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BASIC DESIGN STANDARDS FOR THE AMHERST COUNTY SERVICE AUTHORITY

1.1.

1.2.

1.3.

SECTION 1

WATER DISTRIBUTION SYSTEM

MATERIALS

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

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

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

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

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

additional information.

MINIMUM PIPE SIZE

1.

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

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

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

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

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

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

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

SYSTEM DESIGN

1.

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

All water systems shall provide fire hydrants approximately every 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.

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

1.5.

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

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

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

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

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

INSTALLATION OF WATER MAINS

1.

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

Adequate supports shall be provided for all pipes.

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

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

The specifications for installation shall include:

a. Pressure testing on installed pipe:

b. Allowable leakage of installed pipe; and

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

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

SEPARATION OF WATER MAINS AND SEWERS

1.

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

Materials and types of joints for water and sewer mains;

Soil conditions;

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

2. Parallel installation:

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

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

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

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

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

3. Crossings:

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

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

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

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

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

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

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

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

1.6. VALVE, AIR RELIEF, METER AND BLOWOFF CHAMBERS

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

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

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

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

HYDRANTS

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

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

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

SURFACE WATER CROSSINGS

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

1. Above water crossings shall be:

Adequately supported,;

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

ooop

2. Under water crossings shall be:

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

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

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

WATER SERVICES AND PLUMBING

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

DISINFECTION OF WATER MAINS

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

METERING

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

HYDROSTATIC PRESSURE TESTING OF WATER MAINS

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

BACKFLOW PREVENTION

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

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

SECTION 2

SANITARY SEWER SYSTEM

21 TYPE OF SEWERS

1.

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

2.2 DESIGN PERIOD

1.

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

2.3 DESIGN FACTORS

1.

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

Maximum hourly sewage flow.

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

Topography of area.

Location of sewage treatment works.

Depth of excavation.

Pumping requirements.

Occupancy rates.

Se@moaooTy

2.4 DESIGN BASIS

1.

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

Sewer Line Type and Design Capacity:

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

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

c. The minimum peak design capacity for lateral and sub-main sewers should be 400
percent of the average design flow. When deviations from the foregoing minimum peak
design flow rates are proposed, a description of the procedure used for sewer design
shall be included with the submission.

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

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

2.5. DETAILS OF GRAVITY SEWER LINE DESIGN AND CONSTRUCTION

1. Minimum Size:

a.

C.

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

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

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

2. Depth and Slope:

a.

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

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

desirable:

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

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

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.

Easement Width/Cover/Alignment:

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

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

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

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

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

2.6. DETAILS OF GRAVITY SEWER LINE DESIGN AND CONSTRUCTION

1.

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

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

2.7. PROTECTION OF WATER SUPPLIES

1.

2.

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

Relation to Waterworks Structures:

a. Minimum Separation: No sewer line shall pass within fifty feet of a drinking water supply
well, source, or structure unless special construction and pipe materials are used to
obtain adequate protection as determined by the Amherst County Service Authority and
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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1.1.

1.2.

1.3

1.4.

TECHNICAL SPECIFICATIONS

SECTION 1

GENERAL REQUIREMENTS

SCOPE OF WORK

1.

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

SEPARATION OF WATER LINES AND SEWERS

1.

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

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

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

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

EXISTING WATER LINES AND APPURTENANCES:

1.

1.

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

REFERENCES:

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..........cc..eeoieiiiiiiiii e ASTM
American Water WOorks ASSOCIALtION ..........ciiiiiiiiiiiiiiiieee e AWWA
American Association of State Highways and Transportation Officials........... AASHTO
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1.5.

1.6.

1.7.

1.8.

Virginia Department of TransSportation ............cccueeeiiieiiiiiiiiieee e VDOT

National Sanitation FOUNAALION .........oiivueiiiii e e s e e et e e e eaaaeaes NSF

Chain Link Fence Manufacturers INStitUte.............euveeiiiiiiiiiiiiiee e CLFMI

Occupational Safety and Health Administration ............cccccceeeviiiiiiieec e, OSHA
WASTE AREAS:

1.

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

COORDINATION WITH PROPERTY OWNERS:

1.

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

UNDERGROUND UTILITIES:

1.

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

CLEARING AND EROSION CONTROL

1.

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

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

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



1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

BLASTING:

1. Blasting shall be done in strict accordance with the most recent edition of the Virginia
Statewide Fire Prevention Code (VR 394-01-6). The CONTRACTOR shall adhere to the
requirements of Amherst County and shall notify the County prior to any blasting.

TRENCH PROTECTION:

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

OSHA REQUIREMENTS:

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

TRAFFIC:

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

INSTALLATION WITHIN VDOT RIGHT-OF-WAY:

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

CLEANUP:

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

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.



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

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

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.



1.1.

1.2

TECHNICAL SPECIFICATIONS

SECTION 2

WATER MAIN EXCAVATION, INSTALLATION, AND BACKFILLING

COVER:

1.

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

EXCAVATION AND PREPARATION OF TRENCH

1.

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

Bell holes shall be excavated to accommodate each bell.

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

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

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

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

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

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

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

10.

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

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

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

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

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

INSTALLATION OF PIPE, FITTINGS, AND ACCESSORIES

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.

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

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

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

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




Maximum Allowable Deflection in Inches

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

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

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

Hydrostatic Pressure Testing of Water Mains:

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

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

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

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

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

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

T-8



g. The duration of the test shall be a minimum of two hours. During this time, all pipe, joints,
fittings, and equipment shall be observed for apparent leakage.

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

i. Section Removed.

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

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

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

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

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

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

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

9. Disinfecting Water Mains:

a.

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

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




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

d.

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

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

Method of Application:
Tablet Method:

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

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

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

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

OOUTWNNBE

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

When installation has been completed, the main shall be filled with water at a velocity
of less than 1 ft/sec. Care should be taken to eliminate air pockets in the line. The
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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 If section of water line, and tested by a Virginia Division of Consolidated
Laboratories approved laboratory and results submitted to the Authority and Engineer. The
Contractor shall be responsible for collecting all bacteriological samples and having the
laboratory tests made to determine the presence of total coliform bacteria. At its discretion,
the Authority may require that it collect all samples. All costs associated with bacteriologic
testing shall be the responsibility of the contractor.

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

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

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

2.5. BACKFILLING

1.

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

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

Backfilling to Grade: The remainder of backfilling shall be carried up in increments of no
greater than 1 foot, except in road rights-of-way where layers shall be no greater than 6
inches thick. Minimum required density shall be the density of the adjacent undisturbed
material except under pavement or in road shoulders where backfill shall be compacted to a
minimum of 95% density when tested in accordance with AASHTO Specification T-99
(Standard Proctor). Each layer of earth shall be compacted into place by tamping before the
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.

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.




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.

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.

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 ¥ 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.

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 %% 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 |bs./S.Y.



2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

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.

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.

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.

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.

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.

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. FEertilizer: 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



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

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.

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.

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.




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

3.5

3.6

3.7

3.8

3.9

3.10

3.11

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.

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.

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.

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.

CONCRETE

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

TIE RODS

1. %-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.

STONE

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

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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3.12

3.13

3.14

3.15

Corporation Stops: Corporation stops shall be % 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.

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.

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.

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.

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

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 % custom setter.

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.

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 %" 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.

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.



3.16

3.17

3.18

3.19

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 ¥-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 %-inch hose outlets,
and one 4 %-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 %-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.l. pipe from tee to hydrant.
Pipe shall be in accordance with Section 3.1.3 of this specification.

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.

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.

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.




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.



4.1

TECHNICAL SPECIFICATIONS

SECTION 4

SEWER EXCAVATION, INSTALLATION, AND BACKFILLING

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.

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 ¥4 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.

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.

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.

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.

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

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.

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.

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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4.2

10.

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.

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

INSTALLATION OF PIPE, FITTINGS, AND 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.

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.

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.

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.

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.

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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4.3

10.

11.

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.

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.

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.

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.

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.

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.

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.



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.

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.

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.

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.

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.

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 Ibs. 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.

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.

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.

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 % 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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Avg. Test
Pressure

(psi)

300
275
250
225
200
175
150
125
100

4.4

1.

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)

Pipe Diameter (inches)

2 3 4 6 8 10 12 14 16 18 20 24
026 039 052 078 104 130 156 182 208 234 260 3.12
025 037 050 075 100 124 149 174 199 224 249 299
024 036 047 071 095 119 142 166 190 214 237 285
023 034 045 068 090 113 135 158 180 203 225 270
021 032 043 064 08 106 128 148 170 191 212 255
020 030 040 059 080 099 119 139 159 179 198 238
018 028 037 055 074 092 110 129 147 166 184 221
017 025 034 050 067 084 101 118 134 151 168 201
015 023 030 045 060 075 09 105 120 135 150 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.

BACKFILLING

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.

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.

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.

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.

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).

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.

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 ¥ 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.

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 % 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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4.5

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 Ibs./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.

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

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.

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.

Polyvinyl Chloride (PVC) Pipe: PVC pipe shall be SDR 35 furnished in 20-foot nominal
lengths, conforming to ASTM Specification D.3034.

JOINTS

1.

3.

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.

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.

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.

EITTINGS

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.

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.

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.

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.

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.

CONCRETE

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

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 Il 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.



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.

511 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 Y2-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.

512 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.



6.1.

TECHNICAL SPECIFICATIONS

SECTION 6

SEWER LIFT STATION

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 nheeded 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.

C.

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.

Construction of the facility shall be in accordance with the contract documents, drawings,
specifications, and equipment manufacturer's recommendations.

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

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.

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.

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.

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.

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.

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 (NPSHTr), 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:

Pumps.

Motors.

Controls and panels.

Valves and accessories.

Piping.

Pump station base and housing.
Appurtenances.

Nogakrwbr

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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Vii.
viii.

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.

Warranties: Special warranties specified in this Section.
As-built Drawings: Marked-up as built drawings shall be supplied to the Engineer
upon completion of the project

f. Quality Assurance:

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.

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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Vi.

Vii.

viii.

Piping materials shall bear label, stamp, or other markings of specified testing
agency.

Comply with appended standard details of AMHERST COUNTY SERVICE
AUTHORITY.

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

The pumps and pump station manufacturer must be certified to 1ISO 9001 by an
accredited certification agency.

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.

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 90° 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.



Xi.
Xii.
Xiii.

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.

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.

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.

HI Compliance: Comply with HI 1.1-1.5 for sewage pumps.

NEMA Compliance: Comply with NEMA MG 1 for electric motors.

UL Comply with NEMA MG 1 for electric motors.

g. Existing Utilities: Do not interrupt utilities serving facilities occupied by AMHERST

h.

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.

Notify ENGINEER not less than two days in advance of proposed utility interruptions.
Do not proceed with utility interruptions without ENGINEER's written permission.
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.

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.

Clearing and Erosion Control:

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.

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.

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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m.

n.

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.

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.

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.

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.

Coordination:

Coordinate connection to sanitary sewer main with Authority.

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.

Warranty:

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.

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.

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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2. Pumps:

a.

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.

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

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.

Materials and Construction Features:

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.

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.

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
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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.

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.

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.
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.

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.

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.

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.

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.

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

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.



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.

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

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

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.

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.

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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Vi.

Vii.

viii.

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.

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.

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.

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

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

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.

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 Il power limited power supply.

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.

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.

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
guantities 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):

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.

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.
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.

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.



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.

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.

Plug valves shall be of the non-lubricated, tapered type. Valve body shall be semi-steel with
flanged end connection drilled to ANSI 125 Ib. 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.

Automatic air release valves:

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.

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.

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

Valves shall be field adjustable for varying discharge heads.

Connection of the air release valves to the station piping shall include stainless steel
fittings.
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Vi.

d.

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 O
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.

Piping

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

Flanges shall be cast iron Class 125 and comply with ANSI B16.1.

Pipe and flanges shall be threaded and suitable thread sealant applied before
assembling flange to pipe.

Bolt holes shall be in angular alignment within 1/2 between flanges. Flanges shall be
faced with a gasket finish.

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.

Drive Unit:

a.

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

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

Drive Transmission:

a.

b.

Vil.
viii.

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.
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.

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

Ratio of pump/motor speed.

Pitch diameter of driver and driven sheaves.

Number of belts required per drive.

Theoretical horsepower transmitted per belt, based on vendor's data.
Center distance between pump and motor shafts.

Arc-length correction factor applied to theoretical horsepower transmitted.
Service factor applied to established design horsepower.

Safety factor ratio of power transmitted/brake horsepower required.
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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.

2.

Guards shall be completely removable without interference from any unit component,
and shall be securely fastened and braced to the unit base.

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.

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

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.

Electrical Control Components:

a.

C.

d.

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.

Panel Enclosure:

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.

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

Branch Components:

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.

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.

Motor Starters:

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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e.

Vi.

Vii.

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.

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.

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

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.

Control Circuit

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

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.

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.

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.

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.
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.

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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Viii.

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

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.

Motor branch and other power conductors shall not be loaded above 60°C
temperature rating, on circuits of 100 amperes or less, nor above 75°C 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.

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.

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.

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).

Equipment Marking:

1.

Permanent corrosion resistant name plate(s) shall be attached to the control and
include following information:

Equipment serial number.

Supply voltage, phase and frequency.

Current rating of the minimum main conductor.
Electrical wiring diagram number.

Motor horsepower and full load current.

Motor overload heater element.

Motor circuit breaker trip current rating.

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.

Vil.
Viii.

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.

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

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

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.

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.

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.

A 180 second delay before an alarm response is activated.

Run time meters for both pumps in each pump station shall be connected and set to
“0”.

Alarm reset time shall be set at 30 minutes.

24 hour battery backup life.

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.

NEMA 3R Enclosure.

A thermostatically controlled heater shall be installed within the weathertight
enclosure.



o

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.

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.

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.

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

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”.

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
PROTYT outlets. The APC PRO7T will plug into the receptacle mounted inside the
weathertight enclosure.
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STANDARD DETAILS INDEX
DETAIL
AR-1 Automatic Air Release Valve Assembly - Water, Type |
AR-2 Offset Automatic Air Release Valve Assembly - Water, Type I
AR-3 Automatic Air Release Valve Assembly-Sewer
BO-1 BlowOff Assembly, Type |
BO-2 Mid-Line BlowOff Assembly, Type Il
BP-3 Backflow Preventer Reduced Pressure Zone - Commercial Irrigation

CA-1 Concrete Anchor — For Horizontal and Sag Anchors

CA-2 Concrete Anchor — For Crest Anchors

CA-3 Concrete Anchor — For Water and Force Mains

CA-4 Concrete Anchor — Gravity Sanitary Sewer Anchor, Grades Over 16%
CA-5 Water Line Bulkhead Permanent End-of-Line BlowOff Anchor Detail
CA-6 Water Line Bulkhead Anchor With Temporary BlowOff Detall

CA-7 Water Line Bulkhead Anchor For 2” Water Service Extension Detalil
CA-B Values of B (in feet) For Vertical Pipe Anchors

CE-1 Concrete Encasement — For Underground Piping

CE-2 Crossing Encasement — Storm Sewer Crossing Sanitary Sewer
CO-1 Sanitary Cleanout Type 1 — Terminal Line Cleanout

CO-2 Sanitary Cleanout Type 2

CO-T Cleanout Cover — Traffic Bearing

CS-1 Sealed Casing Installation Spider

CS-2 Typical Water or Sewer Main Location within VDOT Right-of-Way
FC-1 Standard Manhole Frame & Cover — Sewer Project

FC-2 Watertight Manhole Frame & Cover — Sewer Project

FC-3 Inflow Prevention Insert for Standard Manhole Frame & Cover (FC-1)
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FH-1 Fire Hydrant Setting

FP-1 Fire Protection Vault — Private Sprinklers / F.H., 2" — 10”
GT-1 1,000 Gal Non-Traffic Rated Grease Interceptor

GT-2 1,000 Gal Traffic Rated Grease Interceptor

GT-3 1,500 Gal Non-Traffic Rated Grease Interceptor

GT-4 1,500 Gal Traffic Rated Grease Interceptor

HC-1House Connection — Sanitary Sewer Crossing Water Line
HC-2 House Connection — Sanitary Sewer Crossing Storm Sewer
HC-3 House Connection — Sanitary Sewer

HC-4 Sanitary Sewer Roof Drain Disconnection

LD-1 Line Purge Diffuser/Dechlorinator

M-1 Meter Installation, 3” And Above

M-2 Meter Installation, 1.5” & 2”

M-3 Meter Installation, 5/8” & 1”

M-4 Double Residential Water Meter Installation

M-5 Triple Residential Water Meter Installation

MH-1 Precast 4’ Manhole

MH-2 Precast Concrete Manhole — For Use on Existing Lines
MH-3 Sanitary Sewer Precast Drop Manhole — Eccentric with monolithic base
MH-4 Inlet Shaping

MS-1 Standard Manhole Step

PS-1 Sanitary Sewer Pump Station

PS-2 Private Sewage Pump Station Connection

PS-3 Private Sewage Pump Station Component Location Plan View
PS-4 Private Sewage Pump Station Overflow Storage Installation

PS-5 Sewage Force Main Terminal Flushing Cleanout End of Line

5/10

12/12

6/13

6/13

6/13

6/13

1/07

12/06

12/06

4/15/03

9/30/99

10/08

1/12

1/12

1/12

1/12

3/10

3/10

3/10

4/3/09

4/15/03

11/18/03

6/09

12/13

12/13

1/12



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
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FORD A32 LOCKLESS WHEN LOCATED UNDER PAVEMENT

NIPPLE
1"x3/4" REDUCER

BALL VALVE

WALLED
- HDPE PIPE
SECTION

COVER OR EQUAL CONTRACTOR SHALL MATCH TYPE
AND THICKNESSES OF EXISTING
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N EQUAL AUTOMATIC
| 1870 > AIR RELEASE
. | DOUBLE §
[ve)

NSNS NN

1” CORPORATION STOP
© MUELLER H—15000
OR EQUAL W/SADDLE

WATER
MAIN

AUTOMATIC AIR RELEASE VALVE ASSEMBLY, TYPE |

N.T.S.

AMHERST COUNTY
SERVICE AUTHORITY
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FORD A32 LOCKLESS

COVER OR EQUAL
%
N\
= S
- AKX
O 1/2” /\4>4>
5 PIPE L PROVIDE SCREEN
ROADWAY ¢ l—
N 3/4” CLA—VAL OR
\ | EQUAL AUTOMATIC
. ] AIR RELEASE
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WALLED NIPPLE
HDPE PIPE ~ ] 1"x3/4” REDUCER
SECTION = |
e BALL VALVE
W%
=== |E6 SKWEE

RGLLARGRGRGLLLLL

SRR

-/
\¥—TYPE K COPPER TUBING

1” CORPORATION STOP
MUELLER H—-15000
OR EQUAL W/SADDLE

WATER
MAIN

OFFSET AUTOMATIC AIR RELEASE VALVE
ASSEMBLY—WATER, TYPE Il

N.T.S.

05/13/03

AMHERST COUNTY
SERVICE AUTHORITY
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04/03/09

FRAME & COVER (24"
CLEARANCE)

SERIES R1766—B1 BY
NEENAH FOUNDRY CO.
OR EQUAL

AIR VALVE TO BE
OFFSET FROM
OPENING AS SHOWN

4 #5 BARS EXTRA
PLACED DIAGONALLY
AS SHOWN AROUND
OPENING

#4 AT 6” 0.C. — E.W. 9
TOP & BOTTOM N

NN

OFF

VARIABLE
(MIN. 3=0")

\L 1/2" cUT

1/2” G.S.P

LK

#4 DOWELS AT 12” 0O.C.
(TYP ALL AROUND)

2"x1/2” TEE

2" VALVE

2" CRISPIN SL—20B
AIR RELEASE VALVE

L —CLASS Il REINFORCED
CONCRETE PIPE SEC.

(MIN. B WALL THICKNESS)

-#56 STONE FILL TO TOP
OF SEWER MAIN

4:_01)

SECTION

AUTOMATIC AIR RELEASE VALVE ASSEMBLY-SEWER

AMHERST COUNTY

SERVICE AUTHORITY

N.T.S.
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FINISHED

FRAME AND COVER
EQUAL TO FORD AiE\\\ GRADE
— e
SIEEE=IE M= TR
== EEEEIE
’wzwf# ———7‘
7 18"
Z
18"¢x24"H DOUBLE _—5| o~ [wPPLE///rLZA =
WALLED HDPE PIPE % CAP =]
SECTION N
2" BALL VALVE I.ﬂii:::}
6” MIN. COMPACTED
90 J 9095052895058 %°9° o8| Rasessed \98 GRAVEL BEDDING
%E 008 A 00 W P P 00 @ 0062/
Q% o 08‘3

&

O
(o]
Q
&
Q,
S 55055

B 02929829 o€ 58 58 0992 o0
SEE CA—-5 OR CA-6 SEE NOTE 1
FOR ANCHOR DETAIL L

THRUST BLOCK

DRILLED AND TAPPED M.J. PLUG

NOTE:
FOR USE AT TERMINAL END OF MAIN

BLOWOFF ASSEMBLY, TYPE |

N.T.S.

NOTES:

1. IF DISTANCE FROM 2" TAP AT END OF
MAIN TO BLOWOFF EXCEEDS 12%, 2” NIPPLE
MUST BE BRASS.

2. IF WATER MAIN IS 2” IN ACCORDANCE WITH
DETAIL CA—7, ALL BLOWOFF PIPING MUST

REV. 1/07

BE 1”7 COPPER TUBING WITH 1" BALL VALVE.

AMHERST COUNTY
SERVICE AUTHORITY
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FRAME AND COVER

EQUAL TO FORD ACA

FINISHED
GRADE
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l\_f\igl'\

do%00
Ooooog Q0 %00,

SEE NOTE 1

00%

R W 00 W P P

3'—0" MIN.
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WATER MAIN

NOTE:

6” & LARGER WATER MAIN = 2" BLOWOFF

MID—LINE BLOWOFF ASSEMBLY

REV. 12 /06

AMHERST COUNTY
SERVICE AUTHORITY

\ THRUST BLOCK

MUELLER 2" CORPORATION STOP CAT. NO.
H9968 OR EQUIV. W/SADDLE

TYPE I
N.T.S.

NOTE:

COPPER.

TR §*§ —IL— NI TR
\tfl:‘ — :l ‘M:HE; —l 1=
== ) I
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WALLED HDPE PIPE — =
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& CAP N
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6” MIN. COMPACTED
BEDDING

1. 2" WATER LINE FROM MAIN TO
THRUST BLOCK BELOW BLOWOFF
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THRUST BLOCK
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WATTS SERIES 909 HEATED ENCLOSURE ON CONCRETE SLAB,

REDUCED PRESSURE ZONE (RPZ) SIZED TO FIT RPZ. (EQUAL TO WATTSBOX®
BACKFLOW PREVENTER OR oF HOT BOX®)

APPROVED EQUAL (SIZED FOR THIS ENCLOSURE MAY NOT BE ELIMINATED
SPECIFIC APPLICATION) | ESS 'STABLISHES L

Z AND S LER S

ELECTRONIC CAPPED PVC
SPRINKLER VALVE EXTENSION FOR
CONTROLS ANNUAL COMPRESSED
INSTALLED PER AIR WINTERIZATION
MANUFACTURER BLOW OUT IN 12"
VALVE BOX (LOCATE
AS CLOSE TO METER
BOX AS POSSIBLE)
PER PLAN
N
FINAL GRADE
=k
o Sy
| \ NS
PIPE TO
SPRINKLERS oCh 40 PYve 9

PVC BALL VALVE 4/ ,\<>

AMHERST COUNTY WATER
METER SETIING EXCLUSIVELY
FOR LANDSCAPE SPRINKLING
SYSTEM

COUNTY —
WATER
SUPPLY

NOTE: OWNER WILL BE RESPONSIBLE FOR LINE

MAINTENANCE AND OPERATIONS OF SPRINKLER

SYSTEM AND ALL EQUIPMENT ON OWNER SIDE OF

METER SETTING; INCLUDING ANNUAL TESTING OF

RPZ AND PROTECTION OF RPZ FROM FREEZING.

BACK FLOW PREVENTER

REV — 07/13/07

REDUCED PRESSURE ZONE
AMHERST COUNTY FOR LANDSCAPE IRRIGATION

SERVICE AUTHORITY N.T.S.
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REV. 11/08

EOCANANY

FOR ALL BENDS

WIDEN TRENCH
| -—— TO ACCOMMODATE
ANCHOR IF_REQ'D.

SECTION FOR BEND
AND TEE ANCHORS

TWO LAYERS OF

[z 15LB. BUILDERS
A FELT BETWEEN

,\ng' PLUG & CONC.
AN S‘ v
PLUG /\ o
§ TEE L
;\\;;\\7; B - ——
X
£
X 7

FOR TEE AND PLUG FITTINGS

WIDEN TRENCH

TO ACCOMMODATE l
ANCHOR IF REQ'D, —{L
TWO LAYERS OF 20.6M) MIN.

15LB. BUILDERS 45~
FELT BETWEEN

|
PLUG & CONC. (75mm)
{ Pwe oy,
KRR 75mm)

X

4

IN.
T |

SECTION FOR
PLUG ANCHORS

TYPE "F” ANCHOR BLOCK FOR 250 PSI WORKING PRESSURE

TYPE PIPE DIMENSIONS (FT) |VOL. CONC{| PIPE DIMENSIONS (M) VOL. CONC.
FITTING SIZE, INCH L H T CU. YARDS|| SIZE, mm L H T CU. METERS
90° 4 2.50 2.50 3.00 0.23 100 0.75 0.75 0.90 0.17
45° 4 1.50 2.00 2.50 0.09 100 0.45 0.60 Q.75 0.07
22.5° 4 1.50 2.00 2.50 0.09 100 0.45 0.60 0.70 0.06
11.25 4 1.50 2.00 2.50 0.09 100 0.45 0.60 0.70 0.06
TEE 4 2.00 2.00 2.50 0.12 100 0.60 0.65 0.70 0.09
PLUG 4 2.00 2.00 2.33 0.11 100 0.60 0.65 0.70 0.09
90° 6 3.50 3.00 3.00 0.45 150 1.10 0.90 0.90 0.30
45° 6 2.50 2.50 2.50 0.19 150 0.75 0.75 0.80 0.15
22.5 6 1.50 2.00 2.50 0.09 150 0.45 0.60 0.75 0.07
11.25° 6 1.50 2.00 2.50 0.09 150 0.45 0.60 0.75 0.07
TEE 6 3.00 2.75 2.50 0.26 150 0.90 0.85 0.75 0.19
PLUG 6 3.00 2.75 2.50 0.26 150 0.90 0.85 0.75 0.19
90° 8 4.75 3.75 3.25 0.72 200 1.45 1.15 1.00 0.56
45° 8 3.75 3.25 2.75 0.42 200 1.10 1.00 0.85 0.31
22.5° 8 2.50 2.50 2.75 0.21 200 0.75 0.75 0.80 0.15
11.25° 8 2.00 2.25 2.75 0.15 200 0.55 0.65 0.80 0.10
TEE 8 4.25 3.50 2.75 0.50 200 1.25 1.05 0.80 0.35
PLUG 8 4.25 3.50 2.75 0.50 200 1.25 1.05 0.80 0.35
90° 10 4.75 3.74 3.21 0.71 250 4.75 3.74 3.21 0.71
45° 10 3.66 3.16 2.77 0.42 250 3.66 3.16 2.77 0.42
22.5° 10 2.40 2.4 2.69 0.19 250 2.40 2.4 2.69 0.19
11.25° 10 1.80 2.16 2.67 0.13 250 1.80 2.16 2.67 0.13
TEE 10 4.16 3.4 2.66 0.49 250 4.16 3.4 2.66 0.49
PLUG 10 4.16 3.4 2.66 0.49 250 4.16 3.4 2.66 0.49
90" 12 4.75 3.74 3.21 0.71 300 4.75 3.74 3.21 0.7
45° 12 3.66 3.16 2.77 0.42 300 3.66 3.16 2.77 0.42
22.5° 12 2.40 2.4 2.69 0.19 300 2.40 2.4 2.69 0.19
11.25° 12 1.80 2.16 2.67 0.13 300 1.80 2.16 2.67 0.13
TEE 12 4.16 3.4 2.66 0.49 300 4.16 3.4 2.66 0.49
PLUG 12 4.16 3.4 2.66 0.49 300 4.16 3.4 2.66 0.49

CONCRETE ANCHORS

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.
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1/2” X 2 1/2” STAINLESS STEEL STRAP

RO T
- ] .
w ooy !
8 SASS
> /|
Y o] o — v
< L L
< TRENCH WIDTH
oA D b - 30" MINIMUM
\7\\\//\\2/ v ,
4/\/\/\/_\/\\/\/\
NOTES:
1. FITTING FLANGE BOLTS SHALL BLAN
REMAIN FREE OF CONCRETE FLAN

REDUCE "b” DIMENSION IN SOLID ROCK

2. DO NOT BACKFILL UNTIL CONCRETE AS APPROVED BY ENGINEER.
HAS SET FOR A MINIMUM OF 4 HOURS

EXPOSED ANCHORS, STRAPS, AND DEPTH OF

NUTS SHALL BE PAINTED WITH

BITUMASTIC PAINT b* COVER AS
SPECIFIED

‘O/

o

N

%
%

2b

ANCHOR BOLT SIZE

b dia. | a c PROFILE
0 to 1-0" 5/87[8" |3 3/4" | , o
% — m m m USE 'b° VALUES AS SHOWN ON PLAN
"=1" to 26" |5/8"[12"[3 3/4

2-7" to 3-0"[3/4"[12"[4 1/2"
31" to 3'-5"|7/8"[12"|5 1/4” | CONCRETE ANCHOR—CREST ANCHORS
N.T.S.

