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and passages shall be large enough to permit passage of a sphere 3" in diameter.  Pump 
motors shall not be overloaded beyond nameplate rating at design conditions or at any 
head in respective range. 

 
i. Pressure Rating of Sewage Pumps and Discharge Piping Components:  At least 

equal to sewage pump discharge pressure, but not less than 125 psig. 
ii. Site power furnished to pump station shall be three phase, 230 volts, maintained 

within industry standards.  Voltage tolerance shall be plus or minus 10 percent. 
Phase-to-phase unbalance shall not exceed 1% average voltage as set forth in 
NEMA Standard MG-1. Control voltage shall not exceed 132 volts. 

e.  Submittals:  Submittals shall include shop drawings, electrical ladder logic drawings, and 
support data as follows: catalog cut sheets showing characteristics for major items of 
equipment, materials of construction, major dimensions, motor and v-belt drive data, 
pump characteristic curves showing the design duty point capacity (GPM), head (FT), net 
positive suction head required (NPSHr), hydraulic brake horsepower (BHP), and 
efficiency (EFF).  Electrical components used in the motor branch and liquid level control 
shall be fully described.  Submittals shall be in accordance with the contract documents.  
Specific products, equipment, and components to be used in the work shall be identified. 

i. Product Data: Include rated capacities; shipping, installed and operating weights; 
furnished specialties and accessories: 

1.  Pumps. 
2.  Motors. 
3.  Controls and panels. 
4.  Valves and accessories.   
5.  Piping. 
6.  Pump station base and housing. 
7.  Appurtenances.   

ii. Shop Drawings:  Provide layout of mechanical equipment and anchor bolt locations. 
Pipe penetrations and station access clearances shall be dimensioned relative to 
station centerline. Electrical ladder logic drawings shall illustrate motor branch and 
liquid level control circuits sufficiently to validate  function and integration of 
circuits to form a complete working system. Show fabrication and installation details 
for each packaged pumping station.  Detail equipment assemblies and indicate 
dimensions, weights, loads, required clearances, method of field assembly, 
components, and location and size of all field connections. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

iii. Product Certificates:  For sewage pumps, signed by product manufacturer. 
iv. Inspection Certification:  For sewage pump stations, completed by product 

manufacturer after inspection of completed installation, to certify that all adjustments 
have been made, and  that the completed installation meets all requirements 
stipulated in this specification. 

v. Design Confirmation:  Prior to ordering equipment, CONTRACTOR shall have 
manufacturer confirm that equipment will meet performance parameters. 

vi. Operation and Maintenance Manual:  For packaged pumping stations and all 
appurtenant equipment. 

1.  Operation shall be in accordance with written instructions provided by the pump 
station manufacturer. Comprehensive instructions supplied at time of shipment 
shall enable personnel to properly operate and maintain all equipment supplied. 
Content and instructions shall assume operating personnel are familiar with 
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pumps, motors, piping and valves, but lack experience on exact equipment 
supplied. 

2.  Documentation shall be specific to the pump station supplied and collated in 
functional sections. Each section shall combine to form a complete system 
manual covering all aspects of equipment supplied by the station manufacturer. 
Support data for any equipment supplied by others, even if mounted or included 
in overall station design, shall be provided by those supplying the equipment. 
Instructions shall include the following as a minimum: 

 
a. Functional description of each component complete with operating 

instructions. 
b.  Instructions for operating pumps and pump controls in all modes of 

operation. 
c.  Calibration and adjustment of equipment for initial start-up, replacement of 

level control components, or as required for routine maintenance. 
d.  Support data for commercially available components not produced by the 

station manufacturer, but supplied in accordance with the specifications, shall 
be supported by literature from the prime manufacturer and incorporated as 
appendices. 

e.  Electrical schematic diagram of the pump station circuits shall be in 
accordance with NFPA 79. Schematics shall illustrate, to the extent of 
authorized repair, pump motor branch, control and alarm system circuits 
including interconnections. Wire numbers and legend symbols shall be 
shown. Schematic diagrams for individual components, not normally 
repairable by the station operator, need not be included.  Details for such 
parts shall not be substituted for an overall system schematic. Partial 
schematics block diagrams, and simplified schematics shall not be provided 
in lieu of an  overall system diagram. 

f.  Mechanical layout drawing of the pump station and components, prepared in 
accordance with good commercial practice, shall provide  installation 
dimensions and location of all pumps, motors, valves and piping. 

 
3.  Operation and maintenance instructions which rely on vendor cut-sheets and 

literature which include general configurations, or require operating personnel to 
selectively read portions of the manual are not acceptable. Operation and 
maintenance instructions must be specific to equipment supplied in accordance 
with the specifications. 

 
4. Five copies of the operation and maintenance instructions shall be submitted, 

bound in an 8 1/2" x 11" hardback, three ring binder. 
 

vii. Warranties: Special warranties specified in this Section. 
viii. As-built Drawings: Marked-up as built drawings shall be supplied to the Engineer 

upon completion of the project 

f. Quality Assurance:   

i. Product Options: Drawings indicate sizes, profiles, and dimensional requirements of 
piping and specialties, and size, profiles, and dimensional requirements of packaged 
pumping stations, and are based on the specific system indicated.  

ii. Regulatory Requirements: 

1. Comply with requirements of AMHERST COUNTY SERVICE AUTHORITY for 
sewage collection and delivery and pump station installation and operation. 

2. Comply with standards of authorities having jurisdiction for sanitary sewage 
collection and delivery piping, including materials, installation, and testing. 
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iii. Piping materials shall bear label, stamp, or other markings of specified testing 
agency.  

iv. Comply with appended standard details of AMHERST COUNTY SERVICE 
AUTHORITY. 

v. Installer Qualifications:  An authorized representative of packaged pumping station 
manufacturer for installation and maintenance of units required for this Project. 

vi. The pumps and pump station manufacturer must be certified to ISO 9001 by an 

accredited certification agency. 
vii. Upon request from the ENGINEER, pump station manufacturer shall prove financial 

stability and ability to produce station within specified delivery schedules.  Evidence 
of facilities, equipment, and expertise shall demonstrate manufacturer's commitment 
to long term customer service and product support.  

viii. Pump Performance Certifications: 

1.  All internal passages, impeller vanes, and recirculation ports shall pass a 3" 
spherical solid. Smaller internal passages that create a maintenance nuisance or 
interfere with priming and pump performance shall not be permitted. Upon 
request from the ENGINEER, manufacturer’s certified drawings showing size and 
location of the recirculation port(s) shall be submitted for approval. 

2.  Reprime Performance: 

 
a.  Consideration shall be given to the sanitary sewage service anticipated, in 

which debris is expected to lodge between the suction check valve and its 
seat, resulting in the loss of the pump suction leg, and siphoning of liquid 
from the pump casing to the approximate center line of the impeller.  Such 
occurrence shall be considered normal, and the pump must be capable of 
automatic, unattended operation with an air release line installed. 

b.  The pump shall retain adequate liquid in the casing to insure automatic 
repriming while operating at its rate speed in a completely open system. 
Neither suction check valve nor external priming device shall be required. 

c.  Pump must be capable of repriming in the specific application at the specified 
speed and impeller diameter.  Reprime lift is defined as the static height of 
the pump suction above the liquid, while operating with only one-half of the 
liquid remaining in the pump casing. The pump must reprime and deliver full 
capacity within five minutes after the pump is energized in the reprime 
condition. Reprime performance must be confirmed with the following test: 

 
1)  A check valve shall be installed downstream from the pump discharge 

flange. The check valve size shall be equal (or greater than) the pump 
discharge diameter. 

2)  A length of air release pipe shall be installed between pump and the 
discharge check valve.  This line shall be open to atmosphere at all 
times, duplicating the air displacement rate anticipated at a typical pump 
station fitted with an air release valve. 

3)  The pump suction check valve shall be removed. No restrictions in the 
pump or suction piping will prevent the siphon drop of the suction leg. 
Suction pipe configuration for reprime test shall incorporate a 2 feet 
minimum horizontal run, a 90o elbow and vertical run at the specified lift. 
Pipe size shall be equal to the pump suction diameter. 

