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INTRODUCTION

The purpose of this publication is to state:

1. the rules and regulations which govern the use of public water and
sanitary sewerage facilities

2. the standards and specifications for the planning, construction and
connection of all utilities used for residential, commercial and industrial
purposes

These rules, regulations and construction standards, adopted by the Botetourt County Board
of Supervisors in accordance with the code of Botetourt County, Virginia and the Code of
Virginia of 1950, are applicable to all existing and future water and sanitary sewerage
facilities under or which will be under the jurisdiction of Botetourt County.

For information and clarification of any item enclosed in this document please contact
Botetourt County Public Facilities and Programs, 30 West Back Street, #4, Fincastle, VA
24090.

GENERAL RULES AND REGULATIONS

1.1 INTERPRETATION OF TERMS

Unless the context specifically indicates otherwise, the meaning of terms used herein shall
be as follows:

A. County shall mean Botetourt County and/or the Botetourt County Department of
Public Facilities and Programs, or authorized representative.

B. Board shall mean the Botetourt County Board of Supervisors

C. Facilities shall mean any and all component and pertinent parts of the entire system

of the water and sewer works under the jurisdiction of the County, now constructed,
installed, operated or maintained by the County or any of which may be approved and
accepted in the future as additions or extensions of the systems.

D. Person shall mean any individual, firm, corporation, association, society , or group.

E. Potable Water means fit for human consumption and use which is sanitary and
normally free of minerals, organic substances and toxic agents in excess of
reasonable amounts for domestic usage.
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Sewerage Works shall mean all facilities for collecting, pumping, treating and
disposing of sewage, excluding septic systems.

Sanitary Sewage shall mean wastewater that derives principally from dwellings,
business buildings, institutions, and the like, exclusive of any stormwater or industrial
wastewaters.

Sewer Lines shall mean a pipe or conduit for carrying sanitary sewage.

1) Lateral — a sewer that typically has no other common sewer discharging into it
(on rare occasion a common lateral may be used).

2) Sub-Main — a sewer that receives sewage flow from one or more lateral

sewers.

3) Main or trunk — a sewer that receives sewage flow from one or more sub-main
sewers.

4) Interceptor — a sewer that receives sewage flow from a number of gravity

mains, trunk sewers, or sewage force mains, etc.

Sewage Treatment Plant shall mean any arrangement of devices and structures
used for the treatment of sewage.

Industrial Wastes shall mean the liquid wastes from the industrial processes as
distinct from sanitary sewage.

Water Treatment Plant shall mean any arrangement of devices and structures used
for the treatment or production of potable water.

Water Line or Main shall mean a pipe or conduit for transporting potable water.
Shall is mandatory; May is permissive.

Contractor shall be any person, firm, group, or affiliates charged with the
responsibility of constructing the facilities herein described, and is subject to the
provisions and regulations set forth herein.

Owner or Developer shall mean any person having an interest, whether legal or
equitable, sole or partial, in any premises which is or may be in the future, served by
the facilities of the county and who is, or may be in the future, responsible for design
and construction of facilities to be under the jurisdiction of the county and to become a
part of the public works system of the county.

Soil Type
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Unsuitable Material — when material included ashes, cinders, refuse, organic
material, or like material

Suitable Material — material that consists of loam, clay, sand, gravel, etc.

Select Material — native soil excavated from trench, free of rocks, foreign
materials, and frozen earth

Solid Rock — rock that requires the use of explosives for removal and boulders
larger than a cubic yard in volume

1.2 PURPOSE

The Health, Safety, and General Welfare of the Residents of Botetourt County demand that
they be provided safe and adequate water and sewerage systems for domestic, commercial
and industrial use. It is the policy of Botetourt County that all reasonable steps within legal
bounds should be taken to assure safe and adequate systems.

1.3 AUTHORITY

Botetourt County is in the process of entering into a Memorandum of Understanding with the
Virginia Department of Health (VDH) that gives the County the authority to create and
implement a local plan review program, including County designed plans or “in-house” plans,
under the guidance of VDH.