04/15/03

AMHERST COUNTY
SERVICE AUTHORITY
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ANCHORS SHALL BE SPACED

AS SHOWN ON PLAN

L ///——15# FELT

24"

1/8” x 2" STAINLESS Y
STEEL STRAP

CONCRETE ANCHOR
(MAY BE PRECAST)
CLASS A3 OR Cf

1/8" x 2" STAINLESS
STEEL STRAP

15# FELT

TRENCH BOTTOM

1/2” STAINLESS STEEL , > /\>\~
ANCHOR BOLTS EMBEDDED —| Sk
8" IN CONCRETE y = UNDISTURBED SOIL
Y NN
SN ON FACE AND BOTTOM
NN OF ANCHOR
- 8" —
ELEVATION
CONCRETE ANCHOR FOR WATER & FORCE MAINS
N.T.S.

09/30/99

AMHERST COUNTY
SERVICE AUTHORITY

CA-3




09/30/99

ANCHORS SHALL BE SPACED
AS SHOWN ON PLAN

l ///——15# FELT

24"

1/8" x 2" STAINLESS Y
STEEL STRAP

CONCRETE ANCHOR
(MAY BE PRECAST)
CLASS A3 OR Cf

1/8" x 2" STAINLESS
STEEL STRAP

15# FELT

TRENCH BOTTOM

1/2” STAINLESS STEEL ’ SN
ANCHOR BOLTS EMBEDDED —| %
8" IN CONCRETE Y y \Xe=——UNDISTURBED SOIL
—==k~  ON FACE AND BOTTOM
N R\ OF ANCHOR
— 8” —
ELEVATION
CONCRETE ANCHOR—-GRAVITY SANITARY SEWER ANCHOR
WHERE GRADES EXCEED 16%
N.T.S.

AMHERST COUNTY

SERVICE AUTHORITY

CA—-4




CONCRETE BULKHEAD (SEE TABLE)

TRENCH N MJ CAP
A D> 0
\ R G //;\\i//;\: °
L __://' // &
1N ! T PIPE
¢ | @ ]I _fpa
e T < -l
PVC OR DIP 2 3/4” DIA THREADED RODS
WATER MAIN (SEE TABLE)
‘ L1 SOUND UNDISTURBED
SoIL
Lo BLOWOFF CHAMBER
(SEE DETAIL
BO—1)
PLAN VIEW TRENCH
FINISHED GRADE
L i i W T T T e o= =i
CONCRETE BULKHEAD @E
e T
(SEE DETAIL| * . , = L2 MJ CAP i Shurerrs ] bk
TB-3) ey . : |4
. =i !a,..-xassaa.qs-sn-s-,«
K v XK
6"] AR R \\ .
L1 3/4” DIA THREADED RODS

SECTION VIEW

RETAINER GLAND FOR PVC PIPE SHALL BE SERIES 2000 PV, AND

FOR DIP SERIES 1100, BY EBAA IRON SALES,
APPROVED EQUAL

INC. "MEGA—LUG” OR

PIPE DIAMETER|B min] L1 min| NUMBER | L2 min
. . . OF RODS .
(in) (in) | (n) |pgr ReTAINER| (M)
4-8 12 18 2 27
10-12 27 | 33 2 50
14-16 44 | 50 4 75

NOTE: FOR USE WITH TEST OR

WATERLINE BULKHEAD PERMANENT

WORKING PRESSURES 200 PSI OR LESS.

REV. 1/07

END—OF—LINE BLOWOFF ANCHOR DETAIL

AMHERST COUNTY NTS.

SERVICE AUTHORITY

CA—5




CONCRETE BULKHEAD (SEE TABLE)

TRENCH ANy 75 VALVE MJ CAP
L ot
. D'II A + _: /:__: __;/ / ‘ 6"
' ' (g , — PIPE
P I ) 1T mm J 6”
L i
SngEgRM%Fr; e TR 3/4”" DIA THREADED RODS
(SEE TABLE)
L1
‘ SOUND UNDISTURBED
‘ L2 BLOWOFF CHAMBER
(SEE DETAIL
BO-1)
PLAN VIEW TRENCH
e FINISHED GRADE A L
T D s
12" i CONCRETE L,;ﬁ] L
1
/7] BULKHEAD 0 VALVE ol
(SEE DETAIL| *, - »| L2 a .
TB-3) B A MJ CAP = Jd
. ] 01, mim Foon e st 58 25050 430 '
\ \ 1 ] I
?__ | gl =
K o e RS N .
6] QR RN ss ==}
- K \
| | 3/4” DIA THREADED RODS
SECTION VIEW
NOTES:

1. RETAINER GLAND FOR PVC PIPE SHALL BE SERIES 2000 PV, AND FOR DIP
SERIES 1100, BY EBAA IRON SALES, INC. "MEGA—-LUG” OR APPROVED EQUAL.
2. GATE VALVES, 2" THRU 12" — MUELLER A—2360 RESILIENT WEDGE GATE

VALVES.
3. GATE VALVES, 14” AND LARGER — MUELLER A—2361 RESILIENT WEDGE GATE
VALVES.
PIPE DIAMETER|B min| L1 min NUMBER L2 min
) X X OF RODS )

(in) (in) (in) | per RETANER| (M)

4-8 12 18 2 27

10—12 27 33 2 50

14—16 44 50 4 75

NOTE: FOR USE WITH TEST OR WORKING PRESSURES 200 PSI OR LESS.

REV. 10/08

AMHERST COUNTY

WATERLINE BULKHEAD ANCHOR WITH

SERVICE AUTHORITY

TEMPORARY BLOWOFF DETAIL

N.T.S.

CA—-6




REV. 10/08

CONCRETE BULKHEAD (SEE TABLE)

7
TRENGH PO YNN: VALVE
L R /
: D'-,ll : +HH /:__: 6”
0 e 3
PVC OR DIP ' N ;//i\\///z “DRILLED AND TAPPED M.J. PLUG
e LN
WATER MAIN r 3/4" DIA THREADED RODS
(SEE TABLE)
L1
| SOUND SUol\llEISTURBED NOTES:
1. GATE VALVES, 2” THRU 12" —
L2 MUELLER A—2360 RESILIENT
‘ ! WEDGE GATE VALVES.
2. GATE VALVES, 14” AND LARGER
PLAN VIEW — MUELLER A—2361 RESILIENT
- WEDGE GATE VALVES.
- FINISHED GRADE |
%@%;% | %gi%ﬁ%% !%E%E%E%E%E%E%@%@ ‘%@%@%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%@%@%z‘ | \T\ EIEIEEEEE :E\ | \jgﬁja T
127 CONCRETE MJ VALVE
—/ BULKHEAD 2” FORD PACK JOINT
(SEE DETAIL| *, - @ L2 COUPLING C84-77
TB—3) R s G 250 PSI DR 17
= St / "YELOMINE” PVC
| |
o — =
. : < HE= SEE NOTE 1
K . Y NS
6" RA b RR

\3/4" DIA

M.J. PLUG DRILL AND TAP
THREADED RODS

SECTION VIEW

RETAINER GLAND FOR PVC PIPE SHAL
FOR DIP SERIES 1100, BY EBAA IRON
APPROVED EQUAL

L BE SERIES 2000 PV, AND
SALES, INC. "MEGA—-LUG” OR

NOTE:
1. 2" WATER MAINS ARE

PIPE DIAMETER| B min| LT min NUMBER L2 min| ONLY ALLOWED IN
- - - OF RODS - SELECTIVE LOCATIONS
(in) (n) | ()| per RETAINER| (M) | XPPROVED BY ACSA. NO
MORE THAN 300 LF OF 2"
4-8 12 18 2 27 WATER LINE MAY BE
10—12 27 33 2 50 ALLOWED NEAR A
CUL—DE—SAC, SERVING A
14-16 44 50 4 75 MAXIMUM OF 6 DWELLINGS.

NOTE: FOR USE WITH TEST OR WORKING PRESSURES 200 PSI OR LESS.

AMHERST COUNTY
SERVICE AUTHORITY

WATER LINE BULKHEAD ANCHOR FOR

2" WATER MAINN 1I_-:g(TENSION DETAIL

CA—-7




09/30/99

oo o TRENCH WIDTH = 2.0° DEPTH OF COVER = 307 - o

SIZE PRESSURE

6=45° 50 100 150 200 250 300

47 0.56 0.86 1.09 1.27 1.43 1.58

6” AS SHOWN 6” 0.91 1.34 1.67 1.94 2.17 2.38

8” 1.24 1.81 2.24 2.59 2.91 3.19

10”7 1.57 2.27 2.81 3.25 3.64 4,00

127 1.90 2.74 3.37 3.91 4,38 4,80

4" 0.30 0.54 0.70 0.83 0.94 1.04

8=22.5° 6” 0.56 0.88 1.10 1.29 1.45 1.60

8” 0.80 1.20 1.49 1.74 1.96 2.15

10”7 1.02 1.51 1.88 2.19 2.46 2.69

127 1.24 1.83 2.27 2.63 2.96 3.25

4” - 0.30 0.43 0.54 0.61 0.69

6=11.25° 6” 0.30 0.56 0.72 0.86 0.98 1.08

8” 0.48 0.79 1.00 1.18 1.33 1.47

10” 0.64 1.01 1.27 1.49 1.68 1.85

127 0.79 1.22 54 1.80 2.03 2.23

0 TRENCH WIDTH = 3.0° DEPTH OF COVER = 42" " =

SIZE PRESSURE

6=45" 50 100 150 200 250 300

47 0.36 0.65 0.85 1.01 1.15 1.27

6" AS SHOWN 6” 0.70 1.07 1.35 1.58 1.78 1.95

8” 0.99 1.47 1.83 213 2.39 2.63

10" 1.27 1.86 2.31 2.68 3.01 3.30

12" 1.55 25 2.7 3.23 3.6 3.97

4” 0.02 0.37 0.52 0.64 .74 0.82

0=22.5° 6” 0.39 0.68 0.88 1.04 1.18 1.30

8” 0.61 0.96 1.21 1.42 1.60 1.76

10" 0.81 1.23 1.54 1.80 2.02 2.22

12" 1.00 1.49 1.86 217 2.44 2.68

4" — 0.05 0.26 0.36 0.44 0.51

6=11.25° 6” 0.07 0.39 0.55 0.67 0.77 0.86

8” 0.32 0.60 0.79 0.94 1.08 1.19

10" 0.47 0.81 1.02 1.21 1.37 1.51

12" 0.61 0.98 1.25 1.47 1.66 1.83

VALUES OF B (IN FEET) FOR VERTICAL PIPE ANCHORS

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

CA—B




REV. 1,07

STREAM OR DITCH

N7 TS
R ~
24” MIN.
A
‘\ QA ’ LN o 4 ‘\ Q
Soal T g S e i
< , ~ / _‘\ . -~ ’
PIPE AS SHOWN
ON PLAN
3 - . 2 3 -
\V\ /<// /‘ \p\ ’A \\V\ //4//\-, //‘\ \ﬁ\\ /A \v\ /<// /‘ \p
L A
L
LENGTH AS INDICATED ON PLAN
PROFILE
FOR CONCRETE ARCH
WHERE CALLED FOR ON ——— CONCRETE

PLANS, ELIMINATE
CONCRETE BELOW PIPE,
EXTEND TO TRENCH
WALL AND SET L=18".

PER SPECIFICATIONS

™= PiPE BELL

SECTION _A—A

CONCRETE ENCASEMENT

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

CE—-1




04/15/03

\% < > > > 4 > > D\%
4 4 4 4 4 4 4 4

STORM SEWER

CROSSING OVEF\

SANITARY
BK;Qségzgf 0.D.+8” MIN.
//>/
§§> -~ 1/40D. —
10”15 §S>/ \§>
. > q > > x \\/
X CLASS A3 N
1/4 D, 4" MIN.” ‘. CoNcret O NS
'\\ > > > 4 . //
N e V) sssoN
Vieeidere g eereerhy
Ve
NiesiceslcleRiceRlc e oNelN
KROO20090020R009KK

0.D.=0OUTSIDE DIAMETER

OF EXISTING PIPE

CONCRETE ENCASEMENT—

COMPACTED 6" LIFTS
TO STORM SEWER

EXISTING SANITARY
SEWER

EXTEND COMPACTED
GRANULAR MATERIAL
TO CENTERLINE.
(VDOT #10 STONE)

STORM SEWER CROSSING SANITARY SEWER

N.T.S.

AMHERST COUNTY
SERVICE AUTHORITY

CE—-2




NOTE:

ANY CLEANOUT NOT IN A PUBLIC ROAD RIGHT OF WAY WILL HAVE PLACED IN ITS
IMMEDIATE VICINITY A METAL FENCE POST TO FACILITATE LOCATION. FENCE POST
SHALL BE 8 LONG, WITH TOP 2’ PAINTED FLOURESCENT ORANGE, AND AT LEAST
18" IN GROUND.

SEE SERVICE TAP,
/SEE DETAIL CO-2

PLAN

LAMPSTAND FRAME
& COVER EQUAL

CLEANOUT ADAPTER

TO NEENAH »
1976 ? MIN. & THREADED PLUG
Y =
GRADE SURFACE™ RS
FLUSH WITH SET HEIGHT AS

CLEANOUT BOX LID

REDUCER

ELEVATION

-~ REQUIRED
6” RISER

45° BEND

COMPACTED VDOT NO.
10 STONE OR SAND TO
SUPPORT RISER

6” SPOOL PIECE

TERMINAL LAMPSTAND

REV. 03/10

SANITARY CLEANOUT TYPE |

TERMINAL LINE CLEANOUT

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

CO—1




NOTE:

1. ANY CLEANOUT NOT IN A PUBLIC ROAD RIGHT OF WAY WILL HAVE PLACED IN ITS
IMMEDIATE VICINITY A METAL FENCE POST TO FACILITATE LOCATION. FENCE POST
SHALL BE 8 LONG, WITH TOP 2" PAINTED FLUORESCENT ORANGE, AND AT LEAST
18" IN. GROUND.

2. #10 (AWG) TRACER WIRE SHALL BE ADJACENT TO THE LATERAL PIPE, WITH A 24" LONG,
5/8" GALVANIZED GROUND ROD, WITH BRASS GROUND CLAMP, 6” FROM THE SEWER
MAIN AND ALSO IN THE CLEANOUT BOX. TRACER WIRE MUST BE PLACED ALONG THE
FULL SEWER LATERAL LENGTH. IF LATERAL IS NOT INSTALLED AT TIME OF SERVICE TAP
AND CLEANOUT PLACEMENT, TRACER WIRE IS TO BE EXTENDED 12" BEYOND TEMPORARY
CAP ON LATERAL. SUBSEQUENT LATERAL EXTENSION MUST INCLUDE ADJACENT
EXTENSION OF TRACER WIRE TO STRUCTURE.

4" x MAIN TEE

/—4" LATERAL

e Gr——3

=)
45° BEND PLAN LAMPSTACK FRAME
(PIPING ONLY) & COVER EQUAL
TO NEENAH
R—1976
|

Sa—

=z
S
. CLEANOUT ADAPTER
= " & THREADED PLUG
9
g =7
GROUND ROD e igill -
GRADE SURFACE AND CLAMP SET HEIGHT AS
AWAY FROM CLEANOUT J:r/ REQUIRED
#10 TRACER WIRE /C_O:;IE’BAC$ESDVDOT NO. 10
SEE NOTE #2 :
( #2) 595965 STONE OR SAND
GROUND ROD L L TO SUPPORT RISER
AND CLAMP . g g%/ #10 TRACER WIRE
\ e S ~— (SEE NOTE #2)
A -85 -—1 |7 -8 DIRECTION
AR TS \ OF FLOW
/ 24" 4" LATERAL
4" WYE

45" MIN.§ UNLESS ELEVATION
OTHERWISE

APPROVED (TYP.)
SEWER MAIN W/
4” x MAIN TEE

REV. 09/10

SANITARY CLEANOUT TYPE 2
AMHERST COUNTY

SERVICE AUTHORITY (MTH PRIVATE SEWER LATERAL TRACER WIRE)

N.T.S.

CO-2




EDGE OF EASEMENT
OR RIGHT-OF-WAY

CLEANOUT ADAPTER &
THREADED PLUG

2" MIN. CLEARANCE

CLASS A3
CONC. PAD

L] A_J\‘_NEENAH R 1792—-BL OR EQUAL

L }E%S

/8" ANCHOR BOLTS IF COVER

IS IN ROAD SHOULDER

6" v

5 < o FLASHING
LI Saviee hoQrelne!
00%
. > 03¢
24” SQUARE @ [%%Of COMPACTED
° M2~ VDOT #26 STONE

TO INVERT OF CLEANOUT

15# BUILDERS FELT

CLEANOUT COVER —

L

TRAFFIC BEARING

N.T.S.

FOR USE WITH ALL CLEANOUTS IN PAVEMENT,
ROAD SHOULDERS, OR TRAFFIC AREAS

09/30/99

AMHERST COUNTY
SERVICE AUTHORITY

CO—-T




09/30/99

NOTES

1. SINGLE—-PIECE COLLAR SHOWN;
2—PIECE COLLAR USED FOR CARRIER
PIPES 18" OR LARGER.

2. DIMENSION AS NECESSARY TO PROVIDE
MINIMUM CLEARANCE NEEDED TO SLIDE
PIPE THROUGH CASING.

3. THIS STANDARD APPLICABLE FOR 4"
DIA. AND LARGER PIPE INSTALLED
UNDER PRIMARY AND SECONDARY
HIGHWAYS. FOR LINES SMALLER THAN
4”, USE DUCTILE IRON PIPE FOR
CASING AND MODIFY INSTALLATION
ACCORDINGLY.

4. CORRUGATED METAL PIPE SHALL NOT
BE USED AS CASING.

D.l. SEWER OR WATER PIPE WITH

SEE NOTE 2

STEEL COLLAR
SUPPORT (SEE
NOTE 1)

SECTION A—A

PAD PIPE AT BULKHEAD
WITH TWO LAYERS OF 15 LB.
BUILDERS FELT

r*—-A

LOCK JOINTS OR LOCK GASKETS7
BRICK & MORTAR ]

\ e
\\\(\\g\o(%ggoﬁ ______ L
Ooé)o

/
/ 2" PVC DRAIN
(LOWER END ONLY)

LA

SEALED CASING INSTALLATION SPIDE

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

CS—1

EC*CA*S‘ 941006.1236 | BMK




REV: 02/16

R/W AS NOTED ON PLANS

[51]
z
—
| 5
| =
o
&
4 MIN.
N 23
| £3
q 5
78

AS REQUIRED

R/W AS NOTED ON PLANS

WATER OR SEWER MAIN

PREFERRED BEHIND DITCH LINE R/W

PRIMARY MIN. — 5’ FROM PAVEMENT
SECONDARY MIN. — 3 FROM PAVEMENT

©
ROAD
SHOULDER

PAVEMENT

PARALLEL INSTALLATION

PREFERRED BEHIND DITCH LINE
PRIMARY MIN. — 5’ FROM PAVEMENT
SECONDARY MIN. — 3 FROM PAVEMENT

EXTEND CASING
PRIMARY — 5’ MIN.
SECONDARY — 3’ MIN.

¢

CONCRETE 7/ ;
ANCHOR 2 MIN.

(AS REQUIRED)

NOTES

\ STEEL CASING
WATER OR SEWER MAIN

CROSSING INSTALLATION

3’ MIN.
IF EXTENDED

1. PLACE VALVES AS NOTED ON PLAN.
2. VERIFY LOCAL REQUIREMENTS WITH VDOT RESIDENCY.

3. NOT TO SCALE.

TYPI

T I Tl

WITHIN V.D.O.T. RIGHT—OF—WAY

AMHERST COUNTY
SERVICE AUTHORITY




04/15/03

3—1"¢ HOLES
@ 120°

PLAN

—F”T< 26—1/4”
26” -
—l=1/8"

| 2 | 7 —1/2"
v
# gl g
—3" 28 - s e
SECTION A—-A

MANHOLE FRAME AND COVER SHALL CAST IRON
EQUAL TO CAPITOL FOUNDRY ITEM: MH—-3000

APPROXIMATE WEIGHT
CAST IRON FRAME: 190+£LBS
COVER: 145xLBS

AMHERST COUNTY
SERVICE AUTHORITY

SEWER PROJECT STANDARD

MANHOLE FRAME & COVER

N.T.S.

FC—1




04/15/03

LIFTING DEVICE

5/8"%
STAINLESS
STEEL ROD

SECTION

EQUAL TO CAPITOL
FOUNDRY ITEM NO.:

MH—-3000—-WT/C
TYP. AVERAGE WEIGHT

FRAME 190£LBS
COVER 160xLBS

WATERTIGHT . » _
DETAIL FRAME & COVER 28 1/4

MACHINED AT -6 1/ )
10 DEGREE BEVEL

RUBBER RING
GASKET

—

<71 /4,:

GASKET
DETAIL
WATERTIGHT
amerst county | MANHOLE FRAME & COVER
SERVICE AUTHORITY SEWER PROJECT
N.T.S. FC—»




REV. 02/08

PLAN W/COVER REMOVED

INSERT

= b

/
VALVEJ

SECTION A—A

HDPE MANHOLE INFLOW RESTRICTION INSERT W/VALVE
EQUAL TO THAT MANUFACTURED BY PARSON
ENVIRONMENTAL PRODUCTS, INC. (800—-356—9023) OR
NO FLOW IN FLOW CO. (800—950—-8268)

INSTALL PER MANUFACTURERS INSTRUCTIONS
APPLICABLE FOR STREAM SIDE OR WETLAND
APPLICATIONS ONLY.

INFLOW PREVENTION INSERT

FOR STANDARD MANHOLE

FRAME & COVER (FC—1)

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

FC=3




10" OR AS

APPROVED |

w .
ZCONCRETE
ANCHOR

SEE STD
DETAIL CA-1

APPLY
ADDITIONAL
YELLOW PAINT
COAT AFTER
INSTALLATION

TO MEET FIELD CONDITIONS §

]

INDEPENDENT
CLAMPING
REQUIRED o,
- MUELLER A—2360 RESILIENT
MUELLER A—423 WEDGE GATE VALVE

SUPER CENTURION

FIRE HYDRANT

4 1/2” PUMPER
QUTLET FACING
ROAD

NOTE:

AND CLAMPS.

ON VDOT R/W, RECESS

CONCRETE PAD
[(4'x4'x4”) ON

4" COMPACTED |\
NO. 21A STONE\\

o -

CONCRETE
ANCHOR

SEE STD
DETAIL CA—1

APPROVED LOCK JOINT SYSTEMS
MAY BE USED IN LIEU OF RODS

- o

5w ?Q
O Py o &7

0.5 YD. CLEAN STONE
VDOT NO. 68 FOR DRAINAGE

REV. 05/10

AMHERST COUNTY
. { SERVICE AUTHORITY

CONCRETE
ANCHOR

&THAF | VALVE BOX TOP 4" MIN;
T OTHERWISE SET AT
. EXISTING OR PROPOSED
@ FINISHED GRADE F DURING
. CONCRETE COLLAR CONSTRUCTION THE
N T e D DETAL CEVEL IS NOTED To
E——————JLINE ON VB2
RISER i B BE ABOVE THE DRAIN
| e e Wy . S QUTLETS OF THE
CAs q e P e e e s [ 7 PROPOSED FIRE
S e ies Epoehy HYDRANT, THE
e A PROJEET ENGINEER
o W tel TELESCORING WILL NOTIFIED
: nE2 & Viwg Box  IMMEDIATELY SO THAT
G652 O SEE STD THE FIRE HYDRANT
CFE= O DETAIL vB—1 CAN BE RELOCATED
Loz - TO A SUITABLE
%Eag < INSTALL GATE  LOCATION OR BE
Sho = VALVE ouTsiDE DELETED.
£ o = OF PAVEMENT WATER
< @ ok IF POSSIBLE. MAIN
o < ¢
i I
1

— USE TIE RODS (3/4”) FOR ANCHORAGE
(GALVANIZED OR RUSTPROOF TREATED)

SECTION

FIRE HYDRANT SETTING

N.T.S

FH-1




A READ IN CU. FT.
- 17" 70 36 1/4"+
E FROM _COUNTY
WATER NAN serrerd? TEE @ -
1 - c
H Z . (%PG)ATE VALVES  spOOL PIECE
FOR 3/4"2" LINE_WET- RESTRAINEQ S "z 3n TE
TAP AN LINE W M.J. ; 333" TEE
CORPORATION ST 3 4x3 REDUCHR 3
(SEE TABLE) a n n e g 1
- \ = - =01 I
INSTALL 4" BRANCH TEE \.’;AL%TEW L " 3 0S.&Y. [EEL LaCIVA S .
GATE VALVE VAYLT, B; .4
Rl e Lo
< =ovrass >V 7 I ||

FOR 2" OR SMALLER |

DOMESTIC WATER LINES,

BYPASS VAULT AND

INSTALL IN METER BOX

(SEE M—2 DETAIL)

(SEE VAULT SCHEDULE A)

36" MIN. ———=

"D" DETECTOR CHECK VALVE &
METER TO

BY—PASS METER.

E 1
1/4%12%

12" MIN

ACSA | DEVELOPER

CAST IRON FLANGED
ADAPTER (DRESSER #127)

|1 A

{3" CHECK VALVE

—

//
H | > ->

“c* PE. X P.E/

|

NOTES:

1 FIRE LINE MUST BE PROTECTED BY A REDUCED
PRESSURE BACKFLOW PREVENTER (RPZ) LOCATED IN
AN EXTERIOR HEATED ENCLOSURE ("HOT BOX") OR
WTHIN THE BUILDING SERVED.

2 RPZ MUST BE TESTED ANNUALLY BY AN INDIVIDUAL
CERTIFIED BY STATE TO PERFORM THIS WORK.
COPIES OF TEST RESULTS MUST BE PROVIDED TO
ACSA ANNUALLY.

RPZ MUST BE SHOMN ON SITE PLANS SUBMITTED
FOR ACSA REVIEW.

4 CONTRACTOR TO COORDINATE INSTALLATION WMITH

BUILDING INSPECTOR.