4)  Impeller clearances shall be set as recommended in the pump service 
manual. 

5)  Repeatability of performance shall be demonstrated by testing five 
consecutive reprime cycles.  Full pump capacity (flow) shall be achieved 
within five minutes during each cycle. 

6)  Liquid to be used for reprime test shall be water. 
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3.  Upon request from the ENGINEER, certified reprime performance test results, 
prepared by the manufacturer, and certified by a registered professional 
engineer, shall be submitted for approval prior to shipment. 

 
ix. Factory System Test 

1.   All internal components including the pumps, motors, valves, piping and controls 
will be tested as a complete working system at the manufacturer's facility. Tests 
shall be conducted in accordance with Hydraulic Institute Standards at the 
specified head, capacity, rated speed and horsepower. Factory operational test 
shall simulate actual performance anticipated for the complete station. 

2.  Upon request from the ENGINEER, the operational test may be witnessed by the 
ENGINEER, and/or representatives of his choice, at the manufacturer's facility. 

3. The manufacturer’s technical representative shall inspect the completed 
installation, correct or supervise the correction of any defect or malfunction, and 
instruct operating personnel in the proper operation and maintenance of the 
equipment.   

 
x. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by testing agency acceptable to authorities having jurisdiction, 
and marked for intended use.  

xi. HI Compliance: Comply with HI 1.1-1.5 for sewage pumps. 
xii. NEMA Compliance: Comply with NEMA MG 1 for electric motors. 
xiii. UL Comply with NEMA MG 1 for electric motors. 

g. Existing Utilities:  Do not interrupt utilities serving facilities occupied by AMHERST 
COUNTY SERVICE AUTHORITY or others unless permitted under the following 
conditions and then only after arranging to provide temporary utility services according to 
requirements indicated. 

 
i. Notify ENGINEER not less than two days in advance of proposed utility interruptions. 
ii. Do not proceed with utility interruptions without ENGINEER's written permission. 
iii. CONTRACTOR shall contact appropriate utility companies to locate utilities prior to 

starting construction.  Locations of existing facilities should be determined by 
CONTRACTOR far enough in advance of construction to provide for modification in 
design, if required.  CONTRACTOR shall call “Miss Utility”, 800-552-7001. 

h.  Blasting: Blasting shall be done in strict accordance with Virginia Statewide Fire 
Prevention Code (VR 394-01-6), latest edition. CONTRACTOR shall adhere to 
requirements of Amherst County and shall notify the AMHERST COUNTY SERVICE 
AUTHORITY prior to any blasting. 

i.  Clearing and Erosion Control: 

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

ii. Siltation and pollution control requirements for installation, operation, maintenance, 
and removal shall be in accordance with Virginia Erosion and Sediment Control 
Manual, latest edition, Virginia Department of Transportation Road and Bridge 
Specifications, latest edition, and Amherst County Erosion Control Ordinance, latest 
edition.  

iii. Only that portion of right-of-way or easement actually needed for construction shall 
be cleared or used by heavy equipment, unless directed by ENGINEER.  In no case 
shall clearing or debris from clearing operations be taken past right-of-way or 
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permanent easement lines onto private property.  Areas disturbed by construction 
operations shall be protected from erosion by suitable means outlined in the Amherst 
County Erosion Control Ordinance.  Equipment and materials shall be stored only in 
approved areas. 

j.  Safety:  All pertinent safety regulations, including federal and state OSHA standards, 
shall be followed.  In addition, all safety precautions noted on  manufacturer’s product 
data sheets and labels shall be observed for both material and equipment. 
CONTRACTOR shall be responsible for initiating, maintaining, and supervising all safety 
precautions and programs required in connection with the work. 

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

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

m.  Coordination: 
 

i. Coordinate connection to sanitary sewer main with Authority. 
ii. CONTRACTOR shall notify owner of property upon which work is to be performed in 

advance of commencing.  In event of necessity of disrupting utility or other services 
to such property, CONTRACTOR shall notify owner of such utility or other services 
and arrange for disruption and restoration of such service in a manner which will 
result in a minimum of inconvenience to parties concerned.  CONTRACTOR shall 
cooperate fully with the AMHERST COUNTY SERVICE AUTHORITY to effect proper 
coordination and progress to complete 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 CONTRACTOR to provide ample time 
for inspection, investigation, or preparation of instructions. 

n.  Warranty: 
 

i. Special Warranty:  Manufacturer's standard form, in which  manufacturer agrees to 
repair or replace components of packaged pumping stations that fail in materials or 
workmanship within specified warranty period. 

ii. The pump station manufacturer shall warrant all equipment to be of quality 
construction, free of defects in material and workmanship. A written warranty shall 
include specific details described below. 

 
1.  Fiberglass components of the station enclosure shall be warranted for twenty 

(20) years to resist UV damage, corrosion from moisture or corrosive soils, or 
physical failures occurring in normal service, without the need for special 
protective coatings, when installed according to the manufacturer's 
recommendations. 

2.  All other equipment, apparatus, and parts furnished shall be warranted for five (5) 
years, excepting only those items that are normally consumed in service, such as 
light bulbs, oils, grease, packing, gaskets, O-rings, belts, etc. The pump station 
manufacturer shall be solely responsible for warranty of the station and all 
components. 

 
iii. It is not intended that the station manufacturer assume liability for consequential 

damages or contingent liabilities arising from failure of any vendor supplied product 
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or part which fails to properly operate, however caused.  Consequential damages 
resulting from defects in design or delays in delivery are also beyond the 
manufacturer's scope of liability. 

iv. The warranty shall become effective upon acceptance by the AMHERST COUNTY 
SERVICE AUTHORITY. 

2.  Pumps:   

a.  Pumps shall be horizontal, self-priming centrifugal type, designed specifically for handling 
raw, unscreened, domestic sanitary sewage. Pump solids handling capability and 
performance criteria shall be in accordance with requirements listed in this specification. 

b.  Materials and Construction Features: 

i. Pump casing: Casing shall be cast iron Class 30 with integral volute scroll. Casing 
shall incorporate following features: 

1.  Mounting feet sized to prevent tipping or binding when pump is completely 
disassembled for maintenance. 

2.  Fill port coverplate, 3 1/2" diameter, shall be opened after loosening a hand 
nut/clamp bar assembly. In consideration for safety, hand nut threads must 
provide slow release of pressure, and the clamp bar shall be retained by detente 
lugs. A Teflon gasket shall prevent adhesion of the fill port cover to the casing. 

3.  Casing drain plug shall be at least 1 1/4" NPT to insure complete and rapid 
draining. 

4.  Liquid volume and recirculation port design shall be consistent with performance 
criteria listed in this specification. 

ii.  Coverplate:  Coverplate shall be cast iron Class 30. Design must incorporate 
following maintenance features. 

 
1.   Retained by hand nuts for complete access to pump interior. Coverplate removal 

must provide ample clearance for removal of stoppages, and allow service to the 
impeller, seal, wearplate or check valve without removing suction or discharge 
piping. 

2.  A replaceable wearplate secured to the coverplate by weld studs and nuts shall 
be AISI 1015 HRS. 

3.   In consideration for safety, a pressure relief valve shall be supplied in the cover 
plate.  Relief valve shall open at 75-200 PSI. 

4.   Two O-rings of Buna-N material shall seal coverplate to pump casing. 
5.  Pusher bolt capability to assist in removal of coverplate plate. Pusher bolt 

threaded holes shall be sized to accept same retaining capscrews as used in 
rotating assembly. 

6.   Easy-grip handle shall be mounted to face of coverplate. 
 

iii. Rotating Assembly: A rotating assembly, which includes impeller, shaft, mechanical 
shaft seal, lip seals, bearings, sealplate and bearing housing, must be removable as 
a single unit without disturbing the pump casing or piping.  Design shall incorporate 
the following features: 

1.  Sealplate and bearing housing shall be cast iron Class 30. Separate oil filled 
cavities, vented to atmosphere, shall be provided for shaft seal and bearings. 
Cavities must be cooled by the liquid pumped. Three lip seals will prevent 
leakage of oil.  