A. In this memorandum, the County will review only water projects in which adequate
permitted capacity exists to handle the project design flows.

B. This memorandum does not cover those projects, which include pumps, storage
facilities, booster stations, or water pipe in excess of 12 inches in diameter.

C. The County alone can approve only plans and specifications for projects included in
the Memorandum of Understanding. Plans and specifications, which also require the
approval of the Virginia Department of Health and/or Department of Environmental
Quality, are required to be submitted to these agencies in addition to the County for
final approval. Prior to submitting plans to the State, the consulting engineer must first
submit plans to the County and obtain its approval. Also, all plans within or affecting
an existing or proposed highway right-of-way must obtain Virginia Department of
Transportation approval.

D. The County is required by the Memorandum of Understanding to have a Licensed
Professional Engineer on the plan review committee.

1.4 VALIDITY

If decided any portion of these rules and regulations is held to be invalid, such decision shall
not affect the validity of any remaining portion of the rules and regulations providing the
invalid portions do not impact the valid portions.
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No statement or regulation contained in this publication shall be construed to interfere with
any requirements which may be imposed by the Virginia Department of Health or
Department of Environmental Quality.

In the event of any deviation between the rules, regulations and specifications in this
publication, and governing rules and regulations of the Virginia Department of Health or the
Department of Environmental Quality, it shall be understood that the rules and regulations of
said State agencies shall prevail providing the Sanitary Sewerage Works and Public Water
Supply Facilities lie within the jurisdictional areas of these agencies.

1.5 POLICY

The County shall review and approve or reject prepared applications, plans and
specifications for all projects for developing, extending or constructing water and sanitary
sewer facilities and the construction of all pumping facilities, force mains, treatment works,
water storage facilities, structures and accessories prior to any construction of such projects.

The approval of plans and specifications for water and sewerage facilities shall be contingent
upon approval of these same plans by the Department of Health, the Department of
Environmental Quality, and the Virginia Department of Transportation, when required.

Materials, workmanship and procedures used in the work shall be in accordance with the
standards and specifications established or approved by the County.

During progress of the work, the employees of the County or its authorized representatives
shall have access to the locations of construction for the purpose of establishing that the
projects are being constructed to the County’s requirements and in accordance with the
approved plans and specifications. Written notification prior to the beginning of construction
shall be given to the County so that a representative of the County can be available to
inspect all water and sewer facilities during construction.

After completion of the facilities and upon request of the developer or owner responsible for
the construction, the County shall make a final comprehensive inspection of the completed
project and shall be satisfied that the project was constructed according to the approved
plans and specifications before accepting the facilities into the County’s system.

Any developer or owner who proposed to submit an application and/or plans and
specifications to the County for review and approval for construction of facilities classified
herein is strongly encouraged to obtain the most current set of approved water and sewer
regulations. The County shall furnish this publication, by request, at a cost of twenty-five
dollars ($25.00) per set. The developer or owner shall acknowledge whether he has received
or currently owns the most current copy of this publication prior to submitting his application.
The developer or owner will be responsible for complying with the current published issue of
this publication.

1.6 GENERAL CHARGE OF RESPONSIBILITIES

The County is hereby charged with the responsibility to enforce the following rules,
regulations and standards as described, and to revise, update, and enforce all as deemed
necessary by the County as the future public safety and general welfare may require.
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The developer and/or property owner is hereby charged with the responsibility of employing
reliable, qualified and licensed contractors and/or personnel to perform all work in an
acceptable manner. Failure to do so may result in work stoppage, and/or refusal by the
County to accept and/or provide service to the project.

The contractor and/or owner is hereby charged with the safe and proper construction of the
facilities herein mentioned and any violation of the specifications and/or construction
standards, set forth by the County will be corrected by and at the expense of the contractor.
The acceptability of any facility, regardless of disputes between the contractor and/or
developer relating to the actual construction of the facility, shall be the final decision of the
County.

The County reserves the right to make adjustments regarding required types of materials
and/or construction methods, should unforeseen and/or unfavorable conditions for any
installation of the project utilities/facilities occur.