\|_=> 3’ DOMESTIC LINE

3

L
3" SENSUS TURBO-METER —/,

SUPPORT ON 8" CONCRETE Z

BLOCK COLUMNS

SLOPE TO SUMP

1/4%12"

8

MANHOLE
I ; I STEPS

I

7 osavI] a- a4 {
ZCATE VALVE

=

kN

o~

]

8" X 8" X 16" CONC. BLOCK VAULT

T

' f

12", f=—

GROUT (TYP)

CLOTH. (SEE NOTE 13)

N -

DOMESTIC LINE CORPORATE

STOP & METER SETTER MODELS
FORD MEODEL # MUELLEE! MODEL #  FORD MFODEL #
F-600-3/4 H-15000-3/4" VHH71-9
F-600-1" H-15000-1" VHH74-10
FB-400-2" H-9968-2" VFHH77-
128x21 1/2

2" DIA. STEEL VENT W/ 1/8" BRASS

MESH SCREEN OVER EACH END OF
PIPE. PIPE TO BE PAINTED WTH 2

COATS OF BLACK ENAMEL PAINT-\

36" X 36" ALUMINUM ACCESS DOOR BILCO
TYPE “J—4AL"

AL" OR APPROVED EQUAL

4" PVC QRAIN LIJE

\,FILL SPACE BETWEEN PIPE &

WALL W/ NON—SHRINKING

|- 18"x18"x18"DEEP CONCRETE SUMP. SUMP TO HAVE
EFFLUENT PUMP OR PVC DRAIN TO GRADE. DRAIN
LINE SHALL BE SCREENED W/ 1/4" BRASS WIRE

NOTE: OWNER OR OWNERS' REPRESENTATIVE IS
RESPONSIBLE FOR CONSTRUCTION OF VAULT.
ACSA WILL INSTALL ALL PIPIN
POINT OF DEMARCATI

TOP OF VAULT AFTER ALL PIPING INSIDE THE

UP TO

G TH
ION. OWNER WILL INSTALL

VAULT HAS BEEN INSTALLED. (SEE NOTE 14)

VENT LOCATED OPPOSITE

REV. 12/12

#6 BARS © 6"
R WAy CORNER OF VAULT
. S Ve v N 49
W) . ~ SR
BT < 2 v0. , < 2 ) K] g |
ANV i, 2.4
IO
\//\\//\\\//\
’\/// L 4" |4—
N
N
8°x8"x16" CONCRETE —
BLOCK W/ #4 BAR SET
16" OC VERTICALLY. FILL
ALL BLOCK W/ CONCRETE
o
i
~
- "D* L
DETECTOR
- CHECK VALVE 1
SPACE BETWEEN PIPE & WALL
12°x12" SQUARE TO BE FILLED WITH
CONC. BLOCK NON-SHRINKING GROUT (TYP)
—~a—}-SUPPORT COLUMN-}—=—
(TYP)
0 2 ~ 4 I 4
3- BSHIIS? ARSI, NN —Cog =T,
6x6-W4,0xW4.0- WWF d N
.- pd a -
1/2" BITUMINOUS - T } e
EXPANSION JOINT 3" CONCRETE SLAB SET ON 3" - :
MATERIAL ALL SIDE OF .
AR STONE AGGREGATE fe— 20" —] T

AMHERST COUNTY
SERVICE AUTHORITY

VAULT SCHEDULE A — W, C SERVICE
(2° & SVALLER) OUTSIDE OF VAULT LEAK
[DETECTOR CHECK DETECTOR CHECK | DETECTION
VALVE SIZE VAULT DINENSIONS (inside) PIPE SIZE MODEL # BYPASS
A B8 c D METER SIZE
z o0 5-8 > | WeRsEY oor 5
k3 &-0" 74" > HERSEY EDC IV+* /8
- o - - HERSEY EDC IV** -
4 6-0 80 « s | 5/8
6 7-0" 8-0" 6 FEBCO SERIES Boosss | 1"
" - - HERSEY EDC IV** "
8 7-8 §-0 8 FEBCO SERIES 800w+ | !
HERSEY EDC IV**
10" g8 g8 10" FEBCO SERIES goower | 17
*UNIT TO BE FLANGE_TO FLANGE TYPE AND TO COME WITH OPTIONAL TRIM
KIT AND RIGHT SIDE MOUNTED POSITIVE DISPLACEMENT LEAK
DETECTION BYPASS METER, EQUAL TO HERSEY MODEL 400 IIS OR
SENSUS MODEL SR — READING IN CUBIC FEET.
*UNIT TO BE FLANGE TO FLANGE TYPE AND VALVE BODY TO HAVE
OPTIONAL FUSION BONDED EPOXY COATING. UNIT TO COME WITH
OPTIONAL TRIM KIT AND RIGHT SIDE MOUNTED POSITIVE
DISPLACEMENT LEAK DETECTION BYPASS METER, EQUAL TO HERSEY
MODEL 400 /IS OR SENSUS MODEL SR — READING IN CUBIC FEET.
*UNIT TO BE FLANGE TO FLANGE TYPE AND LEAK DETECTION BYPASS
METER TO READ IN CUBIC FEET.
VAULT SCHEDULE B — W/DOMESTIC SERVICE THROUGH VAULT A
[DETECTOR CHECK DETECTOR CHECK | DETECTION
VALVE SiZE VAULT DINENSIONS (inside) ~ PIPE SIZE MODEL # BYPASS
A B c [ METER SIZE
> o P > HERSEY DC* 3
3 8-0" 10-4" 3 HERSEY EDC V4 5/8"
- o . - HERSEY EDC IV** -
hd 80 n-o hd FEBCO SERIES 8oowes | 5/
L g0 o & FEBCO SERIES 800w+ | 1
& g-0" -0" & FEBCD StRies aoowe | 1"
10° g-g" 118" 10" | PERSEYEDE Noow | 1

*UNIT TO BE FLANGE TO FLANGE TYPE AND TO COME WITH OPTIONAL TRIM
KIT AND RIGHT SIDE MOUNTED POSITIVE DISPLACEMENT LEAK

POSITIVE
DISPLACEMENT LEAK DETECTION BYPASS METER, EQUAL TO HERSEY
MODEL 400 IS OR SENSUS MODEL SR — READING IN CUBIC FEET.
*UNIT TO BE FLANGE TO FLANGE TYPE AND LEAK DETECTION BYPASS
METER TO READ IN CUBIC FEET.

"A" (SEE SCHEDULE) i

2" STEEL VENT

g
2
g 36"x36" ALUMINUM ACCESS HATCH BILCO
» TYPE "J-4AL" OR APPROVED EQUAL
w
B
P SRR
ISR
S SRIRETIN
SRR
SRS
R IR S
GRS
R SSASIRES
R 6"‘0",0" R
XA
e 2" STEEL VENT
la——— 1/2 - "A" (SEE SCHEDULE)
1. THIS VAULT DESIGN DOES NOT ALLOW FOR VEHICULAR TRAFFIC. IF VEHICULAR TRAFFIC MUST PASS OVER
VAULT, THE ENGINEER SHOULD BE CONSULTED FOR POSSIBLE CHANGES IN DESIGN.
2. VAULT IS TO BE CONSTRUCTED SO THAT FOUNDATION LIES ON THE OWNER'S PROPERTY JUST BEHIND THE
RIGHT—OF— WAY LINE.
3. THE EXACT DIMENSION OF VAULT ARE REFLECTED IN THE TABLE BELOW. SIZES OF ALL PIPE, FITTINGS
AND METER WILL BE DETERMINED BY THE UTILITES ADMINISTRATOR OR HIS REPRESENTATIVE.
4. WALLS OF VAULT TO BE CONSTRUCTED OF 8"x8"X16” (NOMINAL DIMENSIONS) CONCRETE BLOCK MEETING
REQUIREMENTS OF ASTM C-139. MORTAR JOINTS SHALL BE FINISHED FLUSH ON INTERIOR SURFACES AND
MAY BE LEFT EXTRUDED ON THE EXTERIOR FACES. VAULT MAY BE A PRECAST UNIT PROVIDED INTERIOR
DIMENSIONS AND STRENGTH OF MATERIALS EQUAL DR EXCEED THOSE OF THE DESIGN SHOWN HERE.
PRECAST UNIT MUST BE APPROVED BY ENGINEER PRIOR TO ORDERING.
5. ALL CONCRETE SHALL MEET VDOT CLASS A—3 STANDARDS.
6. DEFORMED REINFORCING BARS SHALL CONFORM TO ASTM A-615, GRADE 60.
7. ALL PIPE USED IN METER INSTALLATIONS SHALL BE FLANGED, CLASS 50, DUCTILE IRON PIPE (3" OR
LARGER).
8. ALL METERS SHALL REGISTER IN CUBIC FEET.
9. VAULT FOOTINGS SHALL BE PLACED ON UNDISTURBED SOIL.
10. THE VAULT TOP SHALL BE SET IN PLACE AFTER THE VAULT PIPING HAS BEEN SET & COMPLETELY
TESTED FOR ITS WATERTIGHTNESS. THE VAULT TOP MAY BE EITHER CAST—IN—PLACE OR PRECAST.
VAULT & LID SHALL BE CONSTRUCTED BY THE CONTRACTOR. AFTER VAULT PLACEMENT, THE
CONTRACTOR SHALL SCHEDULE ACSA INSTALLATION OF VAULT CONTENTS IN ACCORDANCE WITH ABOVE
DRAWING. FOLLOWING CONTENTS INSTALLATION, CONTRACTOR MAY PLACE VAULT LID.
11, NO FILL SHALL BE PLACED ON VAULT UNLESS APPROVED BY ENGINEER AND AFTER APPROPRIATE
MODIFICATIONS ARE MADE.
12. THE VAULT MUST BE KEPT FREE FROM FLOODING AT ALL TIMES. THE SUMP PIT MUST EITHER DRAIN TO
GRADE OR HAVE AN ELECTRIC SUMP PUMP TO DEWATER THE SUMP WELL. THE WATER CUSTOMER WILL
BE RESPONSIBLE FOR THE OPERATION OF THE SUMP PUMP. THE SUMP PUMP OPERATION SHALL BE
AUTOMATIC AND 115 VOLT SIZED FOR TOTAL DYNAMIC HEAD OF 18" MAX.
13. THE VAULT SHALL BE LOCATED SUCH THAT NO SURFACE WATER WILL DRAIN ONTO THE TOP OF THE
VAULT.
14. THE OWNER OR DEVELOPER WILL BE RESPONSIBLE FOR 100% OF THE COST OF THE VAULT & ITS INTERIOR
PIPING.
15. ACCESS HATCH SHALL BE EQUAL TO TYPE J HATCH COVER BY THE BILCO COMPANY, P.0. BOX 1203,

NEW HAVEN, CT 06505. DOOR SHALL BE 1/4" ALUMINUM DIAMOND PATTERN PLATE, MODEL J—4AL.
SHALL BE REINFORCED TO WITHSTAND LIVE LOAD OF 300 LBS PER SQ FT. DOOR SHALL HAVE HEAVY
DUTY STAINLESS STEEL PINS, FORGED BRASS HINGES, COMPRESSION SPRING & AUTO. HOLD—OPEN ARM.
A 1-1/2" DRAIN COUPLING SHALL BE LOCATED SUCH TO DRAIN INTO THE SUMP PIT IN THE VAULT.
GATE VALVES — 2" THRU 12" ARE TO BE MUELLER A—2360 O.S.&Y. RESILIENT WEDGE GATE VALVES.

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

FP—1
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3'-0”

1"-6" 1'—6"
¥ e T I
. [ I I [ N P
b ' hm |
L s | | ;
[=] L } h | —t
i L L ; - I| | (oM /AN
n (24
N (L =
PO Y | D I B 2 (N TR A AP SRS ——
¢ | BogT F: TO———.'1 { | (I
~ | FOR 4 | [M———— —— ———— N
PIPE IN
- " BOOTS
5-2 2'-6 FOR 4
PIPE
3-0"
e
6T g S LINGY 24°x24* ALUMINUM
ACCESS HATCH
QUSF. APS - 36X48> ACCESS HATCH
> (USF. APS — 24X24)
CONCRETE — .
RISERS TO GRADE ';."J;.*:* *;.’1{*3.} +
(SPECIFY HEIGHT) e e T o
[+ ol e -

VAULT NOT
REINFORCED FOR
TRAFFIC LOADING

AN

(MAX)

SAMPLE

7] CHAMBER |

BOOT
FOR 4*
PIPE OUT

5] =L .

L T F

1 6 %

T T I
:. n_1on ‘-
12"-18 / AN '
BOOT—— [« SS. PIPE o concreTe[ | |3
” <+ St e’ g
4 FOR 47 f7) SUPPORT 7| BAFFLE
| PIPE IN |- | waLs "
e P 47 PVC -] BooT -4
Ny B T-BAFFLES *]/ FOR 4 e
. /_ s PIFE -
’ [IHZH, <
ie 4" EXT. PIPE TO g4 e
12 ABOVE FLOOR ] . -
N s [se] - %
3| ™ | - 3
b Farara e T e

NOTES:

2.

TO SPECIFY RISER HEIGHT PRIOR TO CASTING.

3.

AMHERST COUNTY
SERVICE AUTHORITY

THIS VAULT IS NOT DESIGNED FOR TRAFFIC LOADING.

1,000 GAL. NON-TRAFFIC
RATED OFFSET BAFFLE

GREASE INTER
N.T.S.

CEPTOR

ALUMINUM ACCESS HATCHES TO BE CAST INTO RISERS TO GRADE.

PIPE OUT

1. DIMENSIONS SHOWN ARE FOR REFERENCE AND MAY VARY WITH MANUFACTURER.

CONTRACTOR

GT-1
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‘o
A
|
o
A
[Te]
7 J
w| BOOT FOR s om
N 4 PP IN 5'-2
3-0"
BLAN VIEW
5,000 PSI
REINFORCED
CONCRETE

24" MANHOLE FRAME
& COVERS w/ 8.75” CENTER LID
( NEENAH R—1900—-C)

i
] =
VAULT REINFORCED % RISERS TO c =
FOR TRAFFIC 3 GRADE AS )
LOADING\ P NECESSARY =
o = S e i
T o[ .o .:
& . f & Y
: 12°—18 / - ] Yl o
-] concreTE A
. i SOpPORT .| BaFFLE ,=~.:.\
o PIPE IN | q Ve : s \
o i’ 4" PVC B e M
i T-BAFFLES A e || ] P BT
s Ll &)/ prre PIPE OUT
4 EXT, PIPE TO— . ¥ .S
| - 12’ ABOVE FLOOR ‘ N
© - vl ..._-"__‘::'_-
f
SECTION VIEW
NOTES: 1. DIMENSIONS SHOWN ARE FOR REFERENCE AND MAY VARY WITH MANUFACTURER.
1,000 GALLON TRAFFIC
RATED OFFSET BAFFLE
GREASE INTERCEPTOR
N.T.S.
AMHERST COUNTY
SERVICE AUTHORITY
GT-2
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2'-0" 2—0"
3-0
3(\‘ :N
> >
= 1 2 K
0 ! . ! B i
s N 1 N H— 2 - - 2
o) 1 ] o (=}
] T3 LA (o Im==3 gi g 7| © I
7} (74 - H— [a] H M
N J B B \
~ | BooT -—
9| FOR 4
| PIPE T
™~ SAMPLE CHAMBER \
- — BOOTS BOOT
6'—1 3'-0 FOR 4 FOR 4"
PIPE PIPE OUT
g
raqr
367x48 ALUMINUM 24%x24" ALUMINUM
ACCESS HATCH
(USF. APS - 36X48) ACCESS HATCH
el WSF. APS - 24X24)
CONCRETE S —
RISERS TO GRADE R AT
(SPECIFY HEIGHT) g - et - T - :
N = o ¥
2, a-s e ‘ . RS -_;‘
VAULT NOT [ [+ | R 1 SAMPLE [
REINFORCED FOR d ~ J1 L -1 CHAMBER [
TRAFFIC LOADING s S e :
‘ i - %
. b i . wr %
g(? o 'I\"'" 1 [ iaeleas R ;’ ;f' '-5'-‘1 ®
7, - "
L r’ mZm| A0 B <2 n N 2
& VENT Et] ! — B —
e R alli 5 N
o - - ) . e o] -
s AN i b I
BOOT— [+ Ss. PIPE o cONCrETE[ | [3/ (o’ . -
T FOR 4° . SUPPORT <] BAFFLE . AT T
T PIPE IN [e- ] weLL o
- 2 .+ . P
o |~ 4 PVC 5 BOOT By BOOTS- \-BI:II:IT
Ny o T-BAFFLES ~3 /_ o FR 4 FOR 4*
-] | | PIPE OUT
b3 40 ExT. PIPE TO—/ |
| -3 12* ABOVE FLOOR N‘
fa e’ -
R P R

1. DIMENSIONS SHOWN ARE FOR REFERENCE AND MAY VARY WITH MANUFACTURER.

2. ALUMINUM ACCESS HATCHES TO BE CAST INTO RISERS TO GRADE.

TO SPECIFY RISE

R HEIGHT PRIOR TO CASTING.

CONTRACTOR

3. THIS VAULT IS NOT DESIGNED FOR TRAFFIC LOADING.

AMHERST COUNTY
SERVICE AUTHORITY

1,500 GAL. NON-TRAFFIC
RATED OFFSET BAFFLE
GREASE LIN;I'SERCEPTOR

GT-3
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N
=
0
N
E3
[}
o
[T}
2| BooT FOR Do
| 47 PIPE IN 6’1
N
3'-6"
PLAN VIEW
5,000 PSI
REINFORCED
CONCRETE

24" MANHOLE FRAME
& COVERS W/ 8.75"
CENTER LD

(NEENAH R—1900—C)

J:L_L
RISERS TO ™

VAULT REINFORCED ] -:.:L., 5 3
FOR TRAFFIC i A~ GRADE As i 1
LOADING = 1 NECESSARY = =
u 2'-0 X By
Y EY ‘ N
| (o) . - )
) ] e
T ; 6 e
v 5 VENT E
- b A «\_ = i i
s 178 / - & & 2 : |
o7 — b S.S. PIPE  CONCRETE| [ : -
: FOR 47 SUPPORT | BAFFLE - i ™
::I PIPE IN : ‘ WALL ‘_: BRI
s o . : BOOTS
G i« T_BAFRLES -4 ~BooT By FOR 4 BOOT
I " .4/ FOR 4* <" PIPE FOR 4*
! PIPE i PIPE OUT
4, "
¥ 4° EXT. PIPE TO
| 12* ABOVE FLOOR
2 R

NOTES: 1. DIMENSIONS SHOWN ARE FOR REFERENCE AND MAY VARY WITH MANUFACTURER.

1,500 GALLON TRAFFIC

RATED OFFSET BAFFLE
GREASE INTERCEPTOR
N.T.S.
AMHERST COUNTY
SERVICE AUTHORITY

GT-4
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3

SANITARY
SEWER

10" MIN.

OR AS NOTED

JOINTS
EQUIDISTANT
FROM SEWER

WATER LINE

:/ AS SPECIFIED

CLEANOUT
DETAIL CO—-2

1]

1 S

\\ LATERAL

U

JOINTS
EQUIDISTANT
FROM WATER

LINE

PLAN

SEWER LINE

z's

v

K

/// —f
7

K

\l‘/

T

/\/\/\

;LENGTH AS SPECIFIED ON

\' PLANS. EXCAVATE AS REQ'D.
& PROVIDE SUPPORT TO
PREVENT DEFLECTION.

—

\WATER LINE

SECTION

HOUSE CONNECTION—SANITARY SEWER

CROSSING WATER LINE

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.
*IF SEPARATION IS LES

S THAN 18", THE

SEWER LINE IS TO BE AWWA PRESSURE

RATED PIPE

HC—1




REV. 12,06

USE FERNCO
SN FLEXIBLE COUPLING STORM DRAIN
x o W/NO. 305 S.S. AS SPECIFIED
<y CLAMPS @ EACH END
> WHEN USING DUCTILE
L0 IRON PIPE
///7 CLEANOUT
B _ DETAIL CO-2
L | | | S

Lo

LATERA\
JOINTS EQUIDISTANT

FROM STORM LINE

NN
|_7

NEW SECTION PVC SDR 35
(ABOVE STORM DRAIN)

FERNCO COUPLING
(SEE NOTE PLAN
VIEW)

NEW SECTION
DUCTILE IRON CLASS 50
(BELOW STORM DRAIN)

PLAN

A4
+
AN

M\

»

VAP
NG
2

AN
/\, LENGTH AS SPECIFIED ON
/N PLANS. EXCAVATE AS REQD.

& PROVIDE SUPPORT TO
PREVENT DEFLECTION.

——

12" MIN

f

&

T~—STORM LINE

SECTION

HOUSE CONNECTION—SANITARY SEWER

CROSSING STORM SEWER

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

HC=2
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4” SERVICE LATERAL 45° BEND =
OR AS SHOWN ON PLANS \ ﬁ MAIN SEWER
¢ <ZZ§> ::EJ _J 5a | | WYE BRANCH
/" (AS SPECIFIED
‘ / ON PLANS)
| |
| ve TEE BRANCH
L | M (AS SPECIFIED
5 PLAN | ON PLANS)
>_
= T
i S
L |
S
o
o 45" BEND
| | OR AS REQD
CLEAN—OUT DETAIL CO—2
-
/N EXISTING
\ " GROUND
N
| I3 XK
& L
,\\ \\ N
X X
Q§\ §§\m”ww
MIN. LATERAL N A
SLOPE 1% \\\ \\\
(1/8” PER FOOT) \\\ 2 N
—_— 45° |BEND
8:::::::::::: \ OR AS REQD
/
SERVICE LINE R
CLEANOUTS REQUIRED ) — 45" MIN. UNLESS
IR | o opee:
WAY. OR EDGE OF MAIN SEWER AL . APPROVED (TYP.)
EASEMENT. e S VDOT TYPE A3
ELEVATION CONCRETE
AS REQD

HOUSE CONNECTION SANITARY SEWER

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

HC=3




04/15/03

\

\

INSTALL HOLDING — _—
STRAP —

INSTALL NEW e

\ T
ELBOW (MATCH }\
EXISTING MATERIAL y
WHERE POSSIB%E)

A “F W@N

CAP UNDERGROUND
ROOF DRAIN WITH
FERNCO QWK CAP QC

I
7) ) SERIES, OR EQUAL, 12
b === INCHES BELOW GRADE.
PREGAST CONCRETE ﬁ/ﬂ?/j 1 RESEED CONSTRUCTION
SPLASH BLOCK /_\/‘\\\47/ ! :
ANy
- \\
/Q/\\\ // -
'\%\ 7
" _ <—___ABANDON EXISTING PIPE

TO SANITARY SEWER
AS SHOWN ON PLAN

MINIMUM GAUGES AND SIZES FOR GUTTER
GIRTH  |GALVANIZED| COPPER | ALUMINUM | STAINLESS PVC
STEEL STEEL
(INCHES) | (GAUGE) (0Z.) (INCHES) | (GAUGE) (SCH.)
UP TO 15 26 16 0.025 26 40
16 TO 20 24 16 0.032 26 40
21 TO 25 22 20 0.051 24 40

SANITARY SEWER ROOF DRAIN DISCONNECTION

N.T.S.

AMHERST COUNTY
SERVICE AUTHORITY

HC—-4




INSERT D—CHLOR
TABLETS

DIFFUSED AND

DECHLORINATED
CHLORINATED [ _ WATER

WATER FROM FIRE
HYDRANT OR HOSE

MODEL LPD—250 (OR EQUIVALENT) DIFFUSER FOR USE WITH
CHEMICALLY TREATED (CHLORINE/CHLORAMINE) POTABLE WATER.
THIS DIFFUSER USES D—CHLOR TABLETS AND DISSOLVES THEM
INTO THE DISCHARGE STREAM AT A CONCENTRATION OF ABOUT
16 PPM. IT CAN HANDLE ABOUT 10,000 GALLONS BETWEEN
TABLET RECHARGE. RATED FOR HYDRANT STATIC PRESSURE TO
200 PSI WITH FLOW RATES UP TO 1,600 GPM.

MANUFACTURER: POLLARD WATER (800) 437—1146
(WWW.POLLARDWATER.COM) OR EQUAL.

LINE PURGE DIFFUSER/DECHLORINATOR

N.T.S.

09/30/99

AMHERST COUNTY
SERVICE AUTHORITY

LD—1




REV. 10/08

VARIES, SEE TABLE A

12" 12"
F.C.A. (TYP OF 2)-
N S
< = JI_ i S
W € WS
/_ NMM\ M
B » 2
Ly 1
3 T _
i L acsa | EVELOPER
& )
< , METER, SEE _
__TABLE A |
PLAN VIEW PRECAST VAULT BY
NTS CLEARFLOW OR EQUAL.
4" Diam. VENT
\/\s\mommmz@
367 % 36" BILCO MUSHROOM CAP
TYPE ACCESS HATCH \J/ N
- ©
ALUMINUM } 4,500+ PSI
ROCESS REINFORCED
<
ONCRETE
W LADDER
4 e
@
A
METER, SEE
N w
0 ) \ﬂw,rm A
o _u___u./lll M | P \\U___u
T ! — _ - m- <= ] !
N :
S 9
N I
| | N _— ©
\ STEEL n_va\ *
12” Dia. SUPPORTS
BLOCKOUT
FOR SUMP
PIPE TO GRAVITY DRAIN SECTION VIEW
WITH SCREENED OUTLET NTS

OR PROVIDE SUMP PUMP

AMHERST COUNTY
SERVICE AUTHORITY

GENERAL NOTES:

1)

2.)

3)

4.)

5.)

6.)

9.)

10)

METERS SHALL BE SENSUS COMPOUND METERS OR AS APPROVED
BY THE AMHERST COUNTY SERVICE AUTHORITY.

THIS VAULT DESIGN DOES NOT ALLOW FOR VEHICULAR TRAFFIC.
IF VEHICULAR TRAFFIC MUST PASS OVER VAULT, THE ENGINEER
SHOULD BE CONSULTED FOR CHANGES IN DESIGN.

VAULT TO BE INSTALLED SO THAT FOUNDATION LIES ON THE

OWNER’S PROPERTY JUST BEHIND THE V.D.O.T. RIGHT—OF—WAY
LINE.

NO FILL SHALL BE PLACED ON VAULT UNLESS APPROVED BY
ENGINEER AND APPROPRIATE MODIFICATION MADE.

THE VAULT TOP SHALL BE SET IN PLACE AFTER THE VAULT
PIPING HAS BEEN SET & COMPLETELY TESTED FOR ITS
WATERTIGHTNESS.

THE OWNER OR DEVELOPER WILL BE RESPONSIBLE FOR 100% OF
THE COST OF THE VAULT & ITS INTERIOR PIPING.

THE VAULT MUST BE KEPT FREE FROM FLOODING AT ALL TIMES.

THE VAULT SHALL BE LOCATED SUCH THAT NO SURFACE WATER
WILL DRAIN ONTO THE TOP OF THE VAULT.

GATE VALVES, 2" THRU 12" — MUELLER A—2360 RESILIENT
WEDGE GATE VALVES.

GATE VALVES, 14" OR LARGER — MUELLER A—2361 RESILIENT
WEDGE GATE VALVES.

TABLE A
METER SIZE VAULT LENGTH (MIN.) VAULT WIDTH (MIN.) VAULT HEIGHT (MIN.)
H\u: om L.: m.l\_‘_ ‘_\M: L.ul\_\_ \_\M: mulu:
m: _ ‘_O: \_\_‘lﬂ: @.l\_z ﬂ.l@:

METER INSTALLATION, 3" AND ABOVE

N.T.S.




GENERAL NOTES:

1.) SENSUS C? OMNI METER IN SIZE SPECIFIED BY ACSA.

2" WATER METER 2.) EITHER METER IS TO BE MOUNTED IN A FORD VFH—-77-12BX21
(see note #1) CUSTOM SETTER.
ASER\/ICE LINE A 3.) METER BOX TO BE INSTALLED SO THAT IT LIES ON
IN —=— . THE OWNER’S PROPERTY JUST BEHIND THE V.D.O.T.,
' RIGHT—OF—-WAY LINE.
\_/ -
4.) THE OWNER OR DEVELOPER WILL BE RESPONSIBLE FOR
30”8 HDPE 30”x30" METER 100% OF THE COST OF THE METER BOX & ITS INTERIOR PIPING.
ECO)EJ(A?Y ,\I/ll-lDig(;rAA\'lTEDOIE 5.) THE METER BOX MUST BE KEPT FREE FROM FLOODING AT ALL
TRAFFI‘C AREA USE 30"¢ TIMES. BOX SHALL BE LOCATED SUCH THAT NO SURFACE
WATER WILL DRAIN ONTO THE TOP OF THE COVER.
PLAN VIEW CONC PIPE SECTION

FORD A32 LOCKLESS COVER ON
EXT—3 EXTENSION RING OR EQUAL
FIELD MEASURE COVER HEIGHT

\// R, Wz WATER METER
AAAAAAN \\//\\///\\;/855 NOTE #1)
FORD A\ //QQ\‘\
CUSTOMSETTER”
MODEL NO. VFH
77-12BX21 ~ | o/
:% { METER
BYPASS
l&m@@uu\‘ [T No. & REBAR SET
i THROUGH EYELET AND

" ON TOP OF CONCRETE
6" MIN.

GRAVEL 8"x16"x8”" BLOCK 2(REQD)
BED CONC.
BLOCK
SECTION A-A

METER INSTALLATION, 1%” & 2"

REV. 12

N.T.S.

AMHERST COUNTY
SERVICE AUTHORITY




1.
2
3.
4.
5
6

VARIES A
-
[l ‘_m! 1 W
v £
@
o
3/4" TYPE K COPPER
SERVICE
el T _AIOIVM‘I ”
- ~~—18" DOUBLE
< WALLED HDPE
= PIPE SECTION
3/4" CORPORATION
] sToP
B
<
=
a
N/

FORD A32 LOCKLESS
\\\\\.oo<mm OR EQUAL

3/4 X 5/8 SENSUS SR 1I
METER OR APPROVED

EQUAL

3/4
CORPORATION
STOP
—3/4"

T~ WHEN PVC PIPE IS USED, PLACE

COPPER SERVICE

COMPACTED GRAVEL
BEDDING

STAINLESS STEEL STRAP FORD FC-202
SADDLE IN ADDITION TO CORP.

WHEN YELLOWMINE IS USED, PLACE
STAINLESS STEEL STRAP FORD FS-313
SADDLE IN ADDITION TO CORP.

METER MATERIALS LIST

METER BOX EQUAL TO 18" DOUBLE WALLED HDPE PIPE SECTION W/ FORD A32 LOCKLESS LID
METER SETTER MUST BE FORD VBHH 71-81 OR APPROVED EQUAL

METER MUST BE SENSUS SR I1I POSITIVE DISPLACEMENT METER OR APPROVED EQUAL
CORPORATION STOP MUST BE MUELLER H15000, FORD F—600 OR APPROVED EQUAL

SERVICE LINE MUST BE TYPE K COPPER

FOR 1" METERS ALL FITTINGS & COMPONENTS MUST BE UPSIZED TO 1”

REV. 1/12

AMHERST COUNTY
SERVICE AUTHORITY

METER INSTALLATION, 5/8" & 1"

N.T.S.