 

a. The bearing cavity shall have an oil level sight gauge and fill plug check valve. 

The clear sight gauge shall provide easy monitoring of the bearing cavity oil 



 

 T - 41 

level and condition of oil without removal of the fill plug check valve. The 
check valve shall vent the cavity but prevent introduction of moist air to the 
bearings.  

b. The seal cavity shall have an oil level sight gauge and fill/vent plug. The clear 
sight gauge shall provide easy monitoring of the seal cavity oil level and 
condition of oil without removal of the fill/vent plug.  

c. Double lip seal shall provide an atmospheric path providing positive protection 
of bearings, with capability for external drainage monitoring. 

 
2. Impeller shall be ductile iron, two-vane, semi-open, non-clog, with integral pump 

out vanes on the back shroud. Impeller shall thread onto the pump shaft and be 
secured with a lockscrew and conical washer. 

3. Shaft shall be AISI 4140 alloy steel, unless otherwise specified by the 
ENGINEER, in which case AISI 17-4 pH stainless steel shall be supplied. 

4. Bearings shall be anti-friction ball type of proper size and design to withstand all 
radial and thrust loads expected during normal operation. Bearings shall be oil 
lubricated from a dedicated reservoir. Pump designs which use the same oil to 
lubricate the bearings and shaft seal shall not be acceptable. 

5. Shaft seal shall be oil lubricated mechanical type. The stationary and rotating 
seal faces shall be tungsten titanium carbide alloy.  Each mating surface shall be 
lapped to within three light bands flatness (35 millionths of an inch), as measured 
by an optical flat under monochromatic light. The stationary seal seat shall be 
double floating by virtue of a dual O-ring design; an external O-ring secures the 
stationary seat to the sealplate, and an internal O-ring holds the faces in 
alignment during periods of mechanical or hydraulic shock (loads which cause 
shaft deflection, vibration, and axial/radial movement). Elastomers shall be Viton.  
Cage and spring to be AISI 316 stainless steel.  Seal shall be oil lubricated from 
a dedicated reservoir.  The same oil shall not lubricate both shaft seal and shaft 
bearings. Seal shall be warranted in accordance with requirements listed in this 
specification. 

6. Pusher bolt capability to assist in removal of rotating assembly. Pusher bolt 
threaded holes shall be sized to accept same capscrews as used for retaining 
rotating assembly. 

 
iv.  Adjustment of the impeller face clearance (distance between impeller and wearplate) 

shall be accomplished by external means. 
 

1.  Clearances shall be maintained by external shimless coverplate adjustment, 
utilizing collar and adjusting screw design for incremental adjustment of 
clearances by hand. Requirement of realignment of belts, couplings, etc., shall 
not be acceptable. Coverplate shall be capable of being removed without 
disturbing clearance settings.  

2.  There shall be provisions for additional clearance adjustment in the event that 
adjustment tolerances have been depleted from the coverplate side of the pump. 
The removal of stainless steel shims from the rotating assembly side of the pump 
shall allow for further adjustment as described above. 

3.  Clearance adjustment which requires movement of the shaft only, thereby 
adversely affecting seal working length or impeller back clearance, shall not be 
acceptable. 

v  Suction check valve shall be molded Neoprene with integral steel and nylon 
reinforcement. A blow-out center shall protect pump casing from hydraulic shock or 
excessive pressure. Removal or installation of the check valve must be accomplished 
through the coverplate opening, without disturbing the suction piping. Sole function of 
check valve shall be to save energy by eliminating need to reprime after each 
pumping cycle. Pumps requiring a suction check valve to assist reprime will not be 
acceptable. 
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vi. Spool flanges shall be one-piece cast iron, Class 30, fitted to suction and/or discharge 
ports. Each spool shall have one 1-1/4" NPT and one 1/4" NPT tapped hole with pipe 
plugs for mounting gauges or other equipment. 

vii. Pumps to be supplied with a drain kit for ease of maintenance. Kit to contain 10' 
length of reinforced plastic hose with a  female quick connect fitting at one end, 
and factory installed drain fittings in each pump. Fittings include a stainless steel pipe 
nipple, stainless steel bushing, stainless steel ball valve and aluminum male quick 
connect fitting. 

viii. The following minimum spare parts shall be furnished with pump station: 
 

1. One spare pump mechanical seal (complete with sleeve). 
2. One cover plate O-Ring. 
3. One rotating assembly O-Ring. 
4. One set of impeller clearance adjustment shims. 

 
c. Serviceability: 

i.  The pump manufacturer shall demonstrate to the ENGINEER's satisfaction that 
consideration has been given to reducing maintenance costs. 

ii.  No special tools shall be required for replacement of any components within the 
pump. 

 
3.  Liquid Level Controls: 

a.  Control Sequence of Operation:  Cycle each pump on and off automatically to maintain 
wet-well sewage level.  Automatic control operates both pumps in parallel if wet-well level 
rises above point indicated, until shutoff level is reached. Automatic alternator, with 
manual disconnect switch, changes sequence of lead-lag pumps at completion of each 
pumping cycle. 

b. The manufacturer of the liquid level control system must be certified to ISO 9001 by an 
accredited certification agency. 

c. The level control system shall be capable of operating as either an air bubbler type level 
control system or a float-type system. 

d. The level control system shall utilize an electronic pressure switch which shall 
continuously monitor the wet well level, permitting the operator to read wet well level at 
any time.  Upon operator selection of automatic operation, the electronic pressure switch 
shall start the motor for one pump when the liquid level in the wet well rises to the "lead 
pump start level".  When the liquid is lowered to the "lead pump stop level", the electronic 
pressure switch shall stop this pump. These actions shall constitute one pumping cycle.  
Should the wet well level continue to rise, the electronic pressure switch shall start the 
second pump when the liquid reaches the "lag pump start level" so that both pumps are 
operating. These levels shall be adjustable as described below. 

i.  The electronic pressure switch shall include integral components to perform all 
pressure sensing, signal conditioning, EMI and RFI suppression, DC power supply 
and 120 volt outputs. Comparators shall be solid state, and shall be integrated with 
other components to perform as described below. 

ii.  The electronic pressure switch shall be capable of operating on a supply voltage of 
12VDC in an ambient temperature range of -10 degrees C (14 degrees F) through 55 
degrees C (131 degrees F). Control range shall be 0 to 12.0 feet of water with an 
overall repeat accuracy of (plus/minus) 0.1 feet of water.  Memory shall be retained 
using a non-volatile lithium battery back-up. 
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iii.  The electronic pressure switch shall consist of the following  integral components: 
pressure sensor, display, electronic comparators and output relays. 

 
1.  The internal pressure sensor shall be a strain gauge transducer and shall receive 

an input pressure from the air bubbler system. The transducer shall convert the 
input to a proportional electrical signal for distribution to  the display and 
electronic comparators. The transducer output shall be filtered to prevent control 
response to level pulsations or surges.  The transducer range shall be 0-15 PSI, 
temperature compensated from -40 degrees C (-40 degrees F) through 85 

degrees C (185 degrees F), with a repeat accuracy of (plus/minus) 0.25% full 
scale about a fixed temperature.  Transducer  overpressure rating shall be 3 
times full scale. 

2.  The electronic pressure switch shall incorporate a digital back lighted LCD panel 
display which, upon operator selection, shall indicate liquid level in the wet well, 
and the preset start and stop level for both lead and lag pump. The display shall 
include twenty (20), 0.19" high alpha-numeric characters calibrated to read out 
directly in feet of water, accurate to within one-tenth foot (0.1 foot), with a full 
scale indication of not less than 12 feet. The display shall be easily convertible to 
indicate English or metric units. 