All water and sewer systems are subject to and shall meet these standards and regulations
and shall be officially approved by the County.

1.7  LIABILITY

The County shall have no liability resulting from any cause whatsoever relating to the
construction, installation, or testing of water or sewer facilities by private forces.

1.8 REGULATIONS AND ORDINANCES OF OTHER AGENCIES

All developers and builders should be familiar with all policies and laws that involve the
Virginia Department of Health, Virginia Department of Environmental Quality and any State
Building and Fire Codes. Specifically noted are rules governing cross connections and
backflow prevention. All inquiries regarding the applicability of these rules should be directed
to the County.

All developers and builders should be familiar with and shall comply with the codes and
ordinances of Botetourt County, including the building and zoning requirements. Specifically
noted are rules governing downspouts, roof drains, grease traps, foundation drains/sump
pumps, and connections to sanitary sewers.

All developers, builders, property owners and contractors shall comply with the following
rules and regulations in addition to those regulations included in this publication.

A. Latest issue of the Commonwealth of Virginia, Department of Health Waterworks
Regulations.

B. EPA Water Regulations

C. Commonwealth of Virginia, State Water Control Board, 9 VAC 25-790, Sewage
Collection and Treatment Regulations, latest issue.

D. The Code of Botetourt County — The General Ordinances.

E. Local and State Building Codes and Ordinances.
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1.9 APPLICATION FOR WATER AND SEWER SERVICES

Botetourt County Public Facilities and Programs require applications for water and sewer
services. Generally, preliminary contact is made through the County’s Development Services
Coordinator, which in turn directs all inquiries for water and sewer services to Public
Facilities and Programs. Once contact has been made the staff will review preliminary
information and determine what will be required in the application package for review. An
Application for Service form with the application requirements will be provided to the
applicant. The applicant must provide a completed form with all requested information to the
County. The County shall accept applications for water and/or sanitary sewer service to the
premises, described in the application from any person, group, firm, corporation or
association, who are owners of or legal representatives of the owners of the premises or who
are tenants of the premises within Botetourt County. This application package, once
submitted, will be used to evaluate and make a decision regarding the connection of the
County water/sewer facilities to either existing or proposed water/sewer facilities described in
the application.

A. Application Package Requirements

This section describes typical information, which may be requested for submittal as
part of the application package. The listing is not comprehensive and the County
reserves the right to require additional data, design and any other information as
required to completely describe/document the project and project design.

1) Maps and Drawings — Maps, drawings and site plans should clearly establish
the physical location of the premises requiring water/sewer services and the
point where the proposed service connection is to be made.

2) Plans and Specifications

a. General Requirements

Four sets of detailed plans and specifications shall be signed, sealed, and
dated by a professional engineer licensed in the Commonwealth of Virginia.
Plans shall be in sufficient detail to accurately indicate all pertinent design
and construction details for a comprehensive interpretation of the work to
be performed for applications regarding:

Water and sewer lines — show the location of all water and sewer line
appurtenances and accessories and accurate plan and profile design
drawings for the proposed lines;

Water and sewerage facilities such as water storage tanks or pumping
equipment, sewage treatment plants, sewage pumping stations, or other
like equipment — provide detailed plans and specifications on design,
equipment, materials, and construction of such facilities.

b. Specific Plan Sheet Requirements

1. Plan sheets shall measure no larger than 30 inches wide by 42 inches
long but be of a sufficient size to accurately show all required
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information. If possible, the top half of the drawings shall show the main
line in plain view while the lower half shall show the profile of the main
and ground surface.

. The horizontal scale for the plan and profiles should be the same with a

minimum scale of 1-inch equals 100 feet. The vertical scale shall be no
smaller than 1-inch equals 10 feet.

. All submittals must include a cover sheet. The front sheet shall include

the project name, a vicinity map, all standard notes, and shall bear the
date and original seal and signature of the licensed professional
engineer. Following sheets shall also contain the names, addresses,
and telephone numbers of the owner or developer and engineer.