M—3
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1.
2
3.
4.,
5
6
7

VARES

18"

3/4" COPPER
SERVICE
M

1", TYPE K COPPE
SERVICE

~ PROPERTY LINE

\l_umo_umm._% LINE

MAIN

WATER

18" DOUBLE
WALLED HDPE
PIPE SECTION

1" CORPORATION
STOP

FORD A32 LOCKLESS
COVER OR EQUAL

N

3/4 X 5/8
SENSUS SR 1
METER

COMPACTED GRAVEL
BEDDING

1" CORPORATION
STOP Y—BRANCH

3/4" COPPER SERVICE
——1" COPPER SERVICE
O TT=WHEN PVC PIPE IS USED, PLACE
STAINLESS STEEL STRAP FORD FC—202 SADDLE IN ADDITION TO CORP.

WHEN YELLOWMINE IS USED, PLACE STAINLESS STEEL STRAP FORD
FS—313 SADDLE IN ADDITION TO CORP.

METER MATERIALS LIST

METER BOX EQUAL TO 18" DOUBLE WALLED HDPE PIPE SECTION W/ FORD A32 LOCKLESS LID
METER SETTER MUST BE FORD VBHH 71-81 OR APPROVED EQUAL

METER MUST BE SENSUS SR 1I POSITIVE DISPLACEMENT METER OR APPROVED EQUAL
CORPORATION STOP MUST BE MUELLER H15000, FORD F—600 OR APPROVED EQUAL

SERVICE LINE MUST BE TYPE K COPPER

FOR 1" METERS ALL FITTINGS & COMPONENTS MUST BE UPSIZED TO 1"

Y—BRANCH MUST BE FORD Y22-243 OR APPROVE EQUAL

DOUBLE RESIDENTIAL

AMHERST COUNTY WATER METER INSTALLATION
SERVICE AUTHORITY N.TS.




VARIFS

<

_p::

®
”PROPERTY LINE

1", TYPE K —
COPPER
SERVICE (SEEA
NOTE 9) =z 18"
< DOUBLE
» WALLED
L HDPE
I PIPE
= SECTION
1” v
CORPORATION
STOP
Y—BRANCH WATER METER BOXES
FORD A32 LOCKLESS
COVER OR EQUAL
SRR SRR
3/4 X 5/8
SENSUS SR ~
METER
L COMPACTED
Y—BRANCH )  _ CRAVEL
TEE . BEDDING
1" CORPORATION

STOP

{
S 3/4" COPPER SERVICE
™\-1" COPPER SERVICE (SEE NOTE 9)

/<<Imz PVC PIPE IS USED, PLACE
STAINLESS STEEL STRAP FORD FC—-202 SADDLE IN ADDITION TO CORP.
WHEN YELLOWMINE IS USED, PLACE STAINLESS STEEL STRAP FORD
FS—313 SADDLE IN ADDITION TO CORP.

Ze\

METER MATERIALS LIST

1. METER BOX EQUAL TO 18" DOUBLE WALLED HDPE PIPE SECTION W/ FORD A32 LOCKLESS LID
2. METER SETTER MUST BE FORD VBHH 71-81 OR APPROVED EQUAL

3. METER MUST BE SENSUS SR 11 POSITIVE DISPLACEMENT METER OR APPROVED EQUAL

4. CORPORATION STOP MUST BE MUELLER H15000, FORD F-600 OR APPROVED EQUAL
m.wmm<_om_|_zm7\_cm._.mm._.<_umxOo_u_umm
m
u
m
w

FOR 1” METERS ALL FITTINGS & COMPONENTS MUST BE UPSIZED TO 1”

Y—BRANCH MUST BE FORD Y22-243 OR APPROVE EQUAL

TEE MUST BE FORD T222-443 OR APPROVED EQUAL
. TRIPLE METER SETTING FED BY A 1” SERVICE LINE IS ACCEPTABLE TO ACSA WHERE WATER MAIN
PRESSURES EXCEED 60 PSI. WHERE LINE PRESSURES ARE LESS THAN 60 PSI, A 1 1/2" SERVICE LINE
IS REQUIRED WITH FORD Y—BRANCH (Y22—346) AND (3) FORD 1”x3/4” REDUCERS (C22—34) AND NO
TEE.

REV. 1/12

AMHERST COUNTY IRIPLE RESIDENTIAL
SERVICE AUTHORITY| ~WATER METER INSTALLATION

N.T.S. —S — @




REV:03/10

NOTE:
ANY MANHOLE NOT IN A PUBLIC ROAD RIGHT OF WAY WILL HAVE PLACED IN ITS
IMMEDIATE VICINITY A METAL FENCE POST TO FACILITATE LOCATION. FENCE POST

SHALL BE 8 LONG, WITH TOP 2’ PAINTED FLOURESCENT ORANGE, AND AT LEAST
18" IN GROUND.

SEE FC—1
OR FC-2 \

cve TR 7 T

ADJ. RINGS
”H” ‘ f
| FLAT TOP
|/ \
o + BASE
e} r i|ECT|0N
| ¥ ‘
/ \ ! |
£ H
RISER | | ‘ |
A
g | \ / ‘ \
-
” BASE
L ; SECTION
SECTION | | . ‘ ——
= O
r _|S%E NOTE #1
/ NO BASE
EXTENDED BASE
STANDARD AVAILABLE IF
REQUIRED
NOTES:

1. INVERT TO BOTTOM OF BASE = 1 (NORMALLY),

GREATER FOR LARGE PIPE OR STEEP SLOPES.

BASE SECTION HEIGHTS — MULTIPLES OF 6"

RISER HEIGHTS — MULTIPLES OF 16"

STEPS — MA INDUSTRIES PS—1-PF COPOLYMER, OR EQUAL
POLYPROPYLENE ENCAPSULATED STEEL.

MANHOLE SECTIONS — ASTM C478-02 W/O—RING

GASKET JOINTS — ASTM C443.

RSO

o

AMHERST COUNTY PRECAST 4 MANHOLE

SERVICE AUTHORITY N.T.S.

MH—1




SEE FC—1 OR FC—2  NOTE:

0
| x© ANY MANHOLE NOT IN A PUBLIC ROAD RIGHT OF
WOz WAY WILL HAVE PLACED IN ITS IMMEDIATE VICINITY
@, ~ 54" |p. =| A METAL FENCE POST TO FACILITATE LOCATION.
vy Z o FENCE POST SHALL BE 8 LONG, WITH TOP 2’
2 <.°5 PAINTED FLOURESCENT ORANGE, AND AT LEAST
S =2053 18” IN GROUND.
2 :Nz <O j &
M = MO -
I
‘ ON WATERTIGHT COVER, USE SPECIFIED
1 L ] » JOINT SEALER BETWEEN EACH RING.
ve]
!
1 | \
. N
" | STEP . SEAL UNDER CASTING
Z . CAST (N AND ALL JOINTS WITH
O J BLACE N\ BUTYL RUBBER ROPE
| _X (TYP) SEALER, AASHTO M—198
i |
. 1 I
0n? | aQ | | T STEPS SHALL HAVE
g f & CONTINUOUS ALIGNMENT
o> J : L BETWEEN SECTIONS
F@x b
. 3 ©
gg | / |
v \
; | SLEEVE OR GASKET
N BENCH FROM SPRING
7 LINE OF PIPE TO WALL
= B @ 2"—4" /FT. SLOPE
127
: MIN:
T 2500# CONCRETE
> >
0000
f OOOQOOO(S)
8" MIN. / 5" 48" DIA. SUPPORT PIPE TO
THICK BED OF UNDISTURBED EARTH WITH
CRUSHED STONE SECTION CONCRETE (MIN. LENGTH
VDOT #25 OR #26 B 36” OR TO JOINT)

NOTE: MATERIALS AND FABRICATION IN ACCORDANCE
WITH ASTM C478-02, CONE WILL BE OF THE ECCENTRIC TYPE.
GROUT PIPE INTO MANHOLE WALL.

REV:03/10

PRECAST CONCRETE MANHOLE

AMHERST COUNTY (FOR USE O,L\ITESXISTING LINES)

SERVICE AUTHORITY

MH-—2




REV:03 /10

V2]
3 SEE FC—1 OR FC—2
LSz TRAFFIC BEARING REINFORCED STEEL
oxr INSET COVER PER SPEC.
. = ;
X+ EE [~ 24" |.D. =
2<,%6 5 [ e
=053 . T ,
= ;&\% . <L O LT ! 3 B;
- o< A1 b 48" DIA. —
Ll 58" DIA.
= ON WATERTIGHT COVER, USE
, SPECIFIED JOINT SEALER BETWEEN
q EACH RING
W STEP SEAL UNDER CASTING AND ALL
3 CAST IN JOINTS WITH BUTYL RUBBER
o o PLACE ROPE SEALER, AASHTO M—198
_ (TYP.) 1/2 PVC ENDCAP GLUED TO
z , ////rEND FOR PVC
=P A ] | _~OR_BRICK DAM FOR DIP
2zo A FLOW
% = g o / - e I:
—1 < ) m&} 9: B e
Dwnw Wg - . o .
< W0 im © p T OOQ
T o = s ;
U')DZ (- w R E
m%m 51"' T e ¢
D‘;E 59 / : %
TR R Y { S | NSV
. h Dy USE DROP STACK
: WHEN THIS DIM. IS
2 FT. OR GREATER
L)
w
<[
) 3" MIN
—7 LB O0TD - - : t)qé : \>
NOSGOShT QU 1&9\m
§ﬂ§9§§§%<33 8 MIN. THICK BED >O§¥%§%§&é 25004 CONCRETE
AN OF CRUSHED STONE £ SPANTSAN
VDOT #25 OR #26 ALTERNATE:
5" ] 48”7 DIA. . 5" CRUSHER RUN WITH
DUCTILE IRON PIPE
NOTES:

ANY MANHOLE NOT IN A PUBLIC ROAD RIGHT OF WAY WiLL HAVE PLACED IN ITS IMMEDIATE
VICINITY A METAL FENCE POST 70 FACILITATE LOCATICN. FENCE POST SHALL BE 8" LONG,

WITH TOP 2° PAINTED FLOURESCENT ORANGE, AND AT LEAST 18" IN GROUND.

MATERIALS AND FABRICATION SHALL BE IN ACCORDANCE WITH ASTM C478—02. CONE SHALL
BE OF THE ECCENTRIC TYPE. FOR NEW LINES, CONNECT PIPE TO SECTION WITH APPROVED

FLEXIBLE WATER-TIGHT SLEEVE OR GASKET (INTERPACE OR EQUAL).
WATER—TIGHT SLEEVE OR GASKET SHALL BE INSTALLED PER THE MANUFACTURER'S

RECOMMENDATIONS.

AMHERST COUNTY
SERVICE AUTHORITY

PRECAST SANITARY SEWER

THE FLEXIBLE

VDOT #26

DROP MANHOLE

ECCENTRIC M-ISHT lgONOLITHIC BASE

MH—3




04/03/09

., Shape to .
elevation of 2z

i midwpoin_t of
1 largest pipe.

N

Shape to
contour
&  of pipe. s

N

SECTION A-A olope to drain to
invert of outlet pipe]

METHOD OF TREATMENT IN DROP INLETS

<
- .
Z.. S
Zi . Slope to
77 drain to
27 ]
Z .. : inveri of |
’f’/’k'\' outlet pipe.
z .
- - ¢ -
?/‘ \ ‘ v ‘

\)

WA

N

A
A%

SECTION 8-B

\
\)
S

METHOD OF TREATMENT IN MANHOLES

Transition between pipe diameters
when different sizes of pipe are
encountersad.

Notes:

Shaping of manhole and inlet inverts in accordance with this drawing is to apply to those
structures specified on pians or where invert of pipe is above invert of structure. Manhole

or drop inlet is to be formed and consiructed in accordance with applicable standard or
special drawing.

The invert shaping as detailed hereon is to consist of a Portland Cement Concrete mix
conforming to Class 20 or Class 10, except that 25% cof cocrse aggregate may be up to
160 mm in digmeter and consist of stone, broken brick, broken concrete or broken
concrete block. The surface shall be left smooth by means of hand toweling. None of the
coarse aggregate shall remain exposed.

Details of invert shaping as shown hereen are for example purposes oniy. Each manhole
or drop inlet is to be shaped individually to best fit the particular infet and outlet
configuration and flow lines.

AMHERST COUNTY |NLET SHAPINQ

SERVICE AUTHORITY N.T.S.

MH-4




B I
o L~ 11/16" - 5/8"
1’,4?7\ 7\
— 7 8 3/4 . - 1
" 10° — 13/8
5/8” :
- A
1” 3/4" 1/4”
G T ! SN i
[ =" o S
11T/4” A<J ? |
PLAN SIDE ELEVATION
12 POLYPROPYLENE

PLASTIC:
SOLID OUTER
SHELL

POROUS MASS

11/4” - vy
— = 15/8 1/4" 187
S WU SN
=\

/\

< = NO. 3 DEFORMED
T\T # F1/4” STEEL RODS
FRONT ELEVATION
VA SECTION A—A
> > N
4 4 47 4
q > >
A A A
C—— I,_\
4 / / MATERIALS:
q > >
POLYPROPYLENE PLASTIC
s s s ASTM D—4101—95b.
” ’ ‘ STEEL REINFORCING BAR — CONFORMS
4 4 2 TO A.S.T.M. STD A—615
\/
INSTALLATION

STANDARD L\/ITANHO E STE

.S,

04/15/03

AMHERST COUNTY
SERVICE AUTHORITY

MS—1




18/03

11

VNI~

ALUMINUM SINGLE LEAF ACCESS \\/

HATCH. MIN. OPENING OF 30" x
30" W/RECESSED PULL HANDLE
AND LOCK W/KEY WRENCH.

\“

__'x__" INSULATED MODULAR ENCLOSURE PUMP
STATION EQUAL TO THAT BY GORMAN—RUPP. SIZE
TO HOUSE _ — _” PUMPS AND ALL CONTROLS.
MOUNT MOTOR UNITS AND ALL ELECTRICAL CONTROL
UNITS A MINIMUM OF 18" ABOVE FLOOR ELEVATION.

[ ]

4” QUICK CONNECT
EMERGENCY PUMP

mm%%m\,%m woo%%qo K= ALUM. DISCHARGE CONNECTION
ORIENTED TOWARDS REAR OF
4” QUICK CONNECT mc\B\zm/ 7 -
EMERGENCY PUMP SUCTIO “ 1
CONNECTION ORIENTED ER\ -G
TOWARDS REAR OF BUILDING 0P =|___ _ | ﬁ PR = O
3'x3'x6” ) A . 3'x3x6” VALVE ‘
CONC. PAD '8l SRRsss—6 -0~ M : \829 N 4” VENT
AN R RNARESoNeny ; 1 P2
R | » | N NN >
K //\///\V/W\\M 18 WW M\\\/M \/\/\//\\W\//\\A// oA //\//WN//\ S~
K 6'=0'2 %3 ‘ 4" CHECK _\\E\mu/ —_—
- ) 1 " PVC SCHD. 80 OUT
INV.QUT = 00 MIN Y b N —— / ' SLAB
} |\\ AND ENCLOSURE
PUMP CONTROL FLOATS _” CHECK VALVE:
(BACK UP SYSTEM) _"x4” TEE
12” INVIN = 00 —) __" GRAVITY LINE IN
ALARM ON — 00 12" | 211 GAL 236"
J2"|- 211 AL N.T.S.
LAG PUMP _ON — 0 PUMP CONTROL AIR BUBBLER
12"l — 211 GAL. (PRIMARY SYSTEM)
LEAD PUMP ON — 00
EMERGENCY .,
24" | 422 GAL. PUMP PIPE 7
PUMP OFF — ___.00 il PUMP_SCHEDULE
m,\om,\\mﬂw\,%\,ﬂmw Mqo %hﬂoknﬂ A PUMP | START AT WATER LEVEL | STOP AT WATER LEVEL
TOWARDS SUCTION PIPE 2_Lv 2471211 | GAL. WW ELEV. DEPTH ELEV. DEPTH
BASE = 00 LEAD
_| N / LAG
| » 2-0 | EXTENDED BASE
REQUIRED
NOTES: PUMP SPECIFICATIONS
1. PRE—CAST WET WELL EQUAL TO CLEARFLOW 6 DIAMETER UNIT (5,000 PSI REINFORCED) CAPACITY = ___ GPM IMPELLER = ___”"
2. ALL PIPE PENETRATIONS ARE TO BE SEALED W/ "LINKSEAL” OR EQUAL WATERTIGHT SEALS
(ADJUSTED FROM INSIDE VAULT) TDH = ___ RPM. = ___
3. PUMP SHALL ALTERNATE AS LEAD AND LAG PUMP AFTER EACH OPERATION OF EACH PUMP. WP =
4. CONTRACTOR SHALL PROVIDE SUFFICIENT LENGTH OF 4” PRESSURE HOSE TO BE CONNECTED

BETWEEN COUNTY EMERGENCY PUMP AND EMERGENCY PUMP CONNECTION RISERS.

PUMP_ STATION

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

__" SEWER (IN) ——___|

4” EMERGENCY
PUMP SUCTION
CONNECTION

\\I

SEE

MANUFACTURER'S
PLANS & SPECS
FOR PUMP HOUSE

/Am EQUIPMENT
—

TOP OF SLAB
ELEV—

(ouT)

_" FORCE MAIN

= /szﬂoh

= PANEL

PUMP STATION (PLAN VIEW)

SANITARY SEWER PUMP STATION

NOTE: ORIENTATION OF PIPING INTO AND
OUT OF PUMP STATION AND LOCATIONS
OF EMERGENCY PUMP CONNECTIONS ARE

SITE SPECIFIC. THIS PLAN LAYOUT IS AN

4” EMERGENCY
PUMP DISCHARGE
CONNECTION

EXAMPLE ONLY.

N.T.S.

PS—1




SANITARY SEWER (VARIABLE SIZE)

TRANSITION COUPLING
(C—900 TO SCH 80)
(SDR 35 TO SCH 80)

ACSA |BY OTHERS 2” CHECK VALVE
_ W/METER BOX
eE— || L2 PVC wv;/// 2" PVC — PRIVATE SEWAGE
(MAN x 27) ﬁw\‘ ///: — mo///!\\\\ PUMP STATION
2" PVC
SEE NOTES /1, BALL VALVE
7 &8 W /METER
| BOX
VARIABLE 3
LENGTH
(SEE NOTE #2)
PLAN
VI
T
L
o FORD A32 LOCKLESS
S|¥ / COVER OR EQUAL
o3
TS PN ZN] = \//\\
R — G AL
ANONS NN NN :
RO ORIR RN NOTES:
/r . 1. MINIMUM SIZE OF FORCE MAIN FROM CHECK VALVE TO SANITARY SEWER SHALL BE 2”.
A 18 ¢ 2. THE BALL VALVE SHALL BE LOCATED BEHIND THE DITCH LINE.

) N HDPE PRIVATE SEWAGE 3. ALL PIPING BETWEEN THE CHECK VALVE AND SANITARY SEWER SHALL BE SCH 80 PVC
2" VERTICAL METER PUMP STATION 4. TRACER WIRE IS REQUIRED TO BE INSTALLED WITH THE PVC PIPE FROM THE PRIVATE
BEND (AS REQD.) wox.// PUMP STATION TO THE SANITARY SEWER CONNECTION.

5. CONNECTION TO SANITARY SEWER, PIPING TO BALL VALVE, BALL VALVE AND
METER BOX BY ACSA
6. 2” PVC BETWEEN BALL VALVE AND CHECK VALVE, 2” CHECK VALVE AND

METER BOX BY OTHERS.
7. IF PUMP STATION DISCHARGE IS TO ACSA GRAVITY SANITARY SEWER, USE PVC SDR 35
PIPE FROM EXISTING SEWER TO TRANSITION COUPLING.

REV. 06/09

M 8. IF PUMP STATION DISCHARGE IS TO ACSA FORCE MAIN SEWER, USE PVC C900 PIPE

CONCRETE BALL VALVE / FROM EXISTING FORCE MAIN TO TRANSITION COUPLING.

ANCHOR VALVE COMPACTED M 9. ACSA WILL CONSIDER HDPE PIPE AND CEPEX VALVES AT CONTRACTOR’S REQUEST.
BLOCK GRAVEL /

BEDDING
ELEVATION
PRIVATE, SEWAGE PUMP STATION
CONNECTION
AMHERST COUNTY N.T.S.

SERVICE AUTHORITY

PS—2




REV: 12/13

ACSA \ HOMEOWNER
OWNED/MAINTAINED | OWNED/MAINTAINED
|
|
|

DRIVEWAY

VARIABLE DISTANCE \

VARIABLE DISTANCE ‘

SEWER MAIN
—_— . — —— 55— —

REDUNDANT CURB STOP
VALVES ARE REQUIRED

f

| CONNECT TO NEW PUMP UNIT DRAIN LINES

4

—O \—ABANDON EXISTING SEPTIC
\ TANK AND DRAIN FIELD
SWING CHECK VALVE

/_ / a OVERFLOW STORAGE TANK

RESIDENT'S
HOUSE

PROPERTY LINE

VARIABLE SIZE

——ss———,ﬁ

AMHERST COUNTY
SERVICE AUTHORITY

3 ss ss ss \ (6' DIAMETER M.H.)
HDPE P/PE/ LOW PRESSURE PUMP UNIT & CONTROL PANEL

(AS PER SPECS)

NOTES

1. AFTER NEW SEWER CONNECTION IS COMPLETE, ABANDON
EXISTING SEPTIC TANK - REMOVE TOP, PUMP TANK DRY, BREAK
TANK BOTTOM, BACKFILL WITH STONE, TOPSOIL, SEED, MULCH.

2. SEPTIC TANK/DRAINFIELD AND NEW PUMP SYSTEM ARE SHOWN
FOR REFERENCE. CONTRACTOR TO COORDINATE
INSTALLATION/LOCATION WITH HOME OWNER. FIELD SKETCH OF
FINAL INSTALLATION TO BE PART OF AS-BUILT SUBMITTAL.

3. SEE PS-4 FOR DISTANCE OF LOW PRESSURE SEWER UNIT TO
HOME.

T

PRIVATE SEWAGE PUMP STATION

COMPONENT LOCATION PLAN VIEW

(N.T.S.)

PS-3
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REV: O1

PLAN

VIEW

VALVE .
CONCRETE MANHOLE 17 |PT FEMALE THREADED
COLLAR (TYP.) ADAPTOR (TYP.)
SEE ST'D DETAIL
Vi R — I— a— S

SCREW STYLE CURB BOX SIMILAR T
AY MCDONALD 5700 SERIES—MODEL
5700S APPROPRIATELY SIZED FOR
VARIABLE DEPTHS. LIDS SHALL BE
LABELED SEWER W/ BRASS
PENTAGON PLUG (TYP.)

CPEX RATCHET.
HANDLE CURB
STOP VALVE (TYP.)
(COMP X COMP)

A R
&.x/.xz?,&,z/»%xxxl}x%

N

| — PVC BALL
VALVE (TYP.)

ONCRETE PAD
B S OR BRICK

LPSS MAIN
(6 15'-0 8"

PEA GRAVEL OR

CRUSHED STONE (TYP.)

THRUST BLOCK

TO BE SPEC'D NOTES:
5 ENGINEER 1. TRACER WIRE TO BE INSTALLED WITH
(TYP) ALL PIPING AND SECURED TO ALL

VALVE BOXES/MANHOLES
2. CONTRACTOR TO SUPPLY 2 WRENCHES
FOR VALVE OPERATION.

SEWER FORCEMAIN TERMINAL

FLUSHING CLEANOUT END OF LINE

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

PS—5
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REV: 02/16

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.

POURED
PRE-CAST IN-PLACE

- — N
A

St r— e
el

UNDISTRUBED ]
EARTH

CONCRETE
ANCHOR

GRAVEL
BEDDING

TYPICAL IN-GROUND
SECTION VIEW

AMHERST COUNTY
SERVICE AUTHORITY

e L




- NOTES:

1. GRINDER PUMPS SHALL BE LOCATED ON EACH
LOT/PARCEL AS SHOWN ON THE APPROVED
DEVELOPMENT PLANS.

2.GRINDER PUMP ASSEMBLIES SHALL BE ENVIRONMENT—1
(240 VOLT) AS MANUFACTURED BY E—ONE
CORPORATION

3. ASSEMBLY TO BE LOCATED AT A MINIMUM 10°
DISTANCE FROM HOME OR PERMANENT STRUCTURE

E—ONE PUMP STATION

100" MAX

INSTALL CLEAN-OUT 10-0 FROM PUMP STATION

CONTROL AN
ALARM PANEL
**SEE E-ONE
INSTALLATION INSTRUCTIONS
FOR WIRING DETAILS

1" SCH. 80 ELECTRICAL CONDUIT (TYP.)
**SEAL CONDUIT PER
NEC SECTION-300.5 & 300.7 \

1

4" x 4" PRESSURE TREATED
TIMBER INSTALLED -

N

4'-0 ABOVE GRADE——_____|

GRADE MUST . CLEANOUT ADAPTER
SLOPE AWAY FROM GRADE TO BURY LINE, & THREADED PLUG
STATION 2" BELOW BASE OF LID (PER DETAIL CO-2) -
: : CARSON 2200 METER
GR’{“ - / BOX WITH CAST IRON
ARG ] | RN LID LABELED SEWER, J=,
PERMRNENTLY SECURE | -~
TWO 2" STEELRODS L=
/] . 12\JO18"LONGT
. (TYP.)
4" 4CH. 40 PVC -

SEE
DETAJL
GP-2

730" 1

DEPTH PER LOCAL C

415" k ]

PINCH VALVE

L4“ SCH. 40 PVC
LATERAL (IN)
FROM RESIDENCE

FOR GRINDER PUMP SLAB DETAIL
REQUIRED IN FLOOD PLAIN
CONDITIONS (SEE INSTALLATION MANUAL)

NEW HOMES

4" SCH. 40 PVC 4" SCH. 40

SANITARY WYE

DEPTH PR LOCAL CODE

6" VDOT-57 STONE UNDER THE
VALVE TO COVER PIPE

IDENTIAL E—ON
PUMP_STATION INSTALLATION

240 V POWER SUPPLY FROM CUSTOMER'S
ELECTRIC PANEL/BREAKER BOX

**TO BE INSTALLED/CONNECTED BY THE
CUSTOMER'S ELECTRICIAN

EXISTING HOMES

240 V POWER SUPPLY FROM CUSTOMER'S
ELECTRIC PANEL/BREAKER BOX

**TO BE INSTALLED/CONNECTED BY
UTILITY CONTRACTOR

REV: 02/16

AMHERST COUNTY
SERVICE AUTHORITY




REV: 02/16

FIELD JOINT REQUIRED
FOR MOCELS
DHO71-129 g: DRO71-129

DHO71-160 / DRO71-160

ELECTRICAL QUICK DISCONNECT
NEMA &P (EQD)

QUICK DISCONNECT ASSY.
(304 5.5.)

S.5. CAST BALL VALVE

OPTIONS : [ |[DHO71 s

GASKETED LID, HOPE

[ IDRO71 "85

STRAIN RELIEF CORD
CONNECTOR

PROTECTIVE CABLE SHROUD

/ (HDPE)

T T POWER/ALARM CABLE
12-6 W/GND.