3.  Level adjustments shall be electronic comparator set-points to control the levels 
at which the lead  and lag pumps start and stop. Each of the level settings shall 
be easily adjustable with the use of membrane type switches and accessible to 
the operator without opening any cover panel on the electronic pressure switch. 
Controls shall be provided to permit the operator to read the selected levels on 
the display.  Such adjustments shall not require hard wiring, the use of electronic 
test equipment, artificial level simulation, or introduction of pressure to the 
electronic pressure switch. 

4.  Each output relay in the electronic pressure switch shall be solid state. Each 
relay input shall be optically isolated from its output and shall incorporate zero 
crossover switching to provide high immunity to electrical noise.  The "ON" state 
of each relay shall be indicated by illumination of a light emitting diode. Output of 
each relay shall be individually fused providing overload and short circuit 
protection.  Each output relay shall have an inductive load rating equivalent to 
one NEMA size 4 contactor. Pilot relay shall be incorporated for loads greater 
than size 4 contactor. 

 
iv.  The electronic pressure switch shall be equipped with an output board which shall 

include LED status indicators and a connector with cable for connection to the main 
unit. 

v.  Circuit design in which application of power to the lag pump motor starter is 
contingent upon completion of the lead pump circuit shall not be acceptable. 

vi.  he electronic pressure switch shall be equipped with a simulator system capable of 
performing system cycle testing functions. 

vii. The electronic pressure switch shall be capable of controlling liquid levels in either a 
pump up or pump down application. 

viii.  The electronic pressure switch shall be equipped with one (1) 0-33 ft. W.C. input, one 
(1) scalable analog input of either 0-5VDC, 0-10VDC, or 4-20mA, and one (1) 
4-20mA scalable output.  Output is powered by 10VDC supply.  Load resistance for 
4-20mA output shall be 100-400 ohms. 

Ix.  The electronic pressure switch shall include a DC power supply to convert 120VAC 
control power to 12VDC EPS power. The power supply shall be 500 mA (6W) 
minimum and be UL listed Class II power limited power supply. 

x. The electronic pressure switch shall be equipped with an electronic comparator and 
solid state output relay to alert maintenance personnel to a high liquid level in the wet 
well.  An indicator, visible on the front of the control panel, shall indicate  that a 
high wet well level exists.  The alarm signal shall be maintained until the wet well 
level has been lowered and the circuit has been manually reset.  High water alarm 
shall be furnished with a dry contact wired to terminal blocks. 
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e.  An alarm silence pushbutton and relay shall be provided to permit maintenance 

personnel to de-energize the audible alarm device while corrective actions are under 
way.  After silencing the alarm device, manual reset of the alarm condition shall clear the 
alarm silence relay automatically.  The pushbutton shall be oil tight design with contacts 
rated NEMA A300 minimum. 

 
f.  Select one or both of first two paragraphs below. 

i. Primary Liquid Level Control (Self-Purging Air-Bubbler System): Senses variations of 
sewage level in wet well.  Include duplex-arrangement oilless air compressors to 
furnish bubbler air; filters; air-storage reservoir; piping; airflow meter with needle 
valve adjustment for airflow regulation; sewage depth gage; air-bubbler piping to wet 
well; and pressure-sensing, dustproof mercury switches. 

ii.  The primary level control system shall be the air bubbler type, containing air bubbler 
piping which extends into the wet well.  A pressure sensor contained within the 
electronic pressure switch shall sense the air pressure in this piping to provide wet 
well level signals for the remainder of the level control system. 

1.  Two vibrating reed, industrial rated, air pumps shall be furnished to deliver free 
air at a rate of approximately 5 cubic feet per hour and a pressure not to exceed 
7 psi.  Liquid level control systems utilizing air compressors delivering greater 
quantities of air at higher pressures, requiring pressure reducing valves, air 
storage reservoirs, and other maintenance nuisance items, are not acceptable.  
A selector switch shall be furnished to provide manual alternation of the air 
pumps.  The switch shall be connected in such a way that either pump may be 
selected to operate continuously.  The switch shall be oil-tight design with 
contacts rated NEMA A300 minimum. 

2.  An air bell constructed of PVC 3 inches in diameter shall be provided for 
installation at the outlet of the air bubbler line in the wet well.  The air bell shall 
have a 3/8" NPT tapped fitting for connection to the bubbler line. 

3.  An air flow indicator gauge shall be provided and connected to the air bubbler 
piping to provide a visual indication of rate of flow in standard cubic feet per hour. 

g.  Secondary Liquid Level Control (Intrinsically Safe Mercury Float Switch Type): 
 

i.  Level control system shall start and stop pump motors in response to changes in wet 
well level. It shall be mercury float switch type, incorporating intrinsically safe relays. 
Floats to be secured to vertical pipe in wet well. Rising and falling liquid level in wet 
well causes switches within floats to open and close, sending start and stop signals 
to level control system.   

ii.  The level control system shall start and stop the pumps in accordance to the wet well 
level. Upon operator selection of automatic operation, a float switch shall start one 
pump motor when water rises to the "lead pump start level".  When the water is 
lowered to the "lead pump stop level", the system shall stop this pump. These actions 
shall constitute one pumping cycle. Should the water level continue to rise, an 
additional float switch will start the second pump after reaching the "lag pump start 
level" so that both pumps operate together. Both pumps shall stop at the same "all 
pumps off level".  Circuit design in which application of power to the lag pump motor 
starter is contingent upon completion of the lead pump circuit shall not be acceptable. 

iii.  Level control system shall work in conjunction with an alternator relay to select first 
one pump, then the second pump, to run as "Lead" pump. Alternation will occur at 
end of each pump cycle. 

iv.  Float switches shall be supplied for installation by contractor. Each float shall contain 
a mercury switch sealed in a polypropylene housing, with 30 feet of power cord, and 
polypropylene mounting hardware. The float switches shall be secured to a weighted 
PVC chain. 
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v.  A junction box shall be supplied for installation in the wet well by the contractor. 
Junction box shall be NEMA 4X, non-corrosive type incorporating terminal blocks 
match-marked to terminals in the control panel. 

vi.  Intrinsically safe relays shall be supplied in a separate level control enclosure. Relays 
must be recognized and listed as intrinsically safe by a nationally recognized testing 
laboratory. Station manufacturer shall make all connections from relays to feeder 
lines and motor controls. Installing contractor shall make connections from relays to 
float switch junction box. 

vii.  Separate float switch and intrinsically safe relay shall be used to alert maintenance 
personnel to high water level in the wet well (low water float switch is optional).  
Should the wet well level rise to the "high water alarm" level, the float switch 
assembly and intrinsically safe relay shall energize alarm signal. Alarm signal shall 
complete a 115-volt AC circuit for external alarm device. An indicator, visible from 
front of control panel, shall indicate high level condition exists. Alarm signal shall be 
maintained until wet well level is lowered and alarm circuit manually reset. 

viii.  An alarm silence switch and relay shall provide maintenance personnel a means to 
de-energize the external alarm device while corrective actions are under way. After 
silencing the alarm, manual reset of the alarm signal shall provide automatic reset of 
the alarm silence relay. 