. The following General Water and Sewer Conditions shall be on the

cover sheet of each set of plans, when applicable:

a) All work shall be subject to inspection by Botetourt County Utility
Department. The contractor shall notify Botetourt County Utility
Supervisor 48 hours prior to the start of the work.

b) All existing utilities adjacent to the proposed work are not
necessarily shown on the plans and where shown, are only
approximately located. The contractor shall, at his own expense
and effort, locate all underground lines and structures as
necessary.

C) All materials and construction shall comply with the most current
version of the Water and Sewer Regulations of Botetourt County
as adopted by the Botetourt County Board of Supervisors.

d) Provide elevations based upon National Geodetic Survey datum.

e) The contractor shall be responsible for notifying “Miss Utility” and
comply with Virginia’s underground utility damage prevention act.

f) All water and sewer pipes shall have a minimum of three (3.0)
feet of cover measured from the top of pipe, over the centerline of
pipe. This includes all fire hydrant lines, service laterals, and
water lines, etc.

0) Permanent easements at a minimum of twenty-five (25) feet for
sewer and water lines, centered on the pipeline and
appurtenances, shall be dedicated to the County, except where
the line is in a public road right-of-way or an access easement, in
which case the access easement shall also be dedicated as a
utility easement. Temporary easements should be sufficient width
to allow contractor enough room to construct the utility while
working safely and in compliance with OSHA Regulations.
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3)

4)

h) The width of permanent easements shall be dependant upon the
depth of the water or sewer lines. See detail BC #G-03.

)] Combined water and sewer permanent easements shall be a
minimum of thirty (30) feet. The water and sewer shall have a
minimum separation of ten (10) feet. A combined easement will
only be allowed when both the water and sewer is owned and
maintained by Botetourt County.

)] Water and sewer easements shall be exclusive and shall not be
combined with drainage easements, PUE’s or any other utilities.

k) All water and sewer appurtenances shall be located outside of
roadside ditches.

5. As a minimum, plan sheets shall include the following information where
applicable: property lines; street; lots; both existing and proposed
sanitary sewer and water line locations, lateral locations, service line
locations, fittings and hydrant locations, manhole invert and top
elevations, easement and property lines, all structures (underground or
aboveground) in vicinity of proposed line, 100 year flood elevation,
storm sewers and culverts, north arrow, and wetlands boundaries.

6. Extension Provisions: Provisions shall be made for logical future
extensions to adjacent property lines at all proposed street connections
and/or at locations deemed appropriate by the County.

Recorded Plats — The recorded plat(s) which designate easements specific for
water and sewer services for the premises needing such services and which
shall bear the approval of the Board of Supervisors shall be submitted in
triplicate. Plats must be submitted prior to the project acceptance and as soon
as they are recorded.

Hydraulic Calculations — Water line and sewer line extensions shall be
accompanied by one set of hydraulic and capacity calculations respectively.
Calculations should address such issues as available/required fireflow and
domestic demand, pipe size and capacity, velocity, percent slope, etc.

Water lines shall be developed to consider a) fireflow, b) estimated domestic
demands, c) projected demands for surrounding developable area, d) any
County level of service standards.

Design calculations shall be submitted for other water/sewer facilities such as
storage tanks, sewage pump stations, etc.

All submitted calculations shall be signed, sealed, and dated by a professional
engineer licensed in the Commonwealth of Virginia.
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5)

6)

Industrial Pretreatment Application — The applicant for sanitary sewer services,
which produce processed wastewater, to serve industrial establishments shall
conform to the requirements of the County’s Industrial Pretreatment Program.

The Industrial Pretreatment Program Coordinator will contact the
Developer/Owner when an industrial connection is to be made to determine if a
processed waste is to be sent to wastewater treatment facilities. There is an
application procedure for acceptance of processed waste and the
Owner/Developer must comply with the County Industrial Pretreatment
Program. Information regarding type of industry, raw and finished products,
approximate volume of utility requirements, types of industrial wastes to be
discharged, proposed facilities for pretreatment of industrial wastes and other
data pertinent to the industry, shall accompany the application.