E/ONE EQUALIZER

INTERNAL WELL VENT
2.0" DIA,

INLET, GROMMET
TO ACCEPT 4.50" 0.0
PYC PIPE (STANDARD).
DUST COVER SUPPLIED

FOR SHIPMENT (NOT

/ / SUITABLE FOR BURIAL)
DISCHARGE |
1-1/4" EPT
36.0 in
4T ALARMES, 914 mm
1-1/4" DISCHARGE LINE K 2 TO INLET
(304 5.5.) =
[ 26 in
416 in — ON 650 mm
1057 mm CHECK VALVE =
TO DISCHARGE (NORYL ) —] 18 in ?7?9 5
| oFF 447 mm .
ANTI-SIPHON VALVE 32 gal.
{NORYL) 1211
F\—_‘W'_}I?_'H/ TS
14 in
HDPE TANK ) B2 mim
DUAL WALL, CORRUGATED 29.5 DIA in 24 gal
749 mm aal
70 GALLON CAPACITY 9L
SEMI-POSITIVE DISPLACEMENT TYPE PUMP,
EACH DIRECTLY DRIVEN BY A | HP MOTOR
AD CH 1oszo/10| D
OR BY | CHKD DATE | ISSUE | SCALE

CONCRETE BALLAST MAY BE REQUIRED
SEE INSTALLATION INSTRUCTION

FOR DETAILS

NOTE: DIMENSIONS ARE FOR REF ONLY

SEWER SYSTEMS

MODEL DHO71 / DRO71
DETAIL SHEET

NAOCOSOPOZ

OPTIONS

: l:l D H 0 7 l = 7 4 LE\S’%iR%O‘{JﬂT%%?_S)
T IDRO71-74 =%

GRACE MUST:
SLOPE_AWAY FROM
STATION

&
COVER : =i
OVER f y
DISCH
L J
T —— 340
f ) HVERT
DEPTH
1
: <
P
73.0"
L
418 ( ]
T T
L ]
[ = = 1
T T
! ]
36.0 T T
= =
f ]
= T
[ ]
T :

DISCHARGE: 1-1/4 FEMALE PIPE
THREAD

INLET: EPCM GROMMET FOR
4" DWV PIPE (STAMDARD}

@ 2.5

T 1
l

CONCRETE BALLAST MAY BE REQUIRED
SEE INSTALLATION INSTRUCTIONS
FOR DETAILS

NOTE: DIMENSIONS ARE FOR REF ONLY

L

W © @

AD CAH 07/12/07 B

1416

SCALE

DR BY CHK'D DATE ISSUE

SEWER SYSTEMS

MODEL DHO71-74 / DRO71-74

NAOOSOPOS

AMHERST COUNTY
SERVICE AUTHORITY

GRINDER PUMP




8 — 11.5"

2’-1/2"

6” PRV VALVE
/ T 1 2" L—

FLOW

6” DIP/

4 - 115"

6" DIP

2’_1 1 ”

\4f PRV VALVE

PLAN VIEW
PRE—CAST VAULT EQUAL
TO CLEAR FLOW CO.
» 36" x 36" BILCO TYPE
8 / ACCESS HATCH
\ 5,000 PS|
6” THICK TOP REINFORCED

CONCRETE

ALUMINUM
/ ACCESS

LADDER

0S & Y
VALVES

12"

:
E>
J@

12"

11_6,1

STEEL PIPE 6” THICK
" SUPPORTS \ /BOTTOM

SECTION VIEW
NOT FOR TRAFFIC LOADED CONDITIONS

04/15/03

AMHERST COUNTY PRESSURE REDUCING VALVE VAULT
SERVICE AUTHORITY PRVN'{Q 6

RV-1




FORD A32 LOCKLESS COVER
ON EXT—1 EXTENSION RING

OR EQUAL
TOP OF BOX LEVEL
WITH FINISHED GRADE
|
= LR Y RELLLLLLLKLK
N AN AN AN APAPANAN N N AN AN AN AN
| R N
NN NS 2NN

SECTION
T } SERVICE

LINE

PRESSURE GAGE
POSITION TO
READ FROM
GRADE ELEV.

FLOW

{

> <
24 EQUAL TO
§ (INSIDE DIAMETER) 24" DOUBLE
04" WALLED
MIN. HDPE PIPE
SERVICE METER

]
N
o S s b
RADIAL BRICK
BRICK SUPPORTS
gﬁ;’g \éf\r(L)\éE OR PRESSURE REDUCTION VALVE
ASSEMBLY WITH STRAINER

AND PRESSURE GAGE.

4” VDOT #68 STONE

PRESSURE REDUCING VALVE INDIVIDUAL SERVICE

N.T.S.

05/13/03

AMHERST COUNTY
SERVICE AUTHORITY




COMPACTED BACKFILL

KX XX NN XL
Y N
N N
\ X /\\// /
N N\
FOR DEEP @\// \///
EXCAVATIONS, > \/‘ mguﬁ(l}c SEWER
TRENCH MAY BE p

WIDENED ABOVE /\\/ . TAPE REQUIRED

THIS POINT K \\\// 3XI|—ZI\ITSPVC FORCE
PER OSHA X ///
/
STANDARDS K N\
—SELECTED HAND—PLACED
" COMPACTED BACKFILL
127 (TYP.) —= - -~ ,#10 CONDUCTOR WIRE

REQUIRED FOR PVC
FORCE MAINS ONLY
FOR PVC PIPE, PLACE
- ISTONE TO PIPE SPRINGLINE

1/2 PIPE 0.D.
COMPACTED VDOT #10
OR #26 AGGREG_ATE/.
BEDDING 1/4 PIPE O.D.
4” MIN.
#57 MAY BE USED IN 6” MIN. IN ROCK

HIGH WATER TABLE AREAS.

THIS DETAIL APPLICABLE

FOR DEPTHS LESS THAN 14 FEET.
SEE PLANS FOR MODIFICATIONS
IN DEEPER TRENCHES.

TRENCH BED—SANITARY SEWER

N.T.S.

REV. 1,07

AMHERST COUNTY
SERVICE AUTHORITY

TB-1




COMPACTED BACKFILL

127 (TYP.) ——

COMPACTED VDOT #10

OR #26 AGGREGATE
BEDDING — |

KX NN NN XL
\\//\%/Q\//\\\// /\\\/\\/f‘//\\//
N N\
\ 5
N N
FOR DEEP ¥§<// /<§§2
EXCAVATIONS, > N
TRENCH MAY BE §§?/ O
WIDENED ABOVE N Y
THIS POINT X Q§?
X X
NV PN

~—SELECTED HAND—PLACED
COMPACTED BACKFILL

PLACE STONE TO PIPE
SPRINGLINE IF INDICATED
ON PLANS

1/4 PIPE O.D.

1/4 PIPE O.D.
4” MIN.

THIS DETAIL APPLICABLE

6” MIN. IN ROCK

FOR DEPTHS LESS THAN 14 FEET.
SEE PLANS FOR MODIFICATIONS

IN DEEPER TRENCHES.

TRENCH BED—STORM SEWER

05/13/03

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

B2

BC-CA-5 ‘ 941006.1236 ‘ BMK




REV. 8,07

MAGNETIC
WATER UNE\\\\\\\

MARKING TAPE \\

SNV
COMPACTED EARTH

T-BAR TAMPER TO BE USED

(FOR PVC PIPE) 3
(SEE NOT

N }\ FOR COMPACTION AROUND PIPE

/ "/ UP TO SPRINGLINE. THEN A
(Vavavara £ VIBRATORY TAMPER SHALL BE

BELOW)1 ZII’W

USED FOR EACH 12"
SECTION OF BACKFILL TO FINISHED
GRADE OF DITCHLINE.

SIZE #0 COPPER———]
WIRE (FOR PVC

SN

// WHEN ROCK IS ENCOUNTERED

PIPE)

EXCAVATE BELOW PIPE & BACKFILL W/

D/4 BUT NOT
LESS THAN 4"

" T——COMPACTED VDOT #10 OR
#26 AGGREGATE BEDDING

I INOR /> #57 MAY BE USED IN HIGH
0/2 WATER TABLE AREAS.

UNDISTURBED SOIL

NOTE: 3" COVER REQUIRED FOR 8” AND SMALLER PIPE.
4’ COVER REQUIRED FOR 10" AND LARGER PIPE.
MAX. COVER 4" UNLESS AUTHORIZED IN WRITING BY ACSA

TRENCH BED — WATER MAIN

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.

B=3




REV. 1/07

MAGNETIC
SEWER WARNING
TAPE AT 12-18"

COMPACTED BACKFILL

- 36" MIN. .COVER. - . -

B YT
w12 \ 672127 12h
FOR DEEP—/ ,\\//\,//\,\//\,\//

EXCAVATIONS,
TRENCH MAY

CVARIABLE.

| —— SIZE #10 COPPER
WIRE OR METALLIC
MYLAR TAPE (FOR
PVC PIPE)

/ FOR DEEP EXCAVA-
TIONS, TRENCH MAY BE
WIDENED ABOVE THIS
POINT PER OSHA

STANDARDS

BE WIDENED A
ABOVE THIS [="THIS AREA MAY v/
POINT PER BE BENCHED OR \/
OSHA BACKFILLED TO N7
STANDARDS SUIT FIELD NP
CONDITIONS.

-/—SELECTED HAND—PLACED

COMPACTED BACKFILL

|FOR PVC PIPE, PLACE

STONE TO PIPE

" ISPRINGLINE

‘ 1/2 PIPE O.D.

COMPACTED VDOT /

#10 OR #26 AGGREGATE
BEDDING

TRENCH BED—FORCE M

—— 1/4 PIPE O.D.

4" MIN. 6" MIN.
IN ROCK

AIN /SANITARY

SEWER PARALLEL IN

STALLATION

N.T.S.

AMHERST COUNTY
SERVICE AUTHORITY

TB—4




REV: 02/16

ASPHALT PAVEMENT ROAD SURFACE TREATED ROAD

S.M.—9.5A
ADT < 10,000
MILL AND 25 WIDTH 25 WIDTH S.M.—9.5D
REPLACE ADT > 10,000
BASE MIX 25A :
AGGREGATE TYPE ‘ EXIST. PAVEMENT
21A OR 21B SURFACE(TYP.)

12" MIN.

OVERLAP EACH SIDE

TRENCH TO BE PROOF
ROLLED TO 98% MAX.
DENSITY, AASHTO T—99
(STAND. PROCTOR)

NOTES:

7 2
(// ° ' — SUB—GRADE
AN=—24" PLUS | (UNDISTURBED SOIL)
// PIPE ¢
g BACKFILL ENTIRE TRENCH

BENEATH ROADWAY CROSSING
W/ VDOT NO. 21A STONE
COMPACTED IN 6" LIFTS

PVC—SDR 35 OR DI CL 52
(SEE PROFILES)

1.) A TRENCH BOX SHOULD BE USED IN ROAD AREAS WHERE THE
DEPTH IS GREATER THAN 5’.

2.) FOR LONGITUDINAL CUTS, MILL / REPLACEMENT SHALL EXTEND
12 INCHES BEYOND BASE MIX.

OPEN CUT TRENCH/ROAD REPAIR

AMHERST COUNTY
SERVICE AUTHORITY

WATER & SEWER

N.T.S.




REV: 02/16

6" (OR MATCH EXIST.
PAVEMENT DEPTH WHICHEVER IS
GREATER) CONCRETE

/

EXIST. CONCRETE
TO BE SAW CUT AT NEAREST JOINT

EXIST. CONCRETE

oo 295 \ N & 2025
eoe AN 4 }T\B(\Bf \ % EXIST. BASE STONE
© °\ \\\\S\ "KA\\\\M\\&Q)\\\ 0% % <
5. O\ N AN
NS N
I <// ot PLUS //‘¥SUB GRADE
OVERLAP EACH SIDE ///<— L or o (UNDISTURBED SOIL)
No oooo BACKFILL ENTIRE TRENCH
TRENCH TO BE PROOF %gfo AR BENEATH DRIVEWAY CROSSING
ROLLED TO 98% MAX. 5 W/ VDOT NO. 21A STONE
DENSITY, AASHTO T—99 ig"og%@g%ﬁ& 2 COMPACTED IN 6” LIFTS
(STAND. PROCTOR) . 4 PVC—SDR 35 OR DI CL 52
aooec% 0% 25 (SEE PROFILES)
/\/
//\ >\\/
\/\\/\

NOTE: A TRENCH BOX SHOULD BE USED IN ROAD AREAS
WHERE THE DEPTH IS GREATER THAN 5’

OPEN CUT CONCRETE DRIVE REPAIR—

WATER & SEWER

AMHERST COUNTY
SERVICE AUTHORITY

N.T.S.




REV:03/10

PLAN

VALVES NOT PERMITTED
IN DITCH LINE.

AMHERST COUNTY
SERVICE AUTHORITY

ON VDOT R/W, RECESS TOP 2" MINIMUM IN
SHOULDER TO PREVENT MOTORGRADER DAMAGE.
OTHERWISE, MATCH EXISTING OR PROPOSED

FINISHED GRADE.
\ /CAST IRON COVER

\\ I Vs | \\ AR Y |/‘7‘ \\\\/
%/\\/\iiv ~ v\\ = LI
SRS AAIIAAARK

CONCRETE
COLLAR
SEE STD
DETAIL
VB—-2

3—PIECE ADJUSTABLE
CAST—IRON VALVE BOX
WITH ROUND BASE

t————— MIN. AS SPECIFIED ———————— ==

~=—VALVE SIZE + 12" —=— t
4)!

SUPPORT VALVE WITH SOLID CONCRETE
BLOCK OR CONCRETE BEARING PAD WHEN
PVC PIPE IS USED

SECTION

VALVE BOX INSTALLATION

N.T.S.

VB-1




NOTES:

f. VALVE BOX PAD IS 7O BE MADE OF
CLASS A-3 CONCRETE (3000 PSI @ 28 DAYS)
2. 7O BE USED IN UNPAVED AREAS NOT IN GRAVEL RCAD SHOULDERS OR PAVED AREAS.

3. VALVES NOT PERMITTED IN DITCH LINFE,

24&:,

~— MATCH EXISTING OR PROPOSED
GRADE AND/CR AS SPECIFIED

L RO
TYPR. TYP.
5 U"' ot FINISHED GRADE
PSR wn
Lgapd s
N\
X i ~-2 PC #3 REBAR
\ (TYPICAL)
CONCRETE COLLAR - ng#,,_~—-VAEVE BOX ASSEMBLY
(CLASS A3 CONCRETE 4]

SEE ST'D. DETAIL VB—1
AS REQUIRED) :

DEPTH
(AS REQUIRED)

A

|

WATER MAIN

05/10

AMHERST COUNTY VALVE BOX PRECAST
SERVICE AUTHORITY SLAB INSTALLATION

N.T.S.

VB2




04 /22 /2002

3" | CLEARANCE

Raco Verbatim
Unit

11"

10”

APC PRO7T
Surge Protector

" | CLEARANCE
Heater
3"
6”
R

WEATHERTIGHT ENCLOSURE

FOR PUMP STATION ALARM MONITOR

N.T.S.

NOTES:

1. R is a NEMA type 520, 120 volt 20 amp receptacle.
2. P is a single RJ11 phone jack.

3. Enclosure is to be NEMA type 3R.

AMHERST COUNTY
SERVICE AUTHORITY

WE —1




UNDERGROUND UTILITIES




.Ui

HIGHLIGHTS OF UNDERGROUND UTILITIES DAMAGE PREVENTION ACT

Each utility is required to file with the Clerk of the Circuit Court, the name, address, and
telephone number of the person to be contacted Iocaily.

No excavation is to begin without 48-hour notice (excluding Saturdays, Sundays, holidays).
Noiice Is to be given to every local utility. Within 48 hours of notification, each utility is to
mark on the ground {by stake or paint) the horizontal location of existing faciities within five
feet of the proposed excavation. The utilities are also to contact the contractor doing the
propesed work (cr make at least two atiempts to contact him) if the utiiity cannot mark
existing facilities within 48 hours. Notification of inabiiity to mark location shall be within 24
hours. However, deferral to mark for extraordinary circumstances will not excesd 85 hours.

Noiification Requirements:

Namz of Contracior.
Location of proposed waork.
_ Office and fleld telephone numbers of excavator, demolisher to whomever notification
can be given.
Nature of proposed work.
Name of person for whom work is being performed.
Approximate dates and time work is to begin.

mmo oW

The utilities are to pariicipate in a preconsiruction mesting held by the state, country or
municipality. :

If the utility has not marked exisiing facilities within the time limit, the contracior may begin
excavation three hours after an additional netice fo the uiility.

Color coding of the utilities are below:

Electric Red Cable TV Crange

Gas Yellow Water Eiue
Steam Yellow . Sewer Green
Telephone . Orange :

Re-excavation (for maintenance, for example) within the fimiis of the orfginal excavaiion
does not require nofification.

For excavation within two fest of a marked utiiity location, the contractor shali take
precautions to not damage the existing facilities; he shall properly protect the existing ufility
while backfiling. The utility is to be notified immediately of any damage or disturbance of
existing facifities. The contractor shall not backfil until the existing utifties have been
repaired.

The contractor is lizble for damage to any properly marked utility if he has not adequstely
protected the utility.



AIR TEST TABLES
AND
DATA SHEET
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AIRTEST DATA SHEET

Owner (Name of city, district, ete.) ' | Test No.

Field Test Data: (To be filled in by the inspector) ) :
Date: Specified Maximum Pressure Drop: 1sig

ldentification of Pipe Matarial Installed

Specification

Pipe Under Test ' ' Time _ Field Test Operations Data
Presgsure | Time Allowed Start Siop P2#
Bia Length Referto initially for Pressure Test Test Elapsed or
Upstream |Downsiream D L UNI-8-5 Raised o | to Stabilize Prassure Pressure Time F2#
MH sta# MH sta# (it} (it.) {min:sec) {psig) iminy (psig} {psig) (min:sec) (P ofF}

Inspector's Name and Tiile:
Signature of inspector:

If a section fails, the following items should be complsted:
[dentify section(s) that failed R

L.eak {was) (was not) located. Method used;
Description of leakage found: 4
Description of corrective action taken;

For testresuits after repair refer to Test No. . Inspector
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VEBOT TRAFFIC CONTROL

Moier The following traffic contro! detzils are for general purposes only.  Contracior is
responsible for contacting VDOT and providing adequate traffic control for aif affectad areas for
the duration of construction activities, ACSA accepts no responsibility for contracter negligence
in traffic conirol matiers.



January 2003

TYPICAL TRAFFIC CONTROL
SHORT DURATION OPERATION ON MUETEFANE ROADWAY
(FIGURE TTC-11.0)

NOTES
Stapdard:
L. This typical traffic contrel layout shall not be used for Eimited Access Highway or Two-lane
reacways.

2. Each vehicle inveolved in the short duration operation shall be equipped with 2t least ome
rotating amber light or high intensity amber strobe fight. Although vehicle hazard warning
signals can be used io supplement tha votating lights or sirebe lights, ¢hey shall not be wsed
Instead of rotating lights er strobe Hghits.

of the sign at a mintmum height of 48

#

3. Vehicle-mounted signs shall be mounted with the botto
inck above the pavement.

Guldance:

4. The minimum distance between the sign/shadow vehicle and the truck mounted attenuorior (Thid)
vehicle should be 500°-800° where the posted speed limir is greater than 45 mph, and 350°-500°
where the posied speed limit is 45 mph or less.

Option:

5. The first advance warning shadow vehicie an fhe shoulder side where the operation is ocenrring may
be replaced with & “ROAD WORK AHEAD” sion on low speed (less than 45 mph). low volume (less
than 500 vehicles per dav) roadwavs.

6. The static waming sien and amow penel mav he replaged with a vehicle mounted CMS with a
minimum of 10" height characiers,

Standard:

7. A truck meunted attenuator (TMA) skall be used on the second shadow vehicele in the {ravelway
regardless of the posted speed Hmit. If the first shadow vekicle ocenpies any part of the fravel
iane, it shali be equipped with 2 TMA, or replaced with the “ROAD WORK ABEAD® sign,

Guidanee:

8. When using o CMS to replace the static sign and arrow panel, sach word messoge phase should be
Jollowed by the type B arrow display.

Support:

9. A short duration operation is defined as an operation that requires 16 minutes fo 60 minutes io perform in the
immediate area. (The immediate area is defined as a 1 000" + linear distance.)
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TYPICAL TRAFFIC CONTROL
OUTSIDE LANE CLOSURE OPERATION ON FOUR-LANE POADWAY
S - (FIGURE TTC-12.0) - e

NOTES

Standard:

3
Ee

On roadways having 2 median wider than &, leff and right sign sssemblies shall be
reguired.

Cruidance.

2.

Sign spacing distance should be 1000°-1500° for limited access highway, and on all other
roadways 500°-800" where the posted speed limit is greater than 45 mph, and 350°-300
where the posted speed limit is 45 mph or less.

3. Care should be exercised when establishing the limits of the work zome to insure mcrinmm
=) "
possible sight distance in advance of the iransition, based on the posied speed limit and at
least equal fo or greater than the values in Appendix A, Page 4-8. For limited cccess
- & -
highways a minipon of 10007 is desired.
4. All vehicles, equipment, workers and their aciivisies should be restricied to one side of the
pavement.
Standard:
5. Taper Length and Channelzing Device Spacing shall be:
Taper Lepgth
Speed Taper Length
Limic Lane Width In Fest
I3 = S~ ‘e Py s . ‘
M.PEH 16 11 13 Channelizing Device Spacing
25 105 115 125 Speed (mph)
K1Y 159 185 180 Lacation 4-35 36+
35 208 125 243 Transition Spacing pit 4¢"
48 276 295 328 Travelway Spacing g 80
45 458 485 548
56 506 259 608
33 550 603 660
i) ¢80 660 774 (Sheuider Taper = 1/3 L. Minimum)
&3 656 715 780

For all limited access highways, the taper length shall be 2 minimum of 10007,

6.

The buffer space length shall be as shown in Table 6H-3.0 on page 6H-5 for the nosted
speed lmit,

A shadew vehicle with either a type B or C arrew panel eperation in th
or at ieast ene rotating amber lght or high intensity amber strobe light shal
5¢°-100° In advance of the first work crew. When the posted speed ’

P

greater, a fruck mounted attenuator shall be used.

oad intersects the highway within the temporary fraffic cenirol zane,

iic control devices shall be placed as needed.
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_ TYPICAL TRAFFIC CONTROL
INSIDE LANE CLOSURE QPERATION ON FOUR-LANE ROADWAY
NOTES

Standard:

1. Oun roadways having 2 median wider than 8, left and right sign assemblies shall be
fred. '

F

e
=

4

Criiidance:

2

. Sign spacing distance should be 1000-1500° for limited access highway, and on all other
roadways 500°-800° where the posied speed limit is greaier than 43 mph, and 350°-300°
where the posted speed limit is 45 mph or less.

Lo

Care should be exercised when establishing the limits of the work zone to insure meximum
possible sight distance in cdyance of the transition, based on the vosted speed limit and at
least egual to or greater than the values in Appendix A, Poage A-8  For limited access
highways a minimum of 1000 is desired.

4. All vehicles, equipment, workers and their activities should be restricted to one side of the
pavemeni.

5. Taper Length and Channelizing Davice Spacing shall be:
Taper Length
Speed Taper Length
Limit FLane Width In Feet
M.P.H WP .
- 18 i1 13 Charnelizing Device Spacing
5 105 115 125 Speed (mph)
3g 158 145 18 Loacation §-35 36+
35 205 225 245 Transition Spacing pALN &g
44 Z7% 293 326 Travelway Spacing 4¢' 8¢
43 454 485 54
56 504 3550 5066
35 256 IR 660
&0 600 a50 778 (Shoulder Taper = 1/3 L Minimum)
63 c58 715 788
For alf Emited access highways, the taper length shall be 2 minimum of 1000°,
¢. The buffer space length shali be as shown in Table 65-2.0 on page §H-5 for the posted

= {2
el

o
tia)

SR b
Ly

e e
S

En

13

ka

e

s

o

7. Ashadow vehicle with either 2 tvne B or © arrow nanel operation i the cautisn mode,
¢r at least one rotating smber Hoht or hizh intensitv amber strobe iieht shall he narked
507104 in advance of the first work erew. When the posted speed limit is 45 mnk ar
greater, 2 frock mounted attenuator shall be used.

5. When 2 side road intersects the hig wway within the temporary raffie control ZOTE,
additionsl traffic control devices shall be placed 2s nesded.
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TYPICAL TRAFFIC CONTROL
MULTI-LANE CLOSURE OPERATION
(FIGURE TTC-14.0)

NOTES

e s

Standard:

I. On roadwaye havinge a2 median wider than 8%, left and right SEEH assemblics shall e
J = ] (=3 =1
¥ equii‘ed’;.

Guidance:

2. Sign spacing distance should be 1000°-1500" Jor limited access highway, and on all other
roadways 500°-800° where the posted speed limit is greater than 45 mph, and 3350°-500°
where the posted speed limit is 43 mph or less.

3. Care should be exercised when establishing the limits of the work zone io insure maximum
possible sight distance in advance of the transition, based on the posied speed limit and at
least equal to or greater than the values in Appendix 4, Page A-8 For limited access
highways a minimwm of 1000 is desired.

4. All vehicles, equipment, workers and their activities should be restricted to one side of the
pavement.

sStandard:
z - oL } . g : [T I
5. Taper Length snd Channelizing Device Spacing shall be:

Taver Lensth

Spesd Taper Length

Limit Lane Width In Feet

M.PH 10 11 23 Channelizing Bevice Spacing
i35 185 15 125 Speed {mph)
30 189 165 186 Location 8-35 36+
35 208 225 245 Transition Spacing Py 4
44 270 285 320 Travelway Spacing 447 gy
45 456 495 540
50 500 336 &0l
35 550 615 660
] aid 660 778 (Shoulder Taper = 1/3 L Minimum)
&5 &3¢ 715 780

T

For zH lmited aceess highways, the taper length shaill be 2 minimum of 160¢°,
6. The buffer space length shall be as shown in Tabie 6H-3.0 on page 6H-5.0 for the
speed Hmit.

7. A shadew vehicle with either 2 tvpe B or C arrow panel operatien in the caution mode,
or at least one rotating amber light er bigh intensity amber strobe light shali be parked
50°-100° in advance of the first work crew. When the posted speed Hmit is 45 mph or
greater, a iruck mounted attenunator shall be used.

& When a side road infersects the bighway within the temporary traffic contral Zoke,
additional traffic control devices shall be placed s needed.
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TYPICAL TRAFFIC CONTROL
LANE CLOSURE QPERATION WITH LANE WEAVE
(FIGURE TTC-15.0)

MOTES
Standard:

1. On roadways kaving 2 median wider than 8, left and right sign assemblies shall be
required, '

Guidance:

2. Sign spacing distance should be 1000°-1500° jor limited access highway, and on all other
roadways 500°-800° where the posted speed limit is greater than 45 mph, and 350°-500°
where the posted speed limit is 45 mph or less.

3. Care should be exercised when establishing the limits of the work zone fo insure maximum
possible sight disiance in advance of the transition, based on the posted speed limit and at
least equal to or greater than the values in Appendix 4, Page 4-8. For limited access
highways a minimum of 1000 is desired.

Speed Taper Length

Limit Lane Width In Feet

ML.P.H 18 i1 12 Channelizing Device Spacing
15 105 115 125 Speed (mph)
30 150 165 180 Locatien §-35 36+
35 265 2Z5 245 Transition Spacing 8’ 4Q'
44 278 295 320 Travelway Spacing 44 8¢
45 458 485 544
36 300 550 600
25 550 685 668
&0 600 660 778 (Shouider Taper = 1/3 L Minimum)
&5 650 713 784

For alt limited access highways, the taper length chall be 2 minimum of 10069°.
The buffer space length shall be 2s shown in Table 65-3.0 on page 6H-5.0 for the nposted
eed Imit.

4 shadow vehicle with either a type B or C arrow panel operation in the caution mode,
or at feast one rotating amber light or high intensity amber sirobe light shall be pariked
5¢7-18¢° n advance of the first work crew. When the pested speed Himit is 45 mph or
greafer, & truck mounted aifenuator shal be used,

When a side road intersects the bighway within the temporary traffic control ZOle,
additional traffic control devices shall be placed as needed.

fout
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TYPICAL TRAFFIC CONTROL
LANE CLOSURE OPERATION WITH CONCRETE TRAFFIC BARPIER

(FIGURE TTC-16.5)
NOTES
Standard:
1. On roadways having 2 median wider than 8, left and right sign assemblies shall be

reguired,

Guidance:

Sign spacing distance should be 1000°-1500° for limited access highway, and on all other
roadways 500°-800° where the posted speed limit is greater than 45 mph, and 350°-500°
where the posted speed limit is 45 mph or less.

Care should be exercised when establishing the limits of the work zone to insure maxirmam
possible sight distance in advance of the transition, based on the posted speed [imir and ar
least equal to or greater than the values in Appendix A, Page A-8. For limited cecess
highways a minimum of 1000’ is desived.

Standard:

Ly

=

Group 2 Channelizing device spacing shall be at the following:
Speed (mph)
6-35 36+

Transition Spacing 2 4¢°
Traveiway Spacing 44’ 8

Location

Length of pavement marking transition (L) = Pasted Speed {8} x Width of Transition
(W). (Example: 25 x 12°= 660"

1l

E-hl

End treatment of bartier in order of preference shall be:
a. Where guardrail exists, attach to barrier with appropriate fixed object attachment,
. Where cut slope exists, bury barrier into cut siope and provide for drainage as needed,

¢. Extend end of barrier until i is beyond the established clear zone (see Appendix A, page 4
for clear zone values).

t

bt

d. When barrier enéd is inside the established clear zong, attenuator service Type I or Type
shall be used. Refer to L&D special design drawings.

Barrier transition slope ratio shall be as follows:

74 mph=2

2011 60 mph=17:1 56 mpir=14:1
65 mph=19:1 3

4% mpb=11:1 38 > mphk=8:1
35 mph=16:1 45 mpb=13: 3%

When the barrier transition slepe is on 2 horizontai alignment, the total offset shall be preorated

hes i width and 12 inches in

B2 <

height shall be placed on fon of the

=

Barrier vertical panels § inc

concrete barrier and spaced 96° on centers along the paraliel or fangent sections and 48° on
centers along the transition or taper sections. Reflectorized surface shall be fizorescent orange
prismatic lens sheeting. The Hght at the breakpoint where the taper ends and the barrier
becomes parafiel to the roadway shall be o Type A flashing Heht,
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TYPICAL TRAFFIC CONTROL
CENTER TURN LANE CLOSURE OPERATION
(FIGURE TTC-17.0)

NOTES

Guidance:

1. The distance between signs and beginning of cone wransition should be a minimum of 500°
and a meaximum of 800,

Omtion:

2. Where Right-ogf-Wav or geometric conditions prevent use of 48" x 48” sions. 367 x 36" siens

mav be used.