 
4. Valves and Piping: 

a. Each pump shall be equipped with a full flow type check valve capable of passing a 3" 
spherical solid. Valve shall be constructed with flanged ends and fitted with an external lever 
and torsional spring. Valve seat shall be constructed of stainless steel, secured to the body to 
ensure concentricity, sealed by an  O-ring, and shall be replaceable. The valve body shall 
be cast iron, incorporating a clean-out port large enough to allow removal and/or replacement 
of the valve clapper without removing valve or piping from the line. Valve clapper shall have a 
molded neoprene seating surface incorporating low pressure sealing rings. Valve hinge pin 
and internal hinge arm shall be stainless steel supported on each end in brass bushings. 
Shaft nut shall have double O-rings which shall be easily replaceable without requiring 
access to interior of valve body. All internal hardware shall be stainless steel. Valve shall be 
rated at 175 PSI water working pressure, 350 PSI hydrostatic test pressure. Valves other 
than full flow type or valves mounted in such a manner that prevents the passage of a 3" 
spherical solid are not acceptable. 

b. Plug valves shall be of the non-lubricated, tapered type.  Valve body shall be semi-steel with 
flanged end connection drilled to ANSI 125 lb. standard.  Valves shall have ports designed to 
pass spherical solids equal to the pumps capability.  Valves shall be furnished with a 
drip-tight shutoff plug mounted in stainless steel or Teflon over phenolic bearings, and shall 
have a resilient facing bonded to the sealing surface. 

c. Automatic air release valves: 
 

i. An automatic air release valve shall be furnished for each pump designed to permit the 
escape of air to the atmosphere during initial priming or unattended repriming cycles.  
Upon completion of the priming cycle or repriming cycle, the valve shall close to prevent 
recirculation. Valves shall provide visual indication of valve closure, and shall operate 
solely on discharge pressure.  Valves which require connection to the suction line shall 
not be acceptable. 

ii.  All valve parts exposed to sewage shall be constructed of cast iron, stainless steel, or 
similar corrosion resistant materials. Diaphragms, if used, shall be of fabric-reinforced 
neoprene or similar inert material. 

iii.  A cleanout port, three inches in diameter, shall be provided for ease of inspection, 
cleanout, and service. 

iv. Valves shall be field adjustable for varying discharge heads. 
v. Connection of the air release valves to the station piping shall include stainless steel 

fittings. 
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vi. Gauge Kit: 
 

1.   A gauge kit shall be supplied for each pump. Suction pressure must be monitored by 
a glycerin-filled compound gauge, and discharge pressure by a glycerin filled 
pressure gauge. Gauges to be at least 4 inches in diameter, graduated in feet water 
column. Rated accuracy shall be 1% of full scale reading. Compound gauge shall be 
graduated -34 to +34 feet water column minimum. Pressure gauge to be graduated 0 
to 140 feet water column minimum. 

2.   Gauges to be factory mounted on a resilient panel with frame assembly secured to 
pumps or piping. Gauge installations shall be complete with all hoses and stainless 
steel fittings, including a shutoff valve for each gauge line at the point of connection 
to suction and discharge pipes. 

d. Piping 
 

i. Flanged header pipe shall be centrifugally cast, ductile iron, complying with ANSI/AWWA 
A21.51/C115 and Class 53 thickness.  

ii. Flanges shall be cast iron Class 125 and comply with ANSI B16.1. 
iii. Pipe and flanges shall be threaded and suitable thread sealant applied before 

assembling flange to pipe. 
iv. Bolt holes shall be in angular alignment within 1/2 between flanges. Flanges shall be 

faced with a gasket finish. 
v. CONTRACTOR shall insure all pipes connected to the pump station are supported to 

prevent piping loads from being transmitted to pumps or station piping. Pump station 
discharge force main piping shall be anchored with thrust blocks where shown on the 
contract drawings. 

 
5.  Drive Unit: 
 

a. Motors (Note; Maximum motor frame size is 326T open drip-proof). 
 

i. Pump motors shall be or horsepower and RPM specified by ENGINEER, 3 phase, 230 
VAC, horizontal ODP, NEMA design B with cast iron frame with copper windings, 
induction type, with Class F insulation and 1.15 service factor for normal starting torque 
and low starting current characteristics, suitable for continuous service. The motors shall 
not overload at the design condition or at any head in the operating range as specified. 

ii. Motors shall be tested in accordance with provisions of ANSI/IEEE Std 112. 
 

6. Drive Transmission: 
 
a. Power to pumps transmitted by or via V-belt drive assemblies. The sheave/belt combination 

shall provide the speed ratio needed to achieve the specified pump operating conditions. 
b. Each drive assembly shall utilize at least two V-belts providing minimum a combined safety 

factor of 1.5. Single belt drives or systems with a safety factor of less than 1.5 are not 
acceptable.  Computation of safety factors shall be based  on performance data published 
by the drive manufacturer. 

c. The pump manufacturer shall submit power transmission calculations which document the 
following: 

i. Ratio of pump/motor speed. 
ii. Pitch diameter of driver and driven sheaves. 
iii. Number of belts required per drive. 
iv. Theoretical horsepower transmitted per belt, based on vendor's data. 
v. Center distance between pump and motor shafts. 
vi. Arc-length correction factor applied to theoretical horsepower transmitted. 
vii. Service factor applied to established design horsepower. 
viii. Safety factor ratio of power transmitted/brake horsepower required. 
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ix. Pump drives to be enclosed on all sides by a guard constructed of fabricated steel or 
combination of materials including expanded, perforated, or solid sheet metal. No 
opening to a rotating member shall exceed 1/2 inch. 

 
1.  Guards shall be completely removable without interference from any unit component, 

and shall be securely fastened and braced to the unit base. 
2.  Metal to be free from burrs and sharp edges. Structural joints shall be continuously 

welded. Rivet spacing on panels shall not exceed five inches. Tack welds shall not 
exceed four inch spacing. 

3.  The guard shall be finished in accordance with Section 3, Color Definitions of ANSI 
253.1; Safety Color Code for Marking Physical Hazards. 

 
7.  Painting:  Pumps, piping, and exposed steel framework shall be cleaned prior to painting. 

Exposed surfaces to be coated with one coat gray W.R. non-lift primer and one coat white 
acrylic alkyd W.R. enamel.  Paint shall be low VOC, alkyd based, high solids, semi-gloss 
white enamel for optimum illumination enhancement, incorporating rust inhibitive additives.  
The finish coat shall be 1.0 to 1.2 MIL dry film thickness (minimum), resistant to oil mist 
exposure, solvent contact, and salt spray.  The factory finish shall allow for over-coating and 
touch up after final installation. 

 
8. Electrical Control Components: 

a. The pump station control panel will be tested as an integral unit by the pump station 
manufacturer.  The control panel shall also be tested with the pump station as a complete 
working system at the pump station manufacturer's facility. 

b. Panel Enclosure: 
 

i. Electrical control equipment shall be mounted within a common NEMA 1 stainless 
steel, dead front type control enclosures. Doors shall be hinged and sealed with a 
neoprene gasket and equipped with captive closing hardware. Control components 
shall be mounted on removable steel back panel secured to enclosure with collar 
studs. 

ii. All control devices and instruments shall be mounted using threaded fasteners and 
clearly labeled to indicate function. 

c. Branch Components: 
 
 

i. Motor branch components to be of highest industrial quality, secured to the sub-plate 
with machine screws and lockwashers. Mounting holes shall be drilled and tapped; 
self-tapping screws shall not be used to mount any component. 

ii. Circuit Breakers and Operating Mechanisms: 
 

1.  A properly sized heavy duty circuit breaker shall be furnished for each pump 
motor.  Circuit breakers shall be sealed by the manufacturer after calibration to 
prevent tampering. 