Cross-Connection Control Program Requirements — All applicants for water
services to serve non-residential buildings must meet Cross-Connection
Control Program requirements. Both residential and non-residential buildings
which have sprinkler and/or irrigation systems must also meet the Cross-
Connection Program requirements for these types of systems.

B. Application Review Process

The County will review and evaluate all data and information submitted with the application
package. This application submittal is to include but is not limited to design calculations,
plans and specifications.

1)

Plan Review

a. A total of four sets of plans and specifications, one set of hydraulic
calculations, one copy of the subdivision or easement plat, one copy of the
engineer’s cost estimate for water and/or sewer related items and a
completed application must be submitted to the County for review. Plans
will not be reviewed without an application. All plans will be logged in
upon receipt and reviewed in the order of receipt. Plans must be submitted
to the Development Services Office.

b. A comment letter from the County Engineer or his designee will be sent to
the Develop/Owner regarding deficiencies in the design of the project. The
Developer/Owner has 60 days from the issuance of this letter to reply and
or take positive action. If there is no reply and or action within 60 days, then
the application package (plans and specifications, Etc.) will be placed in the
Inactive Project file.

c. After receiving the comment letter and submitted plans and/or
specifications, the applicant shall prepare revised plans and/or
specifications to conform with such revisions indicated by the County and
submit four sets of the revised plans and/or specifications (each item with
the date and a signed seal by a Professional Engineer licensed in Virginia)
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2)

to the County. Upon receipt of the revised plans and/or specifications, the
County shall review them for conformity with the initially marked revisions.

d. When the plans and specifications are approved for construction, they will
be so indicated in writing, dated and stamped approved, with one copy
returned to the applicant; the County will keep three copies. A copy of the
stamped approved plans must be on the job site. Any work performed
using an unapproved set of drawings is subject to the work not being
accepted by the County.

e. Plans for projects that require a pretreatment process and/or cross-
connection control device will be approved only when the Pretreatment
Program and the Cross-Connection Control Program have been approved.

f. Approval of plans and specifications are valid for a period of twelve months
from the approval date. If construction has not started in this time period or
has been inactive for a period of six months the County will consider the
project inactive and will notify the Developer/Owner of the inactive status.
The Developer/Owner shall notify the County prior to restarting
construction. Construction must comply with current standards at the time
of restart.

g. Construction of any water or sewer facility, and all their appurtenances and
accessories, shall be in strict conformance with the final approved set of
plans and/or specifications. No work shall be undertaken without a set of
approved plans on the job site. It shall be the contractor’s responsibility to
obtain a set of approved plans from the Developer/Owner.

h. In the event that an applicant desires to deviate from the plans and/or
specifications which have been approved for construction by the County or
to make any changes or revisions therein, the applicant shall make such
request to the County in writing and state the reasons for the request.
Revised plans, specifications and other substantiating data shall
accompany the request in such manner, form and quantity as was required
for the original application.

i. Some projects will require the review and approval of the VDH and/or the
DEQ. In this case the Developer/Owner must submit plans to the County for
review. Then the County has finished its review, the Developer/Owner will
be notified and at that time must submit plans to the VDH and/or DEQ.
Once these agencies have given written approval, the County will then write
an approval letter to the Developer/Owner, with a copy sent to the County’s
Development Services Office. Please note that these agencies have
specific requirements for their plan review procedures.

Timeliness of Review — The County’s goal is to review the submitted
application and/or plans and specifications within 30 business days after
receipt. Any application and/or set of plans in review status in excess of 60
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days, after comment has been made by the County, awaiting revisions and/or a
positive action by consultants (regarding comments by the County) shall be
filed in the inactive file. In such a case, a new submission of the application
package shall be required. In reviewing the application, the County reserves
the right to require such changes, including pipe size and material, as it may
consider necessary to meet the requirements of its standards and/or to permit
future extensions where circumstances so dictate.