3. For locations with a high volume of left turning movements. B3-2 oraphic “NO LEFT
TURN” signs mav be used within the closed lane.

Standard:

4. F'v prevent vehicles from entering inte the work zone, channelizing device spacing shaill
be a maximuom of 207 on centers.

3. A shadow vehiele shall be parked 50°-160° in advanee of the work crew. If muliiple

]

iames are presemt (four or more lanes excluding the center turn lzne) and the osiad
Sy 7 B
E
1}

it is 45 mph or greater, th ¢ vehicie(s} shall be equipped with 2 truck mounted
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TYPICAL TRAFFIC CONTROL
FLAGGING OPERATION ON TWO-LANE ROAD
(FIGURE TTC-18.0)

NOTES
Guidance:

1. Sign spacing distance should be 300°-800)° where the posted speed limit is greater than 45
mph, and 350°-500° where the posted speed limit is 45 mph or less.

2. Care should be exercised when establishing the limits of the work zone 1o insure maxinmum
possible sight distance in advance of the flagger station and transition, based on the posted
speed limit and at least equal to or greater than the values in Appendix A, Page 4-8.

Onption:

3. Where Right-0f-Way or geometric conditions prevent the use of 487 x 48" signs. 367 x 348”
signs mav be used.

~ o

4. Flagging stations shall be located far emough in advance of the work zone o permit
approaching rafiic to reduce speed and/or stop before passing the werk zone and aliow
n

ufficient distance for departing traffic in the left lane to return to the right lane before
e Y

aching oppesing traffic {see Table 65-4. on page 65H-5).

=

=0

=

<53

5. All flaggers shall be state certified and have their certification card in their possession
when performing flagging duties. (See Section §E.01, Qualifications for F lzggers)

Speed (mph)
-5 Jé+

Tramsition Spacing 20° 44

Location

A
e
b
£

ravelway Spacing 40° 8§

=¥

A shadow vehicle with at least one rotating amber light or high imtensity amber strobe
Hght shall be parked 50°-100° iz advance of the first work crew.
=

Omption:

8. A supnlemental flageer mav be recuired in this area to oive advance warning of the operation
ahead by slowine approaching traffic nrior to reachine the flageer station or quened traffic.

CGuidance:

8. Ifthe queue of traffic reaches the "BE PREPARED TO STOP” sign, then the signs should be
readjusted at greater distances.

Option:

10. Cones mav be eliminated when usine a nilot vehicle oneration.
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TYPICAL TRAFFIC CONTROL
NON-STATIONARY FLAGGING OPERATION ON TWO-LANE ROAD
{(FIGURE TTC-19.9)

NOTES

Guidarnce:

1. Sign spacing distance should be 500°-800° where the posited speed limit is greater than 45
mph, and 350°-300" where the posted speed limit is 43 mph or less.

2. Care should be exercised when establishing the limits of the work zone 1o insure maximum
possible sight distance in advance of the Jlagger station and transition, based on the posied
speed limit and at least equal to or greater than the values in Appendix 4, Page 4-8.

Onption;

3. Where Right-of-Wav or ceometric conditions prevent the use of 48” x 48” sions. 36” x 34

sicns mav be used.

Standard:

4. Flagging stations shzll be lscated far enough In advance of the work zome to permit
approaching traffic to reduce speed and/or stop belore passing the work zone and allow
sufficient distance for departing traffic in the left lane to return %o the right lane before
reaching opposing traffic (see Table 6H-4. on page 6H-5),

L
F=3
e

¢ GRAPHIC FLAGGER AEEAD sign (W20-74) shall stay within % mile of each

Gruidance:

6. daditional GRAPHIC FILAGGER AHEAD signs should be placed at ¥ mile intervals and
either erected by the approaching Hagger, or taken down as the operation proceeds past this
point.

Standard:
7. Al flaggers shall be state certified and have their certification card in their possession
when performing flageing duties. (See seciion 6E.01 CGuaiifications for Flaggers)

8. A shadow vehicle with at least ene rotating amber Hght or high intensity amber strobe
Eght shall be parked 507-109° in advance of the first work crew,

9. The maximam length of the work area shall be two miles,
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K EEP T H IS FOR YOUR REC OR DS
LIMITED WARRANTY . WARRANTY CERTIFICATE
Raco HManufacturing and Engireering Lo Inc.,Zmeryville, Zalifornia warrants this producst Hodel
to be in good working order for a pericd of one year from date of purchase as s mew product.
"~ the event of failufe o¢f any part{s), due to defect in materizl or workmanship sccurring
yin that eme year period, Raco will, at its option, repair ar replace the product at ne
ge for parts or labor, Any alteration of the product witheut instruction from Raco‘s
tngineering Department will automatically void this warranty. if aslterations of the unit are
authorized by Raco, piesse complete the authorization form in the Owners Hanual and return the
form T¢ Raco to epsure the warranty. Under no circumstances wilt Raco be respoensible for

Serial Number
Pate of purchase

Owner’s name

consecuential or secondary damasges. Address

The defective product should be reiurned, insured and freight prepaid, sesurely packaged to Dealer’s name
the address listed below. Please fnclude a copy of your sales receipt, the dizlers serial

number, and a detailed description of the problem you are expsriencing. Address

Raco Manufacturing and Engineering Co Inc.
Service Depariment

1400 62nd Street

Emeryville, California 94408

Detach hers before mailing

WARRANTY REGISTRATION

IMPORTANT: Plesse comrplete this Yarranty Resgistration and mail to
Raco Hanufacturing and Enginesring Co Inc., Service Department,
1400 462nd Street’ Emeryville, Califorpnia P4608, within 14 days

ef purchase.

Haodel

serial number

date of purchase

ek

s/ position

Company/QOrganization

vivisien/Departnent

- =

! Address

. Telephone

lealer’s Mame

lAddress

he following additional informstion will assist us in our continuing efforts to provide Please szend me more infor-
cyou with products that meer your specific reguirements, mztion on the following

guality products from RACO

Hanufacturing.
ler 15 used in: wasiewater, gas pipsline, remote eguipment,

orage, mical manufacture, energy gensration, sgriculture, Chatzarbox CE-4
other. Chatterbox [B-5

Chatterbox CE-14

. This sutodia
cold st

()~
w
L

- it uses the foliowing types of transducers: pressure, temperature, Anzlog inputs
Tlow, eliectrical detestion, ___ gas (all types), intrusion, ¥on-volatile memory
: .. float level, ' cther, HEKA 4X .enclosures
I Custom Vozasbulary
* first became aware of rhis autodialer from: dealer showroonm, cel ieague, 24 hr power supply
trade show, _ _ professional zssociation, magazine inguiry, Asynéhronous
] ather. communications

|

é Exvended Yarranty .
‘4. 1 read the Yollow ing publicationcs) regulariy:’




SECTION 1. TRODUCT DESCRITTION

The VERBATIM® Volce Recording Autodialer functicns as a remote
alarm monitor, typically monitori ng critical facilities which are
not staffed 24 hours a day.

The VERBATIM® autodialer monitors 2 inputs (8, 16, 24 or 232 input
opTicons are availzbls) from usa -sumnlwed external sensors, such
as Ifloat switches, limit switches, etc. These senscrs are usually
dry, isclated contacts which c?ose or open to Iindicate the sensad
condition. ’
When any of the external sensors indicats zan alarm condition, or
when AC pewer fzils, the VERBATIM® azutodialer accessas +the standard
phone line to which it is connected, d&ial Ling the appropriate phone
numbers and delivering the usar!s own pre-racordaed voica message
corresponding to those particular alarm onditions that are
currently active, Diaiing continuss respeatsdly through the entire
list of up to 18 programmed phone numbers, until the alarm ig ack-
nowledgsd by touch tcne command or oy calling the VERBATIM®
autodizler bDack.

The VERBATIM autcedialer incorpeorates many flexikle, volce-supportsd
proqrarnlnq and message re ﬂoraing options, to mest a wids range of
uger reguiremenis. Yet, in most cases the user may rely on pra-
existing default programmed parameters, greatly simplifying
programming.  Zven default voice zlarm megsages ars provided.

ALL USER PROGRAMMING AND VOICE MESSAGE CORDING MAY BE ZNTERED,
REVIZWED OR CHANGEID EITHER FROM TEE ::RQI\K1 PANEL OR TROM A REMOTE
TELEPHONE AT ANY TIME. THEUS, ZINSTALLATION AND PROGRAMMING MAY
EASILY BE DONE BY SEPARATE PdPSONNnL AW SEPARATE TIMES. Most pro-
gramming is entered in the form of 3-digit codes as described
hearein. All wuser programming, including recordsd messages, 1s
maintzinasd in permansnt non-volatile Nemory.

Individual standard centact inputs may be optilonally programmed to
report status only or to accumulate run times, or even to totalize
pulses from flowmeters, etc.. In most casas, the outputs of logic
ceontrolls may be Cﬂnnec* d directly to standard contact inputs

The VERBATIM autodiazler incorporates extremely therough and
effective electrical surge protecticn and overall rugged construc-—
tion, to deliver reliable operaticn under real-world condisions.

V8.8.89 1.




SECTION 2. INSTALLATTON

STEP 1: TOCATION AND MOUNTING

Choess a mouﬂtlug location which is net ex¥pesed to condensing
humidity or _empe*"tures beyond the limits of 20°-130°F. This
location should ideally be within 5 fest of a standard RJ-11 phone
jack and a GRCUNDED 120 VAC powar outlet.

Mount the di ler on canters of 6" x 11 3/8" using the ewternal
mounting ears on the snclosure. #10 or 3/16" bolt Sizes ar= best.
An opticnal NEMA 4X weatherproof outer enclosure is avaij able.
Thls al?ows the dialer to be mountad cutdoors as long 85 Tenpera-
ture limits ars not violated. It is bESu to nrovide at 1wast an
cverhead shelter to minimize dirsct precipitation and solar heating
sffacts.
An opticnal heater/thermostat is also availzbie for cold or humid
environmaents. The 120 vac heater dissipates 75 watts, rroviding
a temperature ris approximately 30 dagress, or &0 degreas whan

e e
enclosed in the copti

STEP 2: [NSTATIATION
inspect and remove any foreign matsrials which might create short
circuits.
Connect the red {(positive) batiery lezad to the posiftive fTarminal
on the gsl-cell battery.
Connect d*y (un-owarad) contacts To the terminal strip connecticn
points. The contact input wirss sheuld ideally be light (18 to 24
gauge} signal wire rather than heavy power wire, This reduces
preblems of bulk and stiffness.
Plug the power cord into a GROUNDED 120 VAC oUTLE Or, remove ths
power cord IZrom the dialsar and ingtail well-grounded 120 VAC power
Co terminal strip T83, located on the lower ?ig;t of the main
cilrcuit board. IF the dialer turns on when powsr is applied, turn
it off with the red ON/OFF key.

b

A
a]
6]
m
L0




éECTEOH 3. IHITIAL BASIC PROGRAMMING AND TESTING

3.1 DHONE NUMBER PROGRAMMING

Program your desired phone nunbers, from 1 to 16. Each number mzy
ke up to 24 digits in length. Be sure to include any nec essary
arsa codes or "1" prefixes. -

3.2 STEP 3: TPROGRAMMING INBUT CHANNEZLS

The VERBATIM autodialer neesds +o know whether its input channels
are to be NORMALLY CLOSED (alarm on Open Circuit), NORMALLY OPEN
(alarm on closed circuit), set for NO ALARM, or set Zor spescial
functicns, such as totalizing.

Aill contact inputs ars initially set NORMALLY CLOSED (i.s. they
will alarm on Open Circ it). This is the default setting and,
therefors, any Cpen Circuilts, including any inputs left unceonnectad
during installation, wiil app2ar as alarms until the inputs ars
rrogrammed.

Input channels may be pregramned  individually. However, a
convenisnt “auto-sat" feature may be used to accept all presant
inputs as "NORMAL. ™

SZCTION 4. RECORDING MESSAZES IN VYOUR OWN YCICE

Recor 1¢q messages 1s an optional step. The VERBATIM autodialsx
comes with bullt-in default normal and alarm messages for =all
channsls, so rsaz::orul..hJ messages in your own voice can ba rostponed
if you so desire, until you nave Dbecome mors familiar with the
unit. You may eve q chcese to record or ra-record YOUr oWn messages

from a ramote telephons at any time.

Ordinary contact input channel default messages are "Channel N
Normal' and "Channel N 2larm! (where N is the channel number) .

For "Status Only" and Run Time Meter preogrammed c¢hannals (never
causing an a‘"rm), the default messages are "Channel N is ONY whean
the input circuit is closed, and "Channel N is OFF"™ when the input
clrcuit is open.

The default Station ID message is "ID Number One." The ID massage
is included in every phone call to identify the calling unit.

In addition to the overall Station ID me ssage, twco differant
messagﬁs are usad for each contact input channel: ore message for
the NORMAL CONDITION and anotner for ths ALARM (fault) CONDITION.
Many WUsers can lsave the seyist ing default YChannel N is Neormal"
message Iin place rathsar than deveting rec rdlng time to the Normal

V8.83.8%
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Condition message for each channel. This lesaves mors recording
time available for recording ALARM {fault) CONDITION messacsa or
ezacll channel.

Unless. you have installed extra speech memory, the available
racording time isz:

"Initial" total recording Extendabls %o:

time (at Rats 1): (Rete 2, 3 or 4)

4 channel unit 14 sec 21, 2B or 40 sec

& channel unit 28 sac 42, 56 or 30 sec

16 or mors 56 sec 84, 112 or 160 sac
Initially, the unit is s=t for the fastest memory uss rate ("Rats
1%), giving ths highest fidelity sound recording.

If you need nors tinme, or if You _2re not certain, the VERBATIM
autecdialar's exclusive Rutosxtend' ™ featurse will automatically
extaend the available recording time, seleciing the cptimum
recording rate (spasch memory rate) to dgive you <the highest
possible reccrding sound cuality for your length of racording.

5.1 EPLAECING INQUIRY CALLS TO THE VERBATIM AUTCDIALER

You may <¢all the VERBATIM =zutodialer any time from any phons

After the programmed number of rings (default 1 ring), the VEREATIM
autodialer will answer, firss giving its Station ID Megsage, than
-any special warning messages (such as not having any phone numkbers
programmed, unit is in the disarmed state, etc.), and then +the
status of zach channesl input. If thers ars no unacknowledgsd or
acknowledged alarm conditions on any channel, then just befors the
status repert tha VEIRBATIM autodialer will say "All channels
nermal™., If this call is acknowledging an unacknowlsdged alarm,
The VERBATIM azutocdialer wil say "alarm is acknowledged™

The channel status report will be recitad 3 Times. Betwee
recital the VERBATIM autodialer will issue & prempting beep and
then wait 2 few ssconds for you to cptionally enter a spsco

mand Tone. If you have not chosen e enter a tene, ths
say "Goodbyse" and terminate the call. '

5.2 UNMCHECK sTaTUusgH

1

NQUIRY AT DANDL

Wnen tThe WORM LED is 1it, you may hear a report of current
conditicns by pressing the N RM/CHECK STATUS key. VYou may cut this

report shert by again prassing the NORM/CHECK STATUS kev.

X4
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5.3 RECEIVING AIARM CALLS FROM THE VERBATIM 2UTODIALER

When any input condition vioclates the zlarm condition programming,
and 1f that viclation persists for the duration of the Alarm Trip
Delay for that input, the unit goes into an Unacknowladged Alarm
state and begins dialing the first of up to 16 programmed phone
numbars. (You may opticnally program for Alarm Call Grouping if
you want the numbers dialed to depend on which channel is in
alarm.) The corresponding channel alarm LED begins flashing to

indicate an unacknowledged alarm.

After dialing the First number, the VERBATIM autodialer waits a faw
seconds and than begins sSpeaking its messages. The messages follow
the sam2 format as for an inguiry call, including the prompting
beep, except that channels that have no alarm activity are nct
included in the alarn report. If there is no acknowledgsament, the
VERBATIM autodialer will Tepeat the message for the programmed
number of repeats (default 3 repesats), then will say "Goodbye" zand

4 2 — an
Terminate the ca2ll.

IZ the alarm vioclation is corrscted after the unit hzs gene into
&n Unacknewledged Alarm stats, calling will nct ceass, Howaver,
the phrase "now normal' will be added at the =nd o sach rscital
¢f the 2larm Condition message. Excepticn: For power failure
alarms, when power is rsstored the message is '"Power is cn.®

(Sl
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These alarm messages will then cont
-sfatus reports until the Alarm Resat
If a channel is in viclation but its Alarm Trip Delay has not time
cut, the channel's zlarm message will e L] r
Talart™ addad.

5.4 (CONTINUED DIATLING IN THE 2BSENCE OF ACKNOWLEDGEMENT

foh
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The VERBATIM auto
Betwesn Alarm Call
the VERBATIM autodi
nowledgsemeant is re
number will bs dial
repeatedly going
acknowledgsmant i

will then wait for the programmed Tine
ult 2 minutes), during which you may call
back to acknowledge the alarm. If no ack-
b t the end of this period, the next phone
d. The procass will be repeated indefinitely,

i 1 the designated phone numbers, until
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5.5 ACKNOWLEDGING THE ALARM C2LL

To acknowledge the alarm during the alarm call, enter a touch tons
#9¥ at the sound of the prompting beep. Ths VEREATIM autcdialer
will say "alarm is acknowledged, Goodbys" and terminate “he call.



See SECTION 5.7 for additional wavs of acknowledging a
without ending the call.

]

Y alarm

An alternate way to acknowledge the alarm is +o wait for the alarnm
call to end, then call +the VERBATIM autodialer back. 2+ the front
panel, prassing NORMAL, PROGRAM, DISARM, or DIALOUT will also
acknowlad LED

ge the alarm. Upon acknowledgement, the channel
ro

changes from Tlashing to steady illumination.

5.6 ALARM RESET TIMEQUT AFTER ACKNOWLEDGEMENT

receiving an acknowledgement, the VERBATIM autedialer begins

iming out the Alzrm Reset Time, (default 1 hour). Further calling
on behalf of that channel is suspended, ragardless of further
activity at that particular input during this pericd. If neyw
alarms occur on cther channels during this pericd, the unit will

go back into the Unacknewledged Alarm statz and cGial the first
appropriate thone number, with dizling continuing until a new ack-
nowledgement is received. )
At the end of the Alarm Resat period the channel zlarm LED turns
¢, the Acknowladged alarn status is cleared for =hat particular
channel input, and it is again readv to ge into Unacknowledged
Alarm whenever a violation ccocurs at that input. In particular,
this means that if tha viclation had not been removed pricr to the
Timeout, dialing will begin again immediately upeon timecut of that
Alarm Resst pericd.
.7 REMODTE QVER-THE-DHONE PROGRAMMING
During any phons call (inquiry call or alarm call), at the epnd of
each round of messages, ths prompting beep is issued. TIF Yyou press
a2 Command Tone "1" 2t the sound of +he beap, the VERBATIM autc-
dialer will prompt you to enter a progran code. {Cr, if yocu hnave
e@stablished a Security Access Code, you will first be prompted for
this code). You may enter codes for most of the preogramming
operaticns described in this manual gxcept resading or changing the
optional sscurity access cods.
5.8 USING THE VERBATIM AUTODIALER TO DIAI OUT
AND CONVERSE (SPEAKERPHONEY
AT the panel, vou may press the DIALOUT/PRESS TO TALK key and press
the digits of the phone number yeu want to dial. Each digit vyou
prass will be dizled as you press it. You will then hear the sound
©f the ringing. When vyou hear thea phone answered, press and held
the zame DIALOUT/PRESS TO TALK key as you speak to the rerson on
the line, and releass #he key to listen. VYou can continue the
conversation in this manner. To end the call press NORMAL. If +he
DIATOUT/PRESS T0 TALK key remains unpressed for mors than 2 nin-

utes, Tthe VERBATIM autodialer will automatically end the call.

& : o Va.2.89




To automatically re-dial a number that was previously manuall
enterad by thisg mathod, press DIALOUT/ PRESS T0 TALK as before
then press ENTER rather than entering digits manually.

y‘.

2

If you are at the panel when a phone call is in progress, you may
suspena the message report and converse with the person on the
other end by prassing the DIALOUT/PRESS TO TALK key as describegd
above. There will be no additional dialing, since connection has
already been established. mTo end the call, press NORMAL,.

SECTION 6. YVERBATIM® SERIES V5SS SPECIFICATIONS

Description & DPhone Number Dialing:

1. The dialer shall be a solid state component capable of dlaling

" up to 16 phone numbers, each up to 24 digits in length. Phone
numbers and Standard pulse dialing or Tcuch Tcne DINF dialing

are user programmabls via the system's kevboard or Touch Tona

d

rhone.

Sclid State Voica Messace Eecerding and Plavback

2. The unit shall nave two different categories of Speech messags
capability, all implemented with permanent non-veoliatile selid
state circuity with no mechanical tape mechanisms

#% User Tiesld Racorded Messages: The user may record and re-racord
nis own voics messages, for each input channsl and for ths
Station ID. The tims For each message shall he adjustaklse, and
rscordings may be made at the front panel or fron any r=mots
Toucn Tone talsphona. Provisien shall be includad for status
only (non-alarmable) massages.

** EPermanent Resident Non-Recorded Messades: Permanent built-in
volice messages shall be included o support user pregramming
Operations, to provide supplementzl warning messages such as
ad~ ing that the alarms have been disabled, and tec allow the
unit be fully functional even when the user or installer has
netT recorded any messages of his own,

Local & Remote Programming Camabilities:

3. The user may optionally elect to alter the following parame=ers
from their standard normal default values viza keybcard entry
or remotely from any Touch Tone phone,

** Alsrwm Call Grouving: On alarm, system shall selectivealy czll
the corrsct phone numbers according to ths current alarm(s}.

** Alarm response delav: .1 to ©995.9 seconds.

** Delav betwesn alarm call outs: 1 to 99.9 minutes.

*% Alarm reset time: 0.1 o 59 nours or “"NO RESETY,

** Ingoming ring responses (answer) delav: 1 tc 20 rings.

*% Number of message repetiticns: 1 to 20 repetitions.

**% Input alsrm criteria: Zaen channel shall be independentiy
cornfigursd for "Alarm On Open Circuit", "alarm On cClos=d
Cirxrcuit”, "No Alarm". '

*% Autocall Test: When enabled, the wunit shall place & single
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round of test calls, both at the *ime this function is enablad
and also al regular subssguent intervals until this functicn

** Run Time Meter: Sal

cted inputs shall accumulate and rep
i <

number of hours that its input contacts have beer
*% Remote svstem microvhorne a tivation.
** Remote and local arming and disarmine of svsten.
*% Pulss Totalizer Function.

Nonvolatile Program Memorv Retention:

4. User-entered programming and vcice messages shall be. kapt
intact even when all power 1s removed for up to ten years.

Acknowledcement: '

5. Acknewledgement of an alarnm pheone call is to be acconmlished
by pressing a Touch Tone® %" as the alarn call is being
received, and/or by returning z phone call to the unit after
having received an alarm call.

Input Mondtoring Function:

&. The unit shall continuously meonitor +he presence of AC power
and the status of four contact closure inputs. AC power
failurs, or violation of the alarm criteria at any input, shall
cause the unit to go into alarm status and begin dizl-cuts.

Alzrm MYessage:

7. Upcn initiating an alarm phone call, the system is to "speak”
ornly those channels that are currently in "alarm status,

Speakerphone:

8. The unit shall be capable of dialing any phons nunbsr on
command and function zs a speakarphone.

Inguiry phons
Time from any tele; cne, locally

Fower Battsrv Backun:

10. Normal power shall be 105~135 VAC, 15 watts ncminal. The
product is to contain its own gel cell rechargeable battery
which is automaticalily Xept charged when AC power is present.
Thre system shall operate on pattery power for a minimum of =iw
continuous hours in the event of AC power failurs. A shorter
bzckup time shall not ba acceptable. The built-in charger shall
be precision voltage controlled, not a "frickle Chargsr," in
order to minimize rechargs %Lime and mavimizs battery life
available. . ‘

Dhone Tine:

11. The dialer is %o use z standard rotary pulss or Touch Tone
"dial-up" phone line (direct leased line ngt to he raguirsd)

o
<
w
m
m
o




and is to be F.C.C. approved. Connection to the telepheone is
through a 4-pin modular jack (RI-11).

Intgaral Surge Protection:

12. Gas tube and solid state surgse protection is to be provided on
all inputs, in ncluding power, paene and signal lines. These

tectors are to ba integrally lncormorat 4 into the main
it board for maximum protection. Protectors mounted
1al to the main circuir board shall not be an accaptable
t

=
substitute. The installer shall provide a gooa electrical
ground ceonnection point near the unit to maximize the effec—
tivensess of the surge protaction.

Warrantv: .
13. The dizler shall be coverad by & two (2) year warranty covering
parts and labor performed at tn Factory.

Mocdular Ungrades:

14. The system shall includs expansion connectors %o aﬂcammoa ate
field upgrades for additional dry contact inputs, remots
sSupervisory control outputs, analog inputs angd communication
with remote printers and computars.,

2dditional Fasaturss: Ssaled Syitchss, LED Indicators, Alarm Disable

Warning, TalkThrouagh

i3. R11l keyboard and front panel switches shall be sealed to
prevent contanmination. Front panel LED's shall indicats: Normal
Operation, Program Mode, Phone Call in Progress, Status for
2ach channel, AC Power Prassnt, AC Power FalTuLu, and Low,
Discharging or Qeﬂnargﬁng Ba ttery. Cn any Inguiry teiephone
call or On Site status check, the voice ghall provide spacific
warning if no dialout plione numbers are enterad, or if the unit
is in the “alarm disabled mode, or if AC power is off or has
been off since las+t raset. A cLilt-in micropheone shall allow
anyone at a remots phone to listen to local scunds and have =2
two-way conversation with personnel at the dizler.

Svezcial Qrder Items:

15, ;he.Lo¢10w1ng cptions shall be avzilable on specific order:

2) NEMA 4¥ (totally sealed) enclosurs. '
B) 4, 12, 20, or 28 extra contact channels (&, 16, 24, or 32

respectively, total).
c) 1, 4, 8, or 1§ analog channels.
d) 24 hour Datuery backup life (& hours standard).
e) ;uavnosbatlcaTTy controlled heatsar.
£) Computer communications 1nterxace
g} Radio comnunica“ﬁons int
) Remote supervi sory contr

(Specifications subject to change without notice.)



6.1.0 FACTORY OPTIONS

6.1.1 24 HOUR BATTERY BACKUP

+

Achievaed by installing low pewer IC chips, thersby sxtendi
battery discharge time to 24 nours bef T = £ a

6.1.2 NEMA 4-¥X WATERPROOF ENCLOSURE

The VERBATIM in its basic enclosure mounts inside this enclosure.
Sturdy fiberglass construction for outdoor applications. Encleosure
is corrosion proof and sezlegd against 12 feet of water, vaet cpans
conveniently for access. FEnclosure size 13 1/2% H X 11 1/2" W ¥
5 5/8" D, Mounting centers 12 3/4m X 8n,

Recommended for envircnments below 20 degress F or where ny
condensation is anticipated, Feater/Thermostat reguirss drilling
& mounting holes in Verbatim® snclosurs.
§.2.0 MODULAR OPTIOHNS
£.2.1 8, 16 OR 24 ADDITIONAL DRY CONTACT INPUTS
Procvides additional contact inputs by means of a plug-in modularx
sxpansion board inside the VERBATIM enclegure, to provide a ftotal
of 8, 16, 24 or 22 cocntacts total,
§.2.1 COMPUTER COMMUNICATIONS INTERFECE
Allows the unit to communicats ever standard phona lines to a
central printer/moden, computar, etc. in standard ASCII Format: at
either 300 or 1200 baud. S&tandard voice communication capability
is retained, along with the special alarm voice calls to parsonnel
in the event of an ASCII communication failurs. Note that for
proper operation the Speaker/Mike switch must normally be left in
the Speaker positicon. on specizal order at extra cest, a local RS-
232 serial port can be provided to allow on-gita communication
betweean the VERBATIM and a local terminal or computer or printsr,
atc.
6.2.2 REMOTE SUPERVISORY CONTEROL
Allows ussr to add 4 or § control outputs which can control pumps,
valves, etc. Operations is by DTMF Teouch Tone with voice guiding
the user and providing confirmation of cperations. ith the
cpticral COMPUTER COMMUNICATIONS INTERFACE, operation can alzo ke
done Trom a rsmote computer terminal. In either case, a s=scurity
code may optienally be programmed at the VERBATIM kavboard.
Contrcol operaticon mav also be performed a2t the keyboard. Operation
may be either momentary or maintzined.

j_.l
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The plug~in output modules are housed in a separats NEMA 4%
ahclosure, and reguire 120 vac power The output modulss may be
any combination ©f the fellowing s_anuard OPTO 22 Modules:

OACS 12-120 wvolt AC, 20 ma - 2 amps.