2.  An operating mechanism installed on each motor circuit breaker shall penetrate 
the control panel door. A padlockable operator handle shall be secured on the 
exterior surface. Interlocks must prevent opening the door until circuit breakers 
are in "OFF" position. 

d. Motor Starters: 
 

i. Open frame, across-the-line, NEMA rated magnetic starter with under- voltage 
release and overload protection on all phases to furnished for each pump motor.  
Starters of NEMA size 1 and above shall allow addition of at least 2 auxiliary 
contacts. Starters rated "O", "OO", or fractional size are not acceptable. Power 
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contacts to be double-break type made of cadmium oxide silver. Coils to be epoxy 
molded for protection from moisture and corrosive atmospheres. Contacts and coils 
shall be easily replaceable without removing starter from its mounted position . Each 
starter shall have a metal mounting plate for durability. 

ii. Overload relays shall be solid-state block type, having visual trip indication with trip-
free operation.  Electrically resetting overload will cause one (1) normally open and 
one (1) normally closed isolated alarm/control contact to reset, re-establishing control 
circuit. Trip setting shall be governed by solid-state circuitry and adjustable current 
setting. Trip classes shall be 10, 15 and 20. Additional features to include phase loss 
protection, selectable jam/stall protection and selectable ground fault protection. 

iii. A reset pushbutton, mounted through the control panel door, shall permit resetting 
the overload relays without opening the door. 

iv. Transient Voltage Surge Suppressor:  A transient voltage surge suppressor shall be 
furnished to minimize damage to pump motors and control as result of transient 
voltage surges. The suppressor shall utilize metal-oxide varistors encapsulated in a 
non-conductive housing. The arrester shall be rated 480 volts RMS nominal with a 
discharge capability of 2000 amps. 

e. Control Circuit 
 

i. A normal duty thermal-magnetic circuit breaker shall protect all control circuits by 
interrupting control power. 

ii. Pump mode selector switches shall permit manual start or stop of each pump 
individually or permit automatic operation under control of the liquid level control 
system. Manual operation shall override all shutdown systems, except the motor 
overload relays. Selector switches to be oil-tight design with contacts rated NEMA 
A300 minimum. 

iii. Pump alternation shall be integral to the liquid level controller. Provisions for 
automatic alternation or manual selection shall also be integral to the liquid level 
controller. 

iv. Six digit elapsed time meter (non-reset type) shall be connected to each motor starter 
to indicate total running time of each pump in "hours" and "tenths of hours". Separate 
pilot lights shall be provided to indicate which motor is energized and should be 
running. 

v. A high pump temperature protection circuit shall override the level control and shut 
down the pump motors when required to protect the pump from excessive 
temperature.  A thermostat shall be mounted on each pump casing. If casing 
temperature rises to a level sufficient to cause pump damage, the high pump 
temperature protection circuit shall interrupt power to the pump motor.  A visible 
indicator, mounted through control panel door shall indicate motor stopped due to 
high pump temperature. The motor shall remain locked out until the pump has cooled 
and circuit has been manually reset.  Automatic reset of this circuit is not acceptable. 

vi. A duplex ground fault receptacle providing 115 VAC, 60 Hz, single phase current, will 
be mounted on the side of the control enclosure. Receptacle circuit shall be protected 
by a 15 ampere thermal-magnetic circuit breaker. 

vii. Wiring: 
 

1.  The pump station, as furnished by the manufacturer, shall be completely wired, 
except for power feed lines to the main entrance terminal blocks and final 
connections to remote alarm devices. 

2.  All wiring, workmanship, and schematic wiring diagrams shall comply with 
applicable standards and specifications of the National Electric Code (NEC). 

3.  All user serviceable wiring shall be type MTW or THW, 600 volts, color coded as 
follows: 

 
a. Black:Line and Load Circuits, AC or DC power 
b. Red: AC Control Circuit Less Than Line Voltage 
c. Blue: DC Control Circuit 
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d. Yellow: Interlock Control Circuit, from External Source 
e. Green: Equipment Grounding Conductor  
f. White: Current Carrying Ground  
g. Orange: Hot With Circuit Breaker Open 

 
4.  Control circuit wiring inside the panel, with exception of internal wiring of 

individual components, shall be 16 gauge minimum, type MTW or THW, 600 
volts. Power wiring to be 14 gauge minimum. Motor branch wiring shall be 10 
gauge minimum. 

5.  Motor branch and other power conductors shall not be loaded above 60oC 
temperature rating, on circuits of 100 amperes or less, nor above 75oC on circuits 
over 100 amperes. Wires must be clearly numbered at each end in conformance 
with applicable standards. All wire connectors in the control panel shall be ring 
tongue type with nylon insulated shanks. All wires on the sub-plate shall be 
bundled and tied. All wires extending from components mounted on door shall 
terminate at a terminal block mounted on the back panel. All wiring outside the 
panel shall be routed through conduit. 

6.  Control wires connected to door mounted components must be tied and bundled 
in accordance with good commercial practice.  Bundles shall be made flexible at 
the hinged side of the enclosure. Adequate length and flex shall allow the door to 
swing full open without undue stress or abrasion. Bundles shall be held on each 
side of hinge by mechanical fastening devices. 

 
viii. Factory installed conduit shall conform to following requirements: 

 
1.  All conduit and fittings to be UL listed. 
2.  Liquid tight flexible metal conduit to be constructed of smooth, flexible, 

galvanized steel core with smooth abrasion resistant, liquid tight polyvinyl 
chloride cover. 

3.  Conduit to be supported in accordance with articles 346, 347, and 350 of the 
National Electric Code. 

4.  Conduit shall be sized to meet National Electric Code. 
 

ix. Grounding: 
 

1.   Station manufacturer shall ground all electrical equipment inside pump station to 
control panel back plate. All paint must be removed from the grounding mounting 
surface before making final connection. 

2.  The contractor shall provide an earth driven ground connection to the pump 
station at the main grounding lug in accordance with the National Electric Code 
(NEC). 

 
x. Equipment Marking: 

 
1. Permanent corrosion resistant name plate(s) shall be attached to the control and 

include following information: 
 

a.  Equipment serial number. 
b.  Supply voltage, phase and frequency. 
c.  Current rating of the minimum main conductor. 
d.  Electrical wiring diagram number. 
e.  Motor horsepower and full load current. 
f.  Motor overload heater element. 
g.  Motor circuit breaker trip current rating. 
h.  Name and location of equipment manufacturer. 
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2.  Control components shall be permanently marked using the same identification 
keys shown on the electrical diagram. Labels shall be mounted adjacent to 
device being identified. 

3.  Switches, indicators, and instruments mounted through the control panel door 
shall be labeled to indicate function, position, etc.  Labels shall be mounted 
adjacent to, or above, the device. 

9.  Alarm Light (External):  Station manufacturer will supply one 115 VAC alarm light fixture with 
vapor-tight red globe, guard, conduit box, and mounting base. The design must prevent rain 
water from collecting in the gasketed area of the fixture, between the base and globe. The 
alarm light will be shipped loose for installation by the contractor. 

10.  Alarm Monitoring System: 
 

a. Equipment: CONTRACTOR shall furnish and install an automatic alarm system 
equivalent to Verbatim Series VSS system with SCADA system manufactured by RACO 
Manufacturing and Engineering Co. (see Appendix E). The unit shall be mounted in a 
watertight enclosure NEMA Type 3R as specified in detail drawings with the bottom of the 
enclosure 42” from ground level and mounted on a 36” by 36” concrete pad directly 
adjacent to the steel electrical circuit panel control panel box, approximately 6’ from the 
fiberglass pump station hood. 

b. Types of Alarms:  The automatic alarm system shall be equipped and programmed to 
begin its dial-out sequence for the following conditions: 

 
i. High water level in the wet well 
ii. Failure of either pump to come on 
iii. Power failure at the pump station 

 
c. Programmed Telephone Numbers:  The following telephone numbers shall be 

programmed into the alarm system.  The alarm system will dial these numbers (in order) 
until the alarm is acknowledged.  Acknowledgement of an alarm is to be accomplished by 
pressing the number “9” on a touch tone telephone. 

 
Amherst County Service Authority Filter Plant SCADA modem……384-2109 
Amherst County Service Authority Filter Plant voice……..………….384-1979 

 
Note: Do not under any circumstances program any more phone numbers into the unit, 
like Home Phone numbers, Cell Phone numbers, Sheriff’s Department, pagers, etc. 

d. Miscellaneous Programming and Other Options Required:  The following items shall be 
programmed into the unit at start-up via the stored program in the computer at the filter 
plant by Computer & Terminal Services, Inc., or included with the unit. 

 
i. A phone line that is terminated at the TELCO Customer Interface Device within 2 feet 

of the weathertight enclosure for the Verbatim unit by the phone company, and is 
then to be connected to the jack installed inside the weathertight enclosure. 

ii. A 180 second delay before an alarm response is activated. 
iii. Run time meters for both pumps in each pump station shall be connected and set to 

“0”. 
iv. Alarm reset time shall be set at 30 minutes. 
v. 24 hour battery backup life. 
vi. An American Power Conversion (APC) PRO3T surge protector is to be installed with 

the power cord and the telephone line from Verbatim unit connected through the 
(APC) PRO3T. 

vii. NEMA 3R Enclosure. 
viii. A thermostatically controlled heater shall be installed within the weathertight 

enclosure. 



 

 T - 51 

ix. The unit shall include all necessary components for connection to the Service 
AMHERST COUNTY SERVICE AUTHORITY’s SCADA System, and shall be 
connected to that SCADA system  and shall provide both voice and digital alarms. 

 
e.  Warranty:  The automatic alarm system shall be covered by a two (2) year warranty 

covering parts and labor performed at the Factory.  This does not alleviate the 
CONTRATOR of his 12 month warranty of the project. 

f. The enclosure must be:  Hoffman A-24R248HCLO - 24” by 24” Hinged cover type 3R 
medium enclosure, Hoffman A-24R24 – Panel, Hoffman A-PMK3RLO14 Panel mounting 
kit. 

g. A Hoffman D-AH2001A heater shall be installed inside the weathertight enclosure as 
shown on detail drawings. 

h. The phone cable will be run from the TELCO Customer interface to inside of the 
weathertight enclosure to an RJ11 jack mounted to the back panel.  A phone cable RJ11 
to RJ11 will be installed from the phone jack inside the weathertight enclosure to the 
American Power Conversion PRO7T surge protector in the jack labeled “IN”.  A 3’ phone 
cable will be attached inside of the Raco/Verbatim control box with a RJ11 plug on the 
other end of the cable to attach to the APC PRO7T surge protector in the jack labeled 
“OUT”. 

i. The Raco/Verbatim control unit will have a 16 gauge SJT cord hard wired inside   the 
Raco/Verbatim unit with a 3 prong plug on the other end to plug into one of the APC 
PRO7T outlets.  The APC PRO7T will plug into the receptacle mounted inside the 
weathertight enclosure. 
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STANDARD DETAILS INDEX  
 
DETAIL          REV. DATE 
 
AR-1 Automatic Air Release Valve Assembly - Water, Type I   5/13/03 
 
AR-2 Offset Automatic Air Release Valve Assembly - Water, Type II  5/13/03 
 
AR-3 Automatic Air Release Valve Assembly-Sewer     4/3/09 
 
BO-1 BlowOff Assembly, Type I       1/07 
 
BO-2 Mid-Line BlowOff Assembly, Type II      12/06 
 
BP-3 Backflow Preventer Reduced Pressure Zone - Commercial Irrigation  7/13/07 

CA-1 Concrete Anchor – For Horizontal and Sag Anchors    11/08 

 
CA-2 Concrete Anchor – For Crest Anchors      4/15/03 
 
CA-3 Concrete Anchor – For Water and Force Mains     9/30/99 
 
CA-4 Concrete Anchor – Gravity Sanitary Sewer Anchor, Grades Over 16% 9/30/99 
 
CA-5 Water Line Bulkhead Permanent End-of-Line BlowOff Anchor Detail  1/07 
 
CA-6 Water Line Bulkhead Anchor With Temporary BlowOff Detail   10/08 
 
CA-7 Water Line Bulkhead Anchor For 2” Water Service Extension Detail  10/08 
 
CA-B Values of B (in feet) For Vertical Pipe Anchors    9/30/99 
 
CE-1 Concrete Encasement – For Underground Piping     1/07 
 
CE-2 Crossing Encasement – Storm Sewer Crossing Sanitary Sewer  4/15/03 
 
CO-1 Sanitary Cleanout Type 1 – Terminal Line Cleanout    3/10 
 
CO-2 Sanitary Cleanout Type 2       9/10 
 
CO-T Cleanout Cover – Traffic Bearing       9/30/99 
 
CS-1 Sealed Casing Installation Spider       9/30/99 
 
CS-2 Typical Water or Sewer Main Location within VDOT Right-of-Way  2/16 
 
FC-1 Standard Manhole Frame & Cover – Sewer Project    4/15/03 
   
FC-2 Watertight Manhole Frame & Cover – Sewer Project    4/15/03  
 
FC-3 Inflow Prevention Insert for Standard Manhole Frame & Cover (FC-1) 2/08 
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FH-1 Fire Hydrant Setting        5/10 
 
FP-1 Fire Protection Vault – Private Sprinklers / F.H., 2” – 10”   12/12 
 
GT-1 1,000 Gal Non-Traffic Rated Grease Interceptor    6/13 
 
GT-2 1,000 Gal Traffic Rated Grease Interceptor     6/13 
 
GT-3 1,500 Gal Non-Traffic Rated Grease Interceptor    6/13 
 
GT-4 1,500 Gal Traffic Rated Grease Interceptor     6/13 
 
HC-1House Connection – Sanitary Sewer Crossing Water Line    1/07 
 
HC-2 House Connection – Sanitary Sewer Crossing Storm Sewer    12/06 
 
HC-3 House Connection – Sanitary Sewer       12/06 
 
HC-4 Sanitary Sewer Roof Drain Disconnection      4/15/03 
 
LD-1 Line Purge Diffuser/Dechlorinator      9/30/99 
 
M-1 Meter Installation, 3” And Above       10/08 
 
M-2 Meter Installation, 1.5” & 2”        1/12 
 
M-3 Meter Installation, 5/8” & 1”       1/12 
 
M-4 Double Residential Water Meter Installation      1/12 
 
M-5 Triple Residential Water Meter Installation      1/12 
 
MH-1 Precast 4’ Manhole        3/10 
 
MH-2 Precast Concrete Manhole – For Use on Existing Lines    3/10 
 
MH-3 Sanitary Sewer Precast Drop Manhole – Eccentric with monolithic base  3/10 
 
MH-4 Inlet Shaping          4/3/09 
 
MS-1 Standard Manhole Step       4/15/03 
 
PS-1 Sanitary Sewer Pump Station       11/18/03 
 
PS-2 Private Sewage Pump Station Connection     6/09 
 
PS-3 Private Sewage Pump Station Component Location Plan View  12/13 
 
PS-4 Private Sewage Pump Station Overflow Storage Installation  12/13 
 
PS-5 Sewage Force Main Terminal Flushing Cleanout End of Line  1/12 
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PS-6 Low Pressure Sewage Force Main Residential Connection   2/16 
 
PS-7 Sewage Pump Station Slab Mounting Detail     2/16 
 
PS-8 Residential E-One Model 2010-74 Sewage Pump Station Installation 2/16 
 
PS-9 Grinder Sewage Pump Station      2/16 
 
PSEBV-1 Sanitary Sewer Pump Station Emergency Bypass Vault   11/23/04 
 
RV-1 Pressure Reducing Valve – P.R.V to 6”      4/15/03 
 
RV-2 Pressure Reducing Valve – Individual Service     5/13/03 
 
TB-1 Trench Bed – Sanitary Sewer        1/07 
 
TB-2 Trench Bed – Storm Sewer        5/13/03 
 
TB-3 Trench Bed – Water Main        8/07 
 
TB-4 Trench Bed – Force Main / Sanitary Sewer Parallel Installation   1/07 
 
TB-5 Open Cut Trench/Road Repair - Water & Sewer     2/16 
 
TB-6 Open Cut Concrete Drive Repair - Water & Sewer     2/16 
 
VB-1 Valve Box Installation         3/10 
 
VB-2 Valve Box Pre-Cast Slab Shoulder Installation     5/10 
 
WE- 1 Weathertight Enclosure For Pump Station Alarm Monitor   4/22/02 
 
 

 
 
 
 
 





















































FIRE PROTECTION VAULT -
PRIVATE SPRINKLER / F.H. 2"-10"





















































FILL TO GRADE WITH CLEAN, COMPACTABLE BACKFILL,
SUCH AS PEA GRAVEL OR CRUSHED STONE, 1/8" - 3/4" IN
SIZE.  CLAY OR SILTS ARE NOT ACCEPTABLE BACKFILL.