CACEA 24-240 volt AC, 20 ma =~ 2 amps.

GACSAS  120/240 valt aC, Normally Clesed.

QECs 5-50 volt DC, 5 ma - 2 amps.

oDCsA 5-200 wvolt DC, 5 ma - 2 anmps.

ORRS Dry Reed output, 10 wva, 100 vdeg, 0.5 amp. -

icte that for proper oper tio
ront panel must normally b le
rephone sound pickup does not

the Speaker/Mike switch on the
-~ ..’t
mic

crmmands.

t in the Speaker position =zo
intarfers with remote control tone

0 4 H:?
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FRONT PAMEL KIS AND INDICATORS

MICROPHONE : |

oo - | i
00 0
o0

ERCGRAM MCDE; READY
FOR PROGRAM CODES.

. NORMAL MQODE: NO MESSAGE 15 WOW
UMACKNOWLEDGED ALARMS |

/EEING RECORDED.

1
cHecKstus wcoz | N0 PROGRAR / 1 ©5 09 13 17 21 =265 =29 |
“OCAL mauRn. T TTCHEK RECORDINGT O 06 10 14 18 == =28 30
/I,aesm DSHRNEZ, OB OF 11 1S 19 23 27 =1
BATTERY CHARGING | AL PHONNG\ O4 0T 12 18 20 24 =8 o
OR DISCHARGING » | : % i
/ | “FLaskes wHEN UNT
l 1S DISARMED. ;
AC POWER RALURE: § . . S i
BUNNING ON SATTZRY."* FHONE CALL it PROGREES; *
ALSO FLASHES BETWEEN CALLOUTS,
PUTS UNTT IN PROGRAM MOOE. ;
|
EXECUTES PROSRAM
CODE ENTRY.
i SPEAKER

RETURNS 7O NORMAL FODE.
I ALREADY NORMAL, GAES - T LT i
THECK STATUS REPGORI. ALSD Lm ALT
TERMINATES CLALLS AND REPORTE,

oL eut ] .
ACSTOESS PHOME LINE: PREPARES 1O | mesw 8= e
DIAL DIGIS A5 THEY ARE PRECSED. ik

PRESS TC TALK, RELEASE O LISTEN,

OO0

000
O00O00
OO00O0
00000

e 7
DISARMS UNIT (PREVENTS ALARM | R
CALLE. I ALREADY DSARMED,
t45 AND CLEARS LD ALARMS.
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RACO DATA ACQUISITION SYSTEM SPECIFICATIONS

Izouasy 29, 1950

Overall Svstermn Equipment and Operatine Descrintion:
The overall system shail consist of cne or more Vertaum voics/datz RTU'S {sz= sparate RTU specifications),
and a Centrai Station Computer with Raco system saftware, modem and printer. The RTU' shall communicate
with the Central Staton Computer, and in voice mode with personnel, using ordinary dial-up telephone lines,
Systems requiring leased dedicated or speciaily conditicned phone lines shall not be accepted. The RTU shali
be capable of funciioning 2s an ajlarm svsiem indevendsnt of the operation of the Ceniral Starion Computer,

In operation, the Cantral Station Computer shall il eack RTU at programmabie polling intervals 1o get perjodic
status repors of all functions being monitored. Additionally, if an alarm condition should oecur az any RT4, that
RTU shall place an alarm cail 1o the Caniral Siation and send 20 alarm stams report. I the Central Station is
manned when an alarm call is received the operator may slect o acknowledge the afarm. The Cental Station
shall also be programmable 10 awomaticzlly acknowiedge the alarm. If the alarm is not ackmowiedged, the RTU
shzll go on to place alarm @ils 1© 2 serfes of programmed phone qumbers, giving the alamm reper: by digitized
voics o persennel Acknowledgemen: of the alarm report from the additional phone numbers shall be possible
by Touch Tone command or by eiling the RTU back.

Personnel may also call the dialer at any time from any phone 1o ger 2 voice digitized repory, or from the

computer 10 get a screen and printed report. aAll remote dialer keyboard prograwmiming may be raviewsd and
changed fTom the computer, or from any phone using DTMF Teouch Tone commands, xcept that any desired
security access code must be initally established ar the dialer Keyboard only,

]

#. Cenrral Swation Eguipment Specification

General Auributes of Central Statjion Software Proeram:

1. The Central Siation software program shall provide color graphic sereens and puildown menus. Where pracricz,
the program shall allow operator choices to be achieved by toggling among avaiiabie choices rather than reguiring
keyocard typing of choices. Where the user amters values, the scresn shall provide popup warnings if the eniry
does not fall within "legal” paramerers,

Central Station Alarm Acknpledeement Sertings: .

2. The program shall alicw conveinient toggling berwsen three acknowiedgement modes:  Central Siation
autematicaily acknowiedges incoming alarms from RTU’s; Central Station provides no acknowledgement; and
Central Stauor aliows the operator to directiy acknowledgs alarms when he is present and chooses to do so.

Mamine Ceniral Station. RTUs And Their Individeal Input Channels: -

3. The program shail provide convenient means for entering appropriaie identifying names for the Caniral Station,
for each RTU, and {or each individual input channel for each RTU. Ones= entered, these identifying names shall

appear in z2ll screen and printed reports in lew of generic defzult notarions such zg."channe] 17

-

i

olling Oreration:

. The program shall allow entry of the phone numbers for the Central Station 10 use in calling the various RTU:
in the system, and f[or setting the polling interval. In cperation, the time and date and all status information from
cach polling cail shail be automatically printed as well 23 archived 10 the computer’s fied disk for later reirieval.
Caonverient provision shall also be made for special poliing calls on operator demand, 1o either a single specified
RTU or to the entire system of RTU'S, a1 the operator’s choice.
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Communications Formaz:

~

2. Communications shall be in the sizndard Bell 2124 formar (1200 baud) with auromatic faliback to Bal 103 forma:
{300 paud). The RTUs shall be capable of both asynchrouncus datz znd svntiesized voice communicatons.

Communication between the Verbatim RTU and the Central Staticn urilizes 2 RACD proprietary block mode
transmission method with Cyclic Redundancy Checking (CRC-16) and Awtomaric Repeat Reguest proiocol for
error-free ansmission.

Special Backup Communications Faiture Alarm Funcron: .

3. “When the unii calls the Cenwal Stador Compurer, if it shouid fail to eswblish Proper connecton, it shall terminate
the call 2nd make another atiempt 1o reach the same gumber. If after a programmed number of aKEmMDE no
computer comnection has been esiablished, the unit shall go on 10 call persomme! with 2 specizl Commumication
Failure Alarm messags. :

Phone Number Dialing:

4. The umit shall be capable of dialing up 1© 16 phone numbers, each up to 24 digies in jength. Dizling shall be
programmabis as Romary Puise, Touch Tome, or High Spesd Tons Dialing. Phone mumbers and pausss in the
dialing string shall be user programmable via the svsiem’s keyboard or Touch Tone phone, or the Canrral Staticn
Computer. To accommedate FBX', callular phones and pager systems, the length of each pause shall also be
programimabie.

Solid State Voice ivessave Recording and Plavback:

5. The unit shall have two different categories of speech message capability, both implemented with permanent non-
velatils solid state circuizry with no mechanicai wpe mechanisms. The unit shall allow for message recording from
a remote telepnone as well as fom the front panel, and shall at 2 minimum incorporate the followine saven spesch
message atiripuras:
A

A. User Tield Recorded Messages: The user may record and re-record his own voice messages, for each input
chennel and for the Sizvon D, :

B. User recorded messages shall be retained inwct in nermanpent. 10-vear non-volarile memory in the event of &
or system baiery failure or disconmection.

C. There shafl be no limit on tie length of anv varricular message, within the overall availabie mes age recording
time, which shall be 40 seconds for 4 channa? units; 80 seconds for 8 channel units, and 160 seconds for 16 or
more channels.

D. The unit shall allow selective recording of both Normal and Alarm advisorv messages for each input channel

E. The unit shall provide for automatic seting of the ootimum spesch memory usage mie for the toial set of
messages recorded, in order 1o achieve optimum recording sound guaiiny.

fal

Circuit board switches or jumper straps shall not be accentable means of manipujating message length or
recording rates.

G. Permanent Resident Non-Recorded Messasas: Permanent buili-in messages shall be included to support user
Programming operalions, o provide supplemental warning messages such as advising that the alarms have besn
disabled, and 1o allow the unit to be fully functional even when the instailer has 10t recorded any meszages of
s owz.

POV Y T I .

Inrut Monitoring Funclions: _
¢. The unit shall contipuously monitor the presence of AC power znd the states of four coutact closure inputs. Unit
shall optionally be feld upgradable to incorporaie a toual of 8, 16, 24, or 32 dry contact inputs. AC power failure,
or violanicn: of the alarm ¢riteria at any input, shail cuse the upit 10 20 im0 alarm status and begin dizl-ours.
The uniit shall, upon a single program eniry, anomaticlly accept all the existing input stares 25 the normal non-
alarm szate, eliminating possible confusion about Normaily Open versus Normally Clesed inputs. Further, as
a diagniostic aid, unit shall have the capability of directly announcing the swaie of any giver imput as currantiy
"Open Circuit” or "Closed Circeit', without disturbing any message programming. Eack input channel shall also
be independently programmable, without need to manipulate circuit bosrd switches or jumpers. 2s MNormally
Cpen or Mormally Closed, or for No Adarm {Status Oniy), or for Pulse Totalizin g, or for Rua Time Metering,
or completely disabled {omited from all reporis).

Led



n Time Meter Funciion: .

7 Dry contact inpuis (up 1o a total of § of the inpurs) shall be programmable 10 accumulale and report the number
of hours their raspectve input circuits have besn closed.  Any such i inpurs shall never czuse ar alamm, but on
inguiry shall recite the channel’s message accor ding 10 the status of the input and then report the accwmuiared
tlosed circuit dme to the tenth of an hour. The imput shall report up 10 a totwl sccumulated running tme of
99,999.9 hours before rolling over to zero. The inital value of the Run Time Wieter shall be programmable 1o
match existing instrumentarion. Message recording shall allow customized voics messages of e wengml form "1‘.?1“
lag pump is on. Rup tme is ] XIOOTK ours”,

Puise Tomlizer Funcriog:

g Dry conmact inputs (up to 2 wwal of § of the inpurs) shall be programmable 10 accumulate the number of pulsss
(momeniary cOniact closures) ccourring at the input. An alatm serpoint shall be programmable to create an alamm
call upon reaching a particuler totl vaive. The input shall accept a puise rae of up o 100 pulses per second. If
the puise rate excesds 50 puisss per second, the puises must have a 50% duzy cycle. The Towalizer shall accumulaze
no less than 4,000,000,000 puises before rofling over to zero. The initial vaine of the Puise Toralizer count shail
be programmable w match existing instrumenmtion. A progremmable scale wanslaton facor and voics message
recording saall allow csmpie cly ::—_tﬁorvd vaice reports in translated spoken wnits, of the generzl form "the 1o zal
main valve water flow s ZXOCLK millicon ga allons’,

Yoice Reports Durine Inguirv Calls:

9. When persomnel call the unit for voics reports, the station ID message plus the messages indicaring the starus of
all inpwt channels shail be spoken by the wnit. The word "alert” shail be appended 10 the message for any channal
detecting a viclation which has not ver sarisSed the alarm T I7ip Deiay for that channel If no chanpels have any
alarm status, the preambiz "All channels nommal” shall be spoken, to avoid the necsssity of Hstening 10 all the
channel reports. The unit shali 2iso on command give a report of only those channels with some alarm swatus.

Voice Reporis During Alarm Cails:
o v'\/nen the unit calls personnel with voice repors, it shall provide the Station 1D messa essage plus, the system will

report all four classes of active alarm imputs.

A. Unacknowiedged Alarm; Input Szmuax In Alarm Condition - A% ixzpzzzs that have had their alarm criteriz me:
and are actively in alarm smtus and have not besn acknowledged

B. bnachnowxedaaa Alarm; Input Signal In Normal Condizion - A;ll iputs who have had their alarm criteria me:
and have not been acknowledged, but their input signal has rerurned to normai prior o ackoowledgement

C. Inputs in Alery; Input Signal In Alarm Condition - Al i inputs that currently have their alarm criteria vioiated
but not long eﬁowh to Dave et the criteria established and have cansed zp alarm il

D. Acknowledged Alarms Inputs; Input Signal Ignored - All inputs that have been in alatm, have been ack-
nowiedged, and have not been automatically or manually reset since ackno wladgement.

Regular Interval Aurocall Funcrion:
11. Uit shall allow user 10 optionally program the unit to placs regular imerval status calls to the Cenrral Station
Computer. The interval shall be programmable from 0.1 w0 9.9 hours.

Ac<now§ﬂdgement and Alarm Reser Timers:

12. Alarm calls piaced by the unit shall be automarically acknowiedged by the Central Starion Comnm if it has been
programmed to do so, or upon the keysiroke command of personne!l at the Computer, Otherwise, the unit shall
go on 1o place voice calls to persomnel, who mayv then ac:mow{_dgﬂ ke azlarm by ntering a Touch Tone "9, or
by caliing the unit back. Dialing shall rowte indefinitely through the programmed phone rmumber List unrdl
acknowledgement, even if the alarm condition hes returned to normal  Onee acimowledged, dialing skall be
suspended for that Paﬁi"ﬂiﬂ& input chanpe!l for the duration of the programmed Alarm Rese: Time. Al the end
of the Alarm Reset Time, the Acknowiedged Alarm satus for that channel shall be cleared, maiing that chapnel
again rzady for pew alarms. ’vae.:mh_lc emerging ziarm conditions on other champels shall couse dialing to
resume immediately, with Alarm Reset Timers maintained independently for each mpur

Ja



Secority Access Code:

13. Unix shall allow a security accsss code up 10 § digits long to be opticnally entered at the from panel keyboard oniv,
If such an access code has been programmed, then the wxnit shall solicit and require the user W eaisr kAt cods in
order for any programming operations 0 be performed.

Gverall Local & Remote Procramming Capabilities:

14. All system functions shall be programmabis without nesd 1o manipuiate circnit board switches or jumpers o alter
sysiem funcions or programming. Al programming shail be accomplisiied via the front pane! keyboard or (except
for the Security Access Code) remotely from any Touch Toue phons or fom the Cenwal Stzton Compuisr.

Unit skall at a2 minimum allow programming of the following ftems. However, default values shall be provided so
that most Of these items do not acruaily reguire user programming:
Phone mumbers, dialing delays and puisefions disling mode  Alarm reset time

Special number callbacik/eall forward

Station D message

Input channe! Alarm messages

Input channel Normal messages

Iessage recording rate

Alarm Criteria for all channels, together or independently
Channel Run Time Meter, Pulss Totalizer, znd disable

Ring answer delay

Mumber of repezts of voics alarm message
Autceail on/oif and inerval

Security access cods

Arm/disarm alarms

Exit delay before alarms are armed

Local lisiening microphons cn/off

Alarm trip delays, all channels 1ogether or indspendently

Speaker on/off
Time berwesyn alarm walls

Time and Date

Nonvelatile Program Memorv Retantion:
15, User-emered programming and voics messagss shall be (ept iniact even during power failures or when all powsr
is removed for up o ten years.

Diagnpstics:

16. The unit shall provide a complete voice report of ail programmable functions and their programmed values on
command from any remote Touch Tone phons. A concise summary report listng only the wsar-snierad, nom-
default programming shall aiso be available, The accumniaied number of inguiry calls, alarm calls, acknowledged
alarms and power failure alarms shall zlso be available from the unit Compiete progamming information shall
also be available from the Central Station Compurer,

Local Microphone, Speakerphone. Diaiout on Command:

17. The unit shall aliow a remote caller 1o activate a buili-ln mictophone in order to hear local sounds. A7 the front
panel, a built-in speaker shall operate with the microphone w0 achieve speakerphone operation, with synthesized
voice and data transmissions suspended.  Unit shall also aflow the user 1o dial any arbitrary pheone number as
commanded, digit by digit, and establish speakerphone comaecrion, without need to reprogram any regular dialour
phone numbers. A redial function shall be inciuded. The built-in speaker shall be programmable o be off for
all reports except for front panel programming operations.

Call Forward/Call Back Funcion: ‘
18. To allow callback testing or call forwarding, a special plione mumber shail be programmable. Upor command the
unit shall dial this number and provide a reguiar voice statws TEDOIT, ;

Public_Address Broadcost:

19. The standard dialer shall provide a mini phone jack for optional connecrion 1o z local public address system. I
comnecied to the PA system the disler shall broadcest ali aiarm messages over the PA system and the tzlephons
simulianecusly.

Batterv Backup During AC Power Fajlures:
20. The unit shall provide at least 16 hours of continuous operation from its avtomatically recharged gel-celi banery,

in the event of AC power failure. The charger shail be 2 precision controlied-voitage ope f
life and efficiency.
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Cpricnal DC Powern B
21. The user shall be able 10 oprionally configure the dialer for IC power operztion. The standard dialer shall provide
2 minl phone jack for optional connecdon 1 a DC pawer sgurce

-

Phone Line:
2z The dialer is to use a standard puiss or Touch Tons “dial-up” phone line and is w be F.C.C Pary 68 approved for
such connecton. Units requiring direct leased lines shall not be aecepied,

iniegra] Surge Protection:

3. All_sower. phone iine, drv comact, and auaiog sional imputs shall be protectsd ar the circuit board to TESS
Standard 587, category B (6,000 volts open cirsait / 3,000 amps clossd circuit). Cas wbes followed by sofid sie
protectors shall be integral 10 the cireuit board for each such line. Proteciors mounted exernal 1o the main circuit
voard shall not be an accepiable substimiz, The installer shall provide 2 good slecrical ground commecdon point
near the unit 1o maximize the efecriveness of the surgs proisction,

Additonal Fearures: Sealed switches, LED Indicators. Alarm Disabis Warning. Talk Through:

24. All keyboard and front panei swiiches shall be sexled 1o prevent contaminarion. Fromt panel LEDVs shall indi-
caie: Normal Operadon, Progam Mbde, Phone Caill in Progress, Stares for each channel, AC Powsr Preseor, AL
Power Failure, and Low, Discharging or Recharging Battery. On any Inquiry telephone call or On Size starss chack,
e voice skall provide specific warning if no diaipur phone pumbers are entered, or if the upit is in the *zlarm
disable” mode, or if AC powsr is Off or has besn off since Jast reser A built-in microphone shall zllow agyone at
a remote phone w Isten 10 local sounds and have & two-way conversation with personnel at the dialer

Ambient Temperswre and Fumidite
25, Unit shall operaie over the ambient temperaturs range of 32 10 110 degrees F, and 0 10 95% reiative humidity
(non-condensing).

AHarranty:
26. The manufacturer shail repair any defective umite remurned 1o the iactory at no charge for parts and labor, for a
period of two years from the date of shipment, provided that the umit has mot besn subjected 1o abuse.

Moduiar Uperades:
27. The [ollowing options may be ordered with the unit, and may 2150 be modularly added i the feld:
Additional conwact input chanpels, up o 32 ol
Analog Signal Input Option (1, 4, 8, or 16 inputs)
Remote Supervisory Control, 4 or 8 ourpus
Additional speech recording memory

Special order Ttems:

28. The following optional jtems shall be available on units fom the iactory:
MEMA 4% Fibergiass Enclosure
Internal Heater/thermesiat (for ambient temperatures below 32 degrees F or for condensarion conwol)
Local Alarm Relay output (activates during unacknowiedged alarms). '
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DATE: March 6, 1982
T s Emery L. Wilson & Asscciates
ATTR: Mikes Russco
i
FROE: Inacomp Computer Cenker, Ina,
Database Computsr Systems, Inc.
Redth §. Guliisti
B Computer squipment
County of ampherst
Tirom & Dt nition
; 3
OMPG-1514583 | COMPAQ DESEFRD 386/25M MODEL &C
i T80 M8 naxd drive
[ TZ5 MHz 386 procassor w/ 4 MI RAM
3.5 1,44 ¥MB floppy Grive
t *7 slots -~ 4 - 8/14/32 hit TIZA slots,
1 - EISA =lot with Quickhlank video
featurz, 1 - 32-bhit procssscor slot, and
1l =~ 32 bit memory =lob
© %2 serial, 1 parzllel, and Tousa pord
. FInhanced kevheoard
P TAdvanced VGA board {(540:480)
CMPQ-151164& | COMPAD VEA COLOR MONITOR
CHPR-1514a3 P COMPRQ RCS WV 5.0 3.5
CKI-338028 [ CEKIDATA 321 PARALLEL PRINTER
‘ ¢ *9-pin wids carriage
MIJ-CABLE-PAR. 10’ FARALLEL CARBLE

IMTL-35Q072
INTL=-380018
ICC-INSTALL

INTEL 2400 3aUD INTERNAL MODEM W/MIND-
INTEL Z87DX MATH CO-PROCESSCH
CORFIGURE SYSTEM

;

i TOTAL

i . : i
jone vear parts and labor on a depot basis. For
@ during the first vyear (wazranty peciocd)
pntract would cost § 238.00.
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. Central Stztiocn Ezrdwzre
The RACO Datz Acguisition System needs the felleowing Cantral
taticn Hardware:
1) RACC Data Acguisition System Softwars
2) 0CS 3.0 or higher
2) Suxrgs protector power strip
4 Telephense line - Data Grade Recommendsd
=) 1zZ0 vac pawvar
a) Unintesrruptakle powsr supply strongly rascommendsd
For svetams with un %o 15 RTU= Far svstems with 17 or mora 2TUs ‘
i>r IBM PS/2 ¥Model 558 1 - :B- ¥s/2 LcdeL/?G-OEl
) 15 MEz 3G32863Y¥ CP 20 MHz 80388 CFPU
Zdeassighion - MB Haxrd Drive 6INME Hard drive
fee  L.4R B 3 oy 1'4’AEB/}/{;2 Floppy
éﬂﬁ VGA a;gglay port, IBM duzl VGA digvlav port, IBM dual
Async ASabtsar/A Asvno Adaptar/A
1 - NEC Mu’fis?gc 2A VGA Monitor 1 - NEC Myltisync 2& VEA Monitor
1= Tayag/izoc Shartmodem 2 ~ Hayes 1200\Smaritmodan
1 - Pafasonic KX-311280 Printer 1 ~ BPédnasonic KiXeD1l80 Prinmter
1 - <abls for pr:nté* 1 =/Cable for princer
;/ﬁ Cabls for modem N /;/{’Canle £or moden

Any model Verbatim may be usad as an RTU but it must have the :
RACD Asynchroncus Communications Option installed befors it ;
can b2 accessed by the Central Station.

er To your computer’s DOS
rtup of vour computar.

B. Printer startup

Refer %o your printsr manual
startup of your printer., Haks
To LPT §1i.

manual for configuration and
for correct configuraticn and
2Urs your printer is connectad



Ve

C. M¥cdem startup

Reler to your modem manual for the corrsct connections of the
sarial cable and power transformer.

1f you are using a Hayes 1200 Baud external modem vou will
need to sat the dip switches inside ths mcdem to the Follow-
ing sattings:

Switech 1 ue Switch 86 up
Switch 2 UP Switah 7 [
witch 3 DOWN Switch 8 DOWN
Switsh 4 UP Switch 9 up
Switch § DOWN Switch 10 UP

Tter setting the dip switches attach the szrial czble +to the
Now attach the modem to the serial port. Makse
your medem 1s connected to serial port 41,

g b
0
nl
B {b
=

Insart tslephcone cord provided with modem intco +h

s port on the
back of thes modenm

=)
"To Line™. Attach telephone line
leo connector.

Refer to your Verbatim Owners Manual for Ins+=allaticn and
Startup of your Verbatim RTU.

‘The RACC Data Acguisition Software is already installed on the
hard disk of your computer if you bought your computer from
FACO. In the unlikely event vou should need to reinstall it,
first go to the root dirsctory of vour hard disk. Next change
o drive A by typing:

[0

>Acs

Now insert the RACO DAS Disk into vour fleoppy drive 2 and
type:

>INSTALL



J

VI

VII.

Central Station Startup

Once you have successfully completed installation vour RACO
Data Acguisition Software will automatically load whenever you
Turn on or ra-boot vour cemputer. To start the program withou

re-zooting, go to the root dirsctory of your hard disk and
Type:

>CD\RACO

To start the program type:

>RACO
The program should now ke startsd. If it fails 2o gtart, first
go bacX and maks surs vou have correctly completsd zll pravi-

cus Instructicns, and then try again.

Ceantral Station Operation

With your RACO Datz Acguisition Softwars running vou may

access all of its programming menus. A flow chart of the

systems programming ls illustrated in Pigure 1.

To access the desirsd menu, use the arrow Kays to move the
I e desirad r

curscr, h function and presss Enter. A
a T2 allow vou furthe

r programming of vour RTUs.

i
]
{h
13
ri.
H
W
ot

Crnics you have salacted a menu to work with, you will use your
Cursor move keys t and { to move a bounce bar to nighlight the
item you want to select. Once yeu have highlighted a selection
bress your Enter Key to acgept the choice.

You may view menus without making any programnming changes. To
exit from any menu without making any changes, simply press
the ESC key.

Each poll or alarm betwean the Central Station and an RTU is
saved to your hard disk in a file. Using the repcrt generaztor,
You may at a later date generate a2 repor: providing vou with
the details of sach communication ssssion wish yOUur systems
RTIUs.

(18]
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" POLLING ..  REDORTS PROGRAM NAME TEST QUIT

hour format): hour: 23 minute: O

RACO DATA ACQUISITION SYSTER

Copvright 1989 by RACO MANUFACTURING AND ENGINEERING

POLLING

In der to call the RTU's in your systam, you must first enter
tne phicne numbers for each RITU. Dur ing polling cperations the RTUs

rz called in seguencs shar“lng with Station 1. The user should
determine in advance of polling what seguence Lo poll sach RTU.
If you omit a phone number for an RTU it will not be polled.

To call up the Polling Menu from the main menu move the cursor keys
to highlight POLLING, then press Enter.

thn




Cet Currant Sua tus of A1l RTUs
Gelt Current Status of Qne RTYU
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Scrasn 2

To make a choice from this menu usse YOour cursocr ksys T o
vou have highlightad vour selecticon.

press tThe Enter key

Prazss E5C to axit m this menu without deing anything.

e

r ol
To accept vour salec
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. List of" RTU%TG aphonesNumbear

Remote Terminal Unit 1 8586713

Ramcts Terminal Unit 2

Remcte Terminal Unit 3

Remcts Terminal Unit 4

Remote Terminal Unit 3

Remote Terminal Unit &

Remcte Terminal Uniz 7

Remotze Terminal Unit 8

Remote Terminal Unit o

Remots Terminal Unit 10

Remote Terminal Unit 11

Remcte Terminal Unit 12

Remote Tsrminal Unit 13

Remots Terminal Unit 14

Remote Terminal Unit 15

Eemote Terminal Unit 18

Central Station Phone Number

Current Time: 14:25:21

Time Betwsen Polling Calls: 13 hours ¢ minutes

Next Polling Call (24 hour format): hour: 23 minuta: 0

Scr=en 3
Program Phone Humbers For Fach RTY

In order to call an RTU you must enter = phene number for ths
computer to call. During Do¢$1ng operations the RIUs are called
in seguencs startinq with ation 1. The user should determine in
advanca of programming what sequencm To poll each RTU. If vou omit
a2 phone number for an RTU it will net be polled

Next
conne

startup,

RTU s

To make a2 cholce from this menu use vour cursor Xeys t or
you nave highlighted vyour selection. To accept your s

antar the phone number +the Cantral Tation ceomputer is
cted to. During the test calls placed during the station

that number will be entered into the programming of each

© that the RTUs will call the Csntral Station if an alarm
condition occurs.

The ESC kay to exit this screen without making any changes

by
f you exit with the ESC key, any changes ycu have typed in since
c

reen will De discarded

has a default name, such as "Remocta Terminal
ce the default names with your desired station
and the Central Staticn, refar to the section

press the Entar kay.
Press

T

you entersed this sc
Initi=lly each RTU
Unit 1." To repla
niames for =sach RTU
on HAMES

~3




S8alact Polling Frsguency

Fer unatiteanded lling of all of your systamis RTUs, vou may select
an automatic polli fraguency. A Status Report will be reguaestad
from sach RTU in the system at the interval you have selectsd. To
make a choice from this portion of the menu use your cursocr ksys
T or I until the cursor is at ths desirsd Place on the screen.

Select Time Zetween Polling Calls +to saet +the polling interval.
Enter the time interval in hours and minutss. The Central Station
will poll all RTUs in the system at this frequency. The minimum

g :

time between Polling Calls is 3 minutss.

Select Hext Polling Czll (24 hour format) to set the tims of the
next polling sequencs.

£z an example, 1f you wish o pcll all RTUs once sach day at 11:00
pm, set Time Between Pelling Calls to 24 hours O minutas, and set
Next Polling Call to hour: 23 minuts: 0.