PRE-CAST
POURED
IN-PLACE

TYPICAL IN-GROUND
SECTION VIEW

UNDISTRUBED
 EARTH

CONCRETE
ANCHOR

GRAVEL
BEDDING

















































































































































































































Amherst County Service Authority Contractor’s Application for Approval 
Project Name Date 

 

Hurt & Proffitt, Inc.                                                       - ?? - H&P ???????? 

 

CONTRACTOR’S APPLICATION FOR APPROVAL 
 

All questions must be answered in full.  Failure to answer in full, or falsification of any 
statement, may result in immediate denial or revocation of approval.  Additional sheet(s) for 
clarification of answers or additional information may be attached.  This Application must be 
notarized (see Page ??). 

 
If the firm already has a Contractor's Application for Approval on file with the Service 

Authority, a second Application does not need to be filed.  The Contractor must check with the 
Service Authority to see if there is an Application on file; if so, completion of Item #18 and 
completion of the authorization and notarization on Page ?? are all that are required.   

  
To be approved as an acceptable Contractor for any specific project, the Contractor must 

provide a list of at least five (5) significant publicly-owned potable water and / or sewer projects 
($300,000 or more project cost) completed during the last three (3) years, where the firm was 
working as the bonded contractor (preferably working directly for the utility), and provide 
satisfactory answers to the questions in this application.  Details of the projects must be 
provided, including the name of the utility, contact name and phone number, detailed description 
of the scope of work, contract cost, and project year and duration.  A list of bonding references, 
their phone numbers, and the highest bond coverage they provide must be cited.  The 
percentages of any and all work subcontracted to other firms on projects on the list must be 
stipulated (subcontractors may not have been used for more than twenty percent [20%] of any 
individual project).  No debarments, defaults, or serious litigations may have occurred within the 
last ten (10) years.  Approval to construct specific potable water and / or sewer projects for 
acceptance into public ownership by Amherst County Service Authority shall be based on this 
and other information provided in this application and the resulting reference investigation. 
 
1. Name, address, and phone and fax numbers of company. 
 
 
 
 
2.    Owner, principal officer, and date and place of organization. 
 
 
 
 
3.    General character of work performed by the company in the last ten (10) years. 
 
 
 
 
 
4. Is the company involved in current litigation for non-completion or contracts that were 

defaulted on?  If so, where and why? 
 
 
 
 
 
 
 



Amherst County Service Authority Contractor’s Application for Approval 
Project Name Date 

 

Hurt & Proffitt, Inc.                                                       - ?? - H&P ???????? 

 

5.  List the five most important, publicly-owned, [TYPE OF PROJECT] projects of similar 
character, and with contract prices exceeding $300,000, within the last three years, where 
the firm was the bonded contractor.  If more than five have been performed within that 
period, additional pages may be submitted.  Include the information requested below: 

 
A. Project:  ______________________________________________________________  

 
Owner:    _____________________________________________________________  
 
Contact name and phone no.:   ____________________________________________  
 
Size(s) and type(s) of tank(s):   ____________________________________________  
 
Percentage of work subcontracted to other firms:   _____________________________  
 

$ ______________________  From _________________  To __________________  
 

B.     Project:  _____________________________________________________________  
 

Owner:    _____________________________________________________________  
 
Contact name and phone no.:   ____________________________________________  
 
Size(s) and type(s) of tank(s):   ____________________________________________     
 
Percentage of work subcontracted to other firms:   _____________________________  
 

$ ______________________  From _________________  To __________________  
 

C.     Project:  _____________________________________________________________  
 

Owner:    _____________________________________________________________  
 
Contact name and phone no.:   ____________________________________________  
 
Size(s) and type(s) of tank(s):   ____________________________________________     
 
Percentage of work subcontracted to other firms:   _____________________________  
 

$ ______________________  From _________________  To __________________  
 

D.     Project:  _____________________________________________________________  
 

Owner:    _____________________________________________________________  
 
Contact name and phone no.:   ____________________________________________  
 
Size(s) and type(s) of tank(s):   ____________________________________________     
 
Percentage of work subcontracted to other firms:   _____________________________  
 

$ ______________________  From _________________  To __________________  



Amherst County Service Authority Contractor’s Application for Approval 
Project Name Date 

 

Hurt & Proffitt, Inc.                                                       - ?? - H&P ???????? 

 

E.     Project:  _____________________________________________________________  
 

Owner:    _____________________________________________________________  
 
Contact name and phone no.:   ____________________________________________  
 
Size(s) and type(s) of tank(s):   ____________________________________________     
 
Percentage of work subcontracted to other firms:   _____________________________  
 

$ ______________________  From _________________  To __________________  
 

 
6.   Has the company or any of its officers taken bankruptcy in the United States Bankruptcy 

Court within the prior ten (10) years? 
 
 
 

7. List the public utility contracts upon which you are currently working.  Include the owner, 
location, approximate cost, and estimated date of completion. (No more than five required). 

 
 
 
 
 
 
 
 
 
 
8. List the major equipment available to the firm for use on this project. 
 
 
 
 
 
9. List three material suppliers with whom you have an ongoing business relationship. 
 

(1)  ____________________________________________________________________  
 
(2)  ____________________________________________________________________  
 
(3)  ____________________________________________________________________  

 
 
10. Bank references. 
 

(1)  ____________________________________________________________________  
 
(2)  ____________________________________________________________________  
 
(3)  ____________________________________________________________________  



Amherst County Service Authority Contractor’s Application for Approval 
Project Name Date 

 

Hurt & Proffitt, Inc.                                                       - ?? - H&P ???????? 

 

11.  Insurance coverage and amount. 
 
 Liability - Property ______________________________________________________  
 
 Liability - Personal Injury _________________________________________________  
 
 Vehicle and Equipment __________________________________________________  
 
 Other - Identify_________________________________________________________  
 
  ____________________________________________________________________   

 
 
12. Bonding references - List the surety and highest coverage. 
 
 
 
 
 
 
13. Subcontractors you plan to utilize on this project.  List the name(s), address(s), specialty(s), 

and years of experience. 
 
(1)  ____________________________________________________________________  
 
  ____________________________________________________________________  
 
(2)  ____________________________________________________________________  
 
  ____________________________________________________________________  
 
(3)  ____________________________________________________________________  
 
  ____________________________________________________________________  

 
 
14. Provide a general description of the experience of the company and its key personnel.   
 
 
 
 
 
 
 
 
 
 
 
15. Number of full time employees: _______________________________________________  
 
 Number of employees at highest level in past twelve months ________________________  
 



Amherst County Service Authority Contractor’s Application for Approval 
Project Name Date 

 

Hurt & Proffitt, Inc.                                                       - ?? - H&P ???????? 

 

16. Are you on any list of debarred contractors maintained by the U.S. Department of Labor, 
the U.S. Department of Housing and Urban Development, or the Virginia Department of 
Highways? 

 
  ___________   ___________  
 Yes No 
 
17. List all contracts which have resulted in arbitration, litigation, or legal settlement of claims 

within the past ten years. 
 
 
 
 
18. I have contacted Amherst County Service Authority and there is a Contractor’s Application 

for Approval on file for this company. 
 
  ___________   ___________  
 Yes No 
 
 
The undersigned hereby authorizes and requests any person, firm or corporation to furnish any 
information requested by Amherst County Service Authority or its representative(s). 

 
Contractor: _______________________________________________________________  
 
By:  ____________________________________________________________________  
 
Title: ____________________________________________________________________  
 
Date: ____________________________________________________________________  
 
State of: _________________________________________________________________  
 
County of: ________________________________________________________________  
 
 

Statement must be notarized. 
 
        _______________________________________________________________________ , 

 
being duly sworn, deposes that he/she is of ______________________________________  
 

 and that the answers to the foregoing questions and all statements therein contained are 
 
  true and correct. 

 
Subscribed and sworn before me this                     day of                                         , 20___. 
 
Notary Public: _____________________________________________________________  
 
My Commission Expires: ____________________________________________________  

 