1f you have connected a printer, it will print the status cf =ach
RTU at the time of the polling call. A record will also ha saved
To your hard drive for later printing using ths rspori functicn.



dﬁ\Ge‘%:‘ Currsnt Stat 's of Oﬁé RTY

Copyright 158% by RACC MANUFACTURING AND ENGINEERING

Screaen 4

Get Status of All pTUs

IZ you

selectad “Cez Currsnt Status of all RTUz® +he o
immediastel

v onpell ch RTU for

YVoOX which vyou hava entared phene
number. A Status Repert from each RTU will be printed on the
printer and stored in a file on your hard disk for future use,

Nete that for syst ams wz:n many RIUs the polling seguence will take
saveral minutes, as it takas approximately 30 to 60 saconds to poll
gach RTU.




Enter RTU Phone Numbers and Peolling Intsrval
Cat Cu:ran; Suat us cf A¢l RTUs
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G2t Status of One RTU

If you selscted "YGet Currsnt Status of One RTUW vou will be& shown
a list of RTUs to choose from.

To make a choice from this menu use your curscr kevs t or + until
you have highlighted vyour sslection. To accept your salecticn

press the Enter kay.
Press ESC %o exit from this menu without doing anvithing.
The RTU you have sslectsd will ke polled. 2 Status Report from

this RTU will be printed on the printer and stored in a file on
vour hard disk for future use.

10




>y

REPORTS PROGRAM NAME TEST QUIT

:3
(24 hour formatb): heur: 23 minuta: ©

RACC DATR ACQUISITION SYSTEM

Copyright 188% by RACO MANUFACTURING AND ENGINEERING

ke
o

Sersen &

REPORTS

A1l of the RTU communicaticns are kept in files storsd on yvour hard
disk. The RACO Data Acguisition scftware provides for thrse types
of pr=formatted reports IZcor which the user can seslect the tTime
intervals.

To call up ths Report Generater menu, from The main menu select
REPCRTE and prsss Enter,



Remcte Terminal TUnit 2
Remote Terminal Unit 3
‘Remota Terminal Unit 4
Remote Terminal Uniz 3
Remots Terminal Unit 5
Remots Terminal Unit 7
Remete Terminal Unit &
Remote Terminal Unit ¢
Remota Terminal Unit 10
Remote Terminal Unit 11
Remote Terminal Unit 12
Remote Terminal Unit 13
Remete Terminal Unit 14
Remotz Terminal Unit 15
Remcote Terminal Unit 18

Screen 7

Zou must first select which RTU vou would liks to generata & report

for.

’,41

Use your cursor keys t or 4 until you have hichlightad vour
selection. To acgept vour salection press tThe Entesr key.

Press ESC to exit Irom this menu witheut doing anything.



T

i
"

r

Ending Date:
Ending Time:

Crperaztor Hame:
Report Type: All Events

Copyright 1985 by RACO MANUFACTURING AND ENGINZERING

Scrsan 8

In crder to gsnera

= .
Ior Tiie T

rt
n
f

2 raport you must first enter the start

2porT 1n the format of mm/dd/vy and start time in 24 hour
format HE: M arntaer and ending dats and ending time. A fisld
of entry is provided for the operator to enter their name. Next
sel=act the repor: type by placing the cursor on Report type a
pressing the t1l the desiresd Report type is displaved.
The available Repert

Polling Reports - All data collected by polling the RIUs in
The systsnm.

]

All Events - All events recorded by the computer; includes
all polling calls to the RTU and all alarm and self-poll calls
Lfrom the RTU.

efora you accept your entry make sure your printer is on and
loaded with paper. To accept your selection prass the Entsr ksv.

Press ESC to exit from this menu without deoing anvthing.

The printed reports consist of a header block featuring the repor:
mode, start dats/time, end date, time, dats/time at which report
was preparad, name of the person rsquesting the rsport, and the
name of the RIU. Each call report lists the date/time of call,
type of call, general RTU-status, and a listing of the status of
all channsls in the RIU.

The general RTU status may consist of messages such as "RTU has no
phene numbers,” "Alarms are disarmed,® and powar failurs status.

13




Channel status for each channel may be anv of the fellowing:

ON

orr

NORMAT

ATERT

ATARM

ATARM, Ackncowledged

ALARM, Neow FNeormal

ALARM, Necw Normal, Acknowladged

Furthermeors, any channel set for run-time accumulation or for
totalizer will display the current total after that channel's
status.



c

PCLLING REPORTE HAME TEST QuUIT
Current Time: 14:30:34
Next Polling Call (24 hour format): hour: 23 minuts: 0§

RACO DATA ACQUISITICN SYSTEM

opyright 1989 by RACO MANUFACTURING AND ENGINEERING

Sgerean 9

ETU FPROGRAMMING COPTICONS

All aspects of RIU pregramming arse coverad under PROGRAHM.
Programming optiocns include the following:

RIU ALARY CRITERI

Used by the RIU to determine how to raspond to changes cnn channel
inputs.

RTU TELEPHONE NUMBER LIsT
Numbers which the RTU calls for salf-polls (autecalls) and alarms.

RTU RLARM DELAYS
Used by the RIU to determine how long an input must persist in
vieclaticon state %o become an alarm.

EPECIAL RIU PROGRAWMMING

Includes dialing mode, number of message repeats, time betwesn
alarm calls, dialing delay length, and the number of rings bhafors
answering. Also included are, Autccall CON/QFF, time batwesn alarm
calls, alarm armed/disarmed status, and Station ID. ’

l“J
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€]



Also included und € PROGRAM menu is the selection of ths tvpe
of acknowledgement desired for incoming alarm calls.

ogramming Cptions menu sslect PROGRAM and

e

TS call up the RTU P
przss Enter,

2
o
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Set alarm-Acknowledg
Remote Terminzl Unit
Remote Terminal it
Remcte Terminal it
Remote Terminal Unit
Remote Terminal Uniz
Remote Tarminal Unit
Remote Terminal Unit
Remote Terminal Unit
Remcte Terminal Unii
Remote Terminal Unis
Remocts Terminal Unit
Remote Terminal Unit
Remcte Tsrminal Unis
Remeote Terminal Tnis
Remote Terminal Unit
Remotz Terminal Unit

B2 b2 b D 00t b U A W

O WO

To chiceose the RTU to program from this menu use Your cursocr
T or I until you have highlightsd vour sslection. To accspt
tar

v
u
gsaelection pr=ss the Ent

Sl
O

H

Tec sat the type of Central Station acknewledgement dasired, selact
Set Alarm Acknowledgement Type and press Entar

PP B RIS S

Cperator Acknowladgement

Copyright 1989 by RACO MANUFACTURING AND ENGINEERING

You are presented with a single line menu for selection of inconmin
alarm acknowledgement type. Uss the spaces bar to change to a naw
acknowledgement type.

I you seslect Operator Acknowledgement, when an alarm call is
received from an RTU, an audible alarm will scund and +=he operator
will be promptad to choose whether to acknowledge the alarm. If
the operator checsess to acknowledge the alarm, an acknowledgenent
call will be placad to the RTU causing the zlarm.
If you select Automatic Acknowlsdgement, all alarm calls will he
logged and acknowledged at the time of their recsipt.

Selection of He Acknowledgemsnt will cause incoming alarm calls to
only be logged to the log files. Acknowledgement must be done whan
the RTU calls personnel with a voice message o©r by personnel
calling the alarming RTU to recesive a voice report.

17




If you selac

one of the RTUs to program, you will be presented a
menu giving £

ol
cu three possible scurces of programming informa+tian:

-

Call for current programming
Use programming freom last session
Use default programming

Screen 11

he safest optien in a system that is up and running is to ¢all
for currsnt programming. Selecting this opition will causs the
Central Station to call the RTU and get its current programming.
In this way you can ensurs that any changes made at the RTU or over
volce telephcne lines will nct be lost.
If you ars certaln that neo changes have been made since +he las™
Time you programmed +the RTU from the Cantral Station,
select tThe second option, to Use programming fFfrom your 1
segsion. This coption is slightly fastsr, since vou do not have to
walt £or the Central Station %o call the RTU and transfsr data
IZ you are setting up a new installation, the third option w
ide you with the same Use default programming that the RTU

18



ect one of the RTUs to program, yvou will be praesented a
giving you three possible scurces of progr amming information:

Call for current programming
Use programming from last sassion
Use default programming

Scrzen 11

The s&fzst optien in a systsm that is up and running is to Call
for currsnt programming. Selecting this option will cause the
Central Station to call the RTU and get its currsnt pProgramming.
In this way you can ensurs that any changes made at the RTU or over
voice h:lewhcna lines will not be lost.

If you ars certain that no changes have been made since the last
time you programmed the RTY from the Central Station, you can
select the gecond ﬁnt;cn, to Usea programming from vour last
session. This option is slightly faster, since vou do not have o
walt for the Central Station to call the RTU and transfsar dats.

If you are satting up a new instzllaticn, the third cpticn will

provide you with the zame Use defauls prcgramming that the RTU is
shippead with.

ia



P RTUALarm (Crit

RTU Telephons List

RIU Alarm Delays

Special RTU Programming

Send Completed Programming to BRTU
Exit, discarding programming

Screen 12

After the call to the RTU has been completad, you will be prasented
with The RTU Programming Options Menu. Vou may now sslect from one
of the available options prasented.

After you review or change any programming, you may chicoss to
either Ssnd Completed Programming %o RTU or Exit, discarding
programming. I you choose to send the programming te the RTU, a
call will immediataly be made to change the programming in the
selaecteaed RIU.

Prezss ESC to exit from this menu withcut doing anything.

select RTU Rlarzm Critsria programmin

will
first and RTU Telephone List sacond.

]

To select RTY Alarm Criteria use vour curscr kReys t or | until you
have highlighted RTY 2larm Critsria, To accept your salesction
prass the Entar key.

=
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Set Alarm Criteria for Remote Terminal Unit 1
Channel 1 Pulses Totalizer Channel 17 Normally Open
Channel 2 Nermzally Open Channel 138 Normally Open
Channel 3 Pulse Totalizer Channel 138 Normally Open
Channel 4 Normally Open Channel 20 Normally Open
Channel 5 Runtime Heds 1 Channel 21 Normally Open
Channsl 5 Nermally Open Channel 22 Nermally Open
Channel 7 Runtime Mcde 1 Channel 23 Normally Open
Channel 3 Normally Open Channsl 24 Neoermally Open
Channel 9 Normally Open Channel 25 Hormally Open
Channel 10 Normally Open Channel 26 Normally Open
Channel 11 Normally Open Channel 27 Normally Open
Channel 12 Hormally Open Channel 23 Neoermally Cpen
Chiannel 13 Normally Cpen Channel 29 Neormally Cpen
Channel 14 Normally Cpen Channel 30 Nermally Cpen
Channel 158 Nermally Open Channel 31 Normally Open
Channel 18 Normally Open Channel 2 Normally Open
crsan 13

The RTU 2larzm Criteria scresen will agpear on your menitor. The

Staticn ID, and all channel alarm criteria will be displavad. Use

your kays t cr | until you have highlighted the Channel

to program. To change the channel alarm criteria
Bar. Each press of the Space Bar will change the
The available channel alarm criteria settings are:

press

Normally Open
KNoermally Clased
Status Respert Cnly
Runtime ¥ods 1
Runtime Mode 2
Pulse Totalizer 1
Pulse Totaligzer 2

If you select Runtime ¥ods 1 or Runtime Mode 2, vou will be asked
if you want to set an initial value for the runtime meter. Prass
"Y" 1f you want te sat a new wvalue, any other key if vou do not
want to set a new value,

If you nave callad the RTU for the latast programming information
and wish to ses, but not alter, the current value, press HY¥" and
the value will be displayed. When vou are finished, press ESC to
exit leaving the wvalue unchanged. You press ENTER, +the
displayed value will be sent back to the RTU when you ars finished,
setting the programming at the Cantral Station. If ths runtime
value has changed between the time you got the Programming from the
RTU and the time you send it back, the change will be lost.

IF
i

g
L.



If you wish to sat an initial runtime value, press "¥" and enter
The desired value. Press ENTER when vou are finished or =E3C if
you wish to exit the opesraticn withous changing the wvalus.

If you select Pulss Totalizsr 1 or Pulse Totaligzer ; ¥you will be
asked tc entsr the totalizer starting value, the pre-scaling factor
to be applisd to pulses, and the alarm setpoint. Please check your
Verbatim manual 1f you have aquestions abeut the values to be
enteresd.

As with runtime metsrs, if you have called the RTIU for current
Programming information and wish to sSe2, but not change the current
pulse count, you must prassz ESC to exit +he display of current
values. If you press ENTER and rulses have occurred at the RTU,
they will be lost when you send *he Programming kack to the RTU.
When vou have completed your programming of RTU ARlarm Critsria,
simultaneously press your Control and ZInter kavs.,

LAfter you have set your alarm criteria, the next stap is to set
the ©one numbers your RTU will call during an alarm. Cnce again,
Yyou are presentad with the RTU Pregramming Options Menu (sea Scresn
11). This time use your cursor keys to select RTU Tzlsphone List.



Central Station Number:

Phone Number 2.

Phona Number 3.

Phone Numbker 4.

Pheone Number 5.

Phone Number &.

Phone Number 7.

Phonse Number g.

Phone Number 8.

Phone Fumber 10.

Phone Number 11.

Phone Number 12.

Phone Number 13.

Phicne Number ls.

Phone Number. 15.

Phone Number i85,

Scresn 14

After you have selected Telephene List from the menu you will see
Screen 13. You may enter up to 16 phone numbers in tais screen.
When vou have completed your entries in the Tzlephone List scresen,
simultaneously prass your Control and Enter Keys to accspt your
changes. When you have completed the programming of your RTUs
rzturn to the Programming Options scrzen.

Press the ESC kay
IZ vou exit with t
=

—— = £ H
entarad this

vou

to exit this screen without making any changes.
fie ESC key, any changes you have typed in since
creen will be discarded.

[AY]
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S INDIVID
10.0

Channal 1 seconds Channel 17 15.0 seconds
Channal 2 10.0 seconds Channel 18 13.0 saconds
Channel 3 10.0 ssconds Channeal 19 15.53 =aconds
Channel 4 10.C saconds Channel 20 15.0 seconds
Channel 5 16.0 seconds Channel 21 15.0 saconds
Channel & 10.0 seconds Channel 22 1%.0 saconds
Channel 7 L0.0 seconds Channel 23 15.0 seconds
Channsl =5 10.0 s=conds Channel 24 5.0 seconds
Channel 8 10.0 szconds Channel 25 15.0 seconds
Channel 10 10.0 saconds Channel 25 15.0 seconds
Channel 11 10.0 seconds Channel 27 15.2 seconds
Channel 12 10.0 seaconds Channel 28 15.0 seconds
Channel 13 10.0 saconds Channel 29 153.0 sesconds
Channel 14 10.0 s=aconds Channel 30 13.0 sacznds
Channel 13 10.0 saconds Channel 31 12.0 seccnds
Channel 15 13.0 seconds Channel 32 15.0 seconds
ALARM RESET DELAY .1 hours ALARM RESET™ O

POWER FAIT, TRIP DELAY 22 minutes oM

From this menu you may make changes to Individuzl Channel Alarm
Trip Delays, Glokal Trip Delay, Alarm Reset Celzy, Powsr Fai
Delay, Alarm Reset ON/OFF, and Power Fail alarm CH/QFF,

ALARY TRIP DELAY - The Alarm Trip Delay

.

1z the length of time

2 viclatieon occurs before the unit goes into Unacknowledged

and begins dialing.

Trip

P~
arTar

Alarm

The default value is 2 seconds for all inputs
and 0.1 minute for power failura.

Thers ars two ways to change this alarm Trip Delay: global (commeon
for all channels except power failure) programming, and individuazl

sl

regramming for each channel and powar failure.

O program a new glebal Alarm Trip Delay, entar a value consisting
£ 1 To 4 digits, between .1 and 999.9 ssconds. For example,
cssibble antries include .1, 5, 5.1, and 600.1 {(secconds) .

oA
[a]

If you wish to program a new individual alarm Trip Delay for an
individual channel, or sst a different Pawsr Failurs Trip Delay,
follow the same procsdures described above.



Note that setting trip deslay the global cverrides any previously
set individual channel Alarm Trip Delays. Therefors, if vou wish
to establish a different Glepal 2lara Delay and alsc program
selected inputs for still different individual trip delays, perform
the global programming first, and then any individual trip delay
programming.

To turn the power failure alarm an cr off press the space bar until
the correct setting is indicated.

ALARM RESET TIME - This is £he length of time after acknowledgement
before a given channel (or Power Fallure) is automatically reset
te a clear condition, resady %o act on a new alarm condition.
Default value is 1 hour; range is= 0.1 to 99.9 hours.

CAUTION: YOU SHOUTLD NQT TURN THE ALARM RESET TIMER FUNCTTION OFF

under normal circumstances, because cncs a given channel's alarm
has been acknowledged, it would never again cause an alarm callout.

Prass the ESC key to exit this screen without making any changes.

[
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. SPECIAL PROGRA

.Dialing Mode

Message Repeats: 0 repeats
ﬁfime_setweenféia:mgc 1s Q.0 minutes
jDialinq“DelaEQLéngtb Q saconds
"FRings Before RTU Answers 0 rings
Autocall  © L : OFF

Time Between ZEuto'Call 24.0 hours
Initiater Zutocall’ Now He

“Blarms .armed/disirn Armed
Station ID: R 1

Cnce vou have completad the telephone number list vou may optionally need
to sat the Dialing ¥ode the RTY will use. The Dizling Mods choics re:

Rotary Pulss
Touch Tone
Hi-sSpeed Tone

MESSAGE REPEATS ~ This is the totazl number of times each message or sat of
messages 1s spoken during each alarm callout. Yormally a value of 3
repeats (strictly speaking, the alarm message plus 2 additional repeats)
should ke programmed, because scme messages would nct take long tc speak
and you need to allow adequate message recital time so that the person
Called will have adegquate time to answer the phone ¢all and hear at least
cne complete set of messages. Default valus is 3 repeats; range is 1 to
20 repeats.

TIME BETWEEN ALARRM CALLS -~ This is the length of time after ending ocne
alarm callout and befores beginning the next callous. Default value is 2
minutes; range is 0.1 to 99.9 minutes.

DIALING DEILRY LENGTHE - In some applications, an sxtr wzlting time is
‘eeded between dialsd digits. For example, In scme PBX systems, a 9 must
ce dialed, followed by a walting time of several saconds befors the main
number my be dialed. The defaul< cdelay is 1 second; range 1 - 10 seconds.



OF RINGS BEFCRE RTU ANSWERS - This is the number of rings requirsd when
calli ng the unit, before the unit will answer. Default value is 1 ring;
range 1s 1 to 20 rings. For use in the Dat a Acquisition System this must
be set to 1 ring.

AUTOCARLL — The Autocall function causas the unit +to place test ¢alls at
regular intervals for the purpesa of cngeing verification of dialer and
phone line functioning as well as sending routine status reports to the

computar. Calls ars acad only once for each interval to the Centrsl
Station. dowever, after 5 consecutive failed attempts to successfully
communicate with the Cantral Stat1oﬂ the diazler will go on toc the other
rhone numbers on it's list and repoxrt a communications fzilurs alarm.

TIME BETWEEN AUTOCALLS - The first call is made when She Autocall function
Ty

i urned on. Thersfeors, if you want the unit to call at 5 PM each day,
you will need to turn this function con at that time. The defzul= interval
is 24 hours; range is 0.1 to 99.9 hours.

INITIATE AUTOCALL NOW - Allows the user to initiate an Immediate autocall
Trom the RIU by selecting Yes and turning Autsezll ON. su ccaeding calls
Trom the RTU will occur at the intarval vou have selectad.

ALARMES BRRMEL/DISARMED - IFf the 2larms armed/disarmed is set for armed the
1 ace

unit will pl autccalls and alarm calls. If it is szt t5 disarmed =he
ialer will not call ragardiess of the status of +the inputs or the autocall
unction.

STATION I - This Staticn ID iz numeric only, up to 16 digits can be
enterad for the ID. The numbers are spokan by the dialer in voice mode
cperation if thers ars no voice messages recorded for Station TD.

=
m
3]
ot

When the RAutomatic Speed se cption 1s turnmed on the RTU will alwavs .
Try to cennect at high speed (1200 baud). If nigh speed does not work
veL;ab?v, then the RIU will call at low sp=ed (300 kaud). If +his ocpticon
is turned off, the RTU will always call at the sepeed indicatad by Low/High
Speed Mcde.

If Rutomatic Speed Selasct is turnsd off, the Low/High Speed Mode will
determine the data communications speed betwesn the RTU and the Central
Station. Note that 1f Automatis Speed Select iz furned on, this setting
nas no effect,.

IZ the Data or Voice/Answer is sat to Data/Voice, the RTU can be called
either by the Central Station (DATA calls) or by personnel (VOICE calls).
If it is set to Voice Only, only perscnnel can call ths RTU.

NOTE: IF THIS OPTION IS SET TO VOICE ONLY THE CENTRAIL ST ON WILL NOT BE
ABLE TO CONTACT THE RTU.

<+he Number of Rstries opticn sets. the number of times the BTU will call
the Central Station before t*inming a communications alarm. If Automatic
Speed Select 1s cn the RTU may at Tempt the programmed number of tries at
high speed and then make the same number of retries a2+ law spesed befaore
tripping an alarm. The default number of restries is 2; range is 1-10.

5]
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POLLING REPORTS PROGRAM TEST QUIT
Current Time: 14:40:34
Next Polling Call (24 hcur format) : hour: 23 minute: 0O

RaCO DATA ACQUISITION SYSTEM

Copyright 1589 by RACO MANUFACTURING AND ENGINEERTNG

To replace the default names of the RTUs, channel inputs within the
RTIUs, and the Central Station, move the cursor td NAME ang press

Entear.




be presented with a menu of RTUs and the Csntral Stati
desired RTU or Central Station. If you salect Name

b

Name Centrzl Station
Remote Terminzl Unit
Remote Terminal Unit
Remota Terminal Unit
Remote Tazrminzl Unit
' Remotez Terminal Unit
Remote Terminal Unit
Remote Terminal Unit
Renots Terminal Unit
Remcts Terminal Unit
Remots Terminal Unit
Remaote Terminal Unit
Remotes Terminal Unit
Remote Terminal Unit
Remote Terminal Unit
Remote Terminal Unit
Remote Terminal Unit 18

W3~ G U e L3 B

B B
[ 87 IEC N % I 0% R ]

Q.

ou will be prasented with Scrsen 18.

from this menu without deing anvthing.

28



&3

RACO DATA ACQUISTICN SYSTEM

Sgorsen 19

Enter the name of your Csntral Staticn, such as *Cit Ty Samitation
Distxict.® You may enter up to 37 characters for the Station ID
name.

Press the ESC kev to escape this screen without making any changss.
12 you exit with the ESC key, any changss you have typed in sincs
you erntered this scrsen will be discarded.



S D 00 S Y (N b L) D

~ 3 ¢ ra s se ew 00 k4 42 w4

2 b bt b}

Gv L = L) RO}

Staticn ID HMame: Remote Terminal Unit 1

e

Channel 1 17: Channel 17
Channsl 2 18: Channel 18
Channel 3 18: Channel 138
Channel 4 20: Channel 20
Channel 5 21: Channel 21
Channel & 22: Channel 22
Channel 7 23: Channel 23
Channel § 24: Channel 24
Channel ¢ 25: Channesl 23
: Channel 10 26: Channel 28
: Channel 11 27: Channel 27
: Channel 12 28: Channel 23
: Channel 13 29: Channel 29
: Channel 14 30: Channel 3
: Charnnel 15 31: Channel 31
: Charmnel 16 32: Channel 32

Scr=en 20

cne of the RIUs to name, you will be prasante
T2 Scresn 19.

{3

with

Q@ 15 characters per name £or each channel in the
ftar, these names will be shown on all pcll and alarm
messages on the screzen as well as all printad reparts, =to.

Press the ESC key to escape this screen without making any changes.
if you exit with the ESC key, any changes you have typed in since
you entersd this scrzen will be discarded.

[}
D




POLILING - REPORTS FROGRAM NAME QUIT
Current Time: 14:50:34
Next Polling Call (24 hour format): hour: 23 minuate: 0

RACO DATA ACQUISITION SYSTEM

Copyright 1389 bv RACO MANUFACTURING AND ENGINEEZRING

3

3

Scresn 21
TEIT

The TEST function is normally only used at the first Central
Station start-uo. Selecting TEST will cause a ¢t
callback sequence to be done for each RTU in the svys

:

Make sure that vou have entered =z phene number for sach RTU, and
for the Centrzl Station bafare you begin the TEST operation.

Iou may select TEST by moving the cursor +ts TEST and préssing
Enter.

AT the next screen you may salect either Tes: 211 RTUs, eor vou may
gslect RTUs to test individually.




Setting up modem to call Remote Terminal Unic 1 at 6586713
Calling 6386713

Centact established with Remots Terminal Unit 1

Walting for test cazll-back from Remots Terminal Unit 1
Walting for status information on incem ming call

Incoming call type 26 from statien

].ua

Initial communications test call from Remete Tsrminal Uni+ 2

Report Received At Fri Jul 231 56:47 13989

$-2

1

Channel 1 ALARM, Acknowledged
Channel 2 ALARM, Acxnowle ged
Channel 3 is OFF Pulsa count is ¢
Channel 4 is CN Runtime is 100006.1

Test czll-back rsceived from Remote Terminal Unit 1

1f you selacted Test All RTUs, eack RTYU in the system will be
called cnce. When the call is made the RTY will be commanded to
immediately call back the Central Stztion. This segquencs tasts

Sy I
the abilltj of the Central Station te reach zll active RTUs and

s

the ability of each RTU %o call the Cantral Staticn on an alarm or
for a s=lf-poll.

The program will return to the main menu when the TEST sagquences is
finished,

32
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If you need to exit the RACO Data Rocguisition system yvou can do so
by highlighting Q7IT and pressing Enter. Oncs you have dons this
the syvstem will proceed +o shut itself off in an orderly manner.
CAUTION = 3uy RLARME, AUTOCALLE, OR FROCREN CHANGEE WILI, NOT B3
RECCRDED RGAIN TUNTIL ¥Y0OU BESTI T THE S¥YITEH.



MISCELLANEOUS INFORMATION
AND
CORRESPONDENCE

Sample: Ambherst County Service Authority Water Line Easement Agreement
117106775 Virginia Dept. of Health Approval Letter for ACSA Master Specifications



=

MACK 1, SHANHOLTZ, M. D.
CIMIABIONEN

Heceived: 12/12/03 10:28;

18:21 AMHERST CO SERUVICE AUTH » 434 3470847

DEPARTMENT OF HEALTH
RicHmonyg. ¥a, 23210

SUBJECT: AMHERST COUNTY

845 186813 -»> HURT & PROFFITYT,INC; Page 2

NO. 995

Water - Madison Heights Sanitary District

10 November 1975

Mr, Henry L. Lanum, Jr,, Superintendent
Madison Heights Sanitary District

P, 0. Box 100

Madison Heights, Virginia 24572

Dear Mr. Lanum:

The general specifications for the Sanitary District's water lines,
as designed by Hurt and Proffitt, have been reviewed by this office.

Fnclosed is one set of stamped approved speclfications. TFlease note
the exception of the Virginia Waterworks Regulations as found in
Saction 3.13.01, page 17, Items pertaining to the BOCA Code are a
matter for the local building inapector. :

1f we may be of additional assistance, please'do not hesitate to con-
tact this office at 804-786-6277. ‘

Sincerely,

M. J. Haley, P.E. gional Director

Bureau of Sanitary Engineering

Enclosure ~ 1 Sat of Stamped Plansg ~ @~

cc: Mr, G. W, Peaks, Hurt & Proffitt

raz
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APPENDIX G

CONTRACTOR’S APPLICATION FOR
APPROVAL



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

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 ?7?).

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?

Hurt & Profiitt, Inc. -??- H&P ??2?2?222??



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

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
Hurt & Profiitt, Inc. -??- H&P ??2?2?222??




Ambherst County Service Authority Contractor’s Application for Approval

Project Name Date
E. Project:
Owner:

6.

10.

Contact name and phone no.:

Size(s) and type(s) of tank(s):

Percentage of work subcontracted to other firms:

$ From To

Has the company or any of its officers taken bankruptcy in the United States Bankruptcy
Court within the prior ten (10) years?

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).

List the major equipment available to the firm for use on this project.

List three material suppliers with whom you have an ongoing business relationship.
(1)
(2)
3)

Bank references.
(1)
(2)
3)

Hurt & Profiitt, Inc. -??- H&P ??2?2?222??



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

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

Hurt & Profiitt, Inc. -??- H&P ??2?2?222??



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

16.

17.

18.

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

List all contracts which have resulted in arbitration, litigation, or legal settlement of claims
within the past ten years.

| 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:

Hurt & Profiitt, Inc. -??- H&P ??2?2?222??



APPENDIX H 1

SEWAGE PUMP STATION
INFORMATION