C. Approval of Application Package (plans, specification, calculations, etc.)

Any water or sewer facility requiring approval of the County shall be designated and
constructed in accordance with the following requirements and specifications.
Permission will be granted by the County for the establishment of a water or sewer
facility and work may be done in connection with a new facility or extension only when
plans and specifications for such facilities and extensions are in accordance with the
County’s Water and Sewer Construction Standards and Specifications or approved
revisions thereof, and meet the rules and regulations required of other agencies.

An application/plans approval letter will be sent to the Developer/Owner, with a copy
to Development Services, after all of the requirements of the application/plans
submittal have been fulfilled. Prior to the onset of any construction, the County will
require a pre-construction conference in which the Developer, Contractor, County,
and other appropriate regulatory agencies shall attend.

The following items shall be submitted to the County prior to scheduling the pre-
construction meeting:

1. A plan review fee in the amount that equals $150.00 plus $0.25 per
linear feet of water and/or sewer lines

2. A water and/or sewer surety bond in the amount of the approved
engineer’s cost estimate

3. Four (4) complete sets of shop drawings for all water and sanitary sewer
structures and appurtenances for review and approval

After the pre-construction conference, it shall be the developer's responsibility to
notify the County of the date for beginning construction and also provide notification
48 hours prior to the beginning of construction. Under no conditions shall work
proceed without the County being notified of the beginning of work.

An approval for a project shall remain in effect for a period of twelve (12)
months from the date of the approval letter. If construction has not started in
this time period, the County may require a new complete submittal. The project
shall be required to satisfy the current “Botetourt County Water and Sewer
Constructions Standards and Specifications”.
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1.10 EASEMENTS

Permanent easements at a minimum of twenty-five (25) feet for sewer and water lines,
centered on the pipeline and appurtenances, shall be dedicated to the County, except where
the line is in a public road right-of-way or an access easement, in which case the access
easement shall also be dedicated as a utility easement. Temporary easements should be
sufficient width to allow contractor enough room to construct the utility while working safely
and in compliance with OSHA Regulations.

Permanent easements shall be required for all water and sewer lines and appurtenances
except where installed within the public right-of-way of the Virginia Department of
Transportation. All easements shall have the right of ingress and egress fully provided for in
the recorded deed. The County reserves the right to have easements extended to adjacent
property for future extension of service. No structures shall be constructed within the
easement including fences, trees, shrubs, buildings or obstacles that would render the
easement inaccessible by equipment. The minimum easement width shall be twenty-five
(25) feet for water and sewer lines up to twelve (12) feet in depth, centered on the pipeline.
The easement width for water and sewer lines that are installed at a depth greater than
twelve (12) feet shall be determined by the Detail BC #G-03, “Public Sanitary Sewer &
Waterline Easements”. Easements for property for facilities other than pipelines will be
determined on a case-by-case basis. Joint easements combining both water and sewer
mains, owned and maintained by Botetourt County, within a single easement shall be a
minimum of thirty (30) feet in width; then (10) feet required from the centerline of each main
to the easement boundary. Temporary easements should be sufficient width to allow the
contractor enough room to construct the utility while working safely and in compliance with
OSHA Regulations.

1.11 SUBMITTALS

Submittals for shop drawings, operation and maintenance manuals of all operating
equipment, Certificates of Inspections, approvals, Warranties and Guarantees of Equipment,
etc. will be required when applicable; applicability of submittals required will be determined
on a case-by-case basis.

A. General

Submit the following to the County Engineer within 30 days of notice to proceed to
demonstrate compliance with the construction standards:

1) A submittal register listing all of the requested submittals will be provided by
the County Engineer for each project when appropriate (see Submittal Register
form on Appendix).

2) All requested submittal information, i.e., product data, certificates, etc. Some of
this information may be required after project completion. (Do not include
extraneous information.)
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3) All submittals must be submitted in an organized three ring binder for easy
review.

4) Job will not be accepted without approval of submittals by the County Engineer
or his designee.

B. Submittal Descriptions

Submit three copies of each required submittal. Submittal descriptions are described
in the Appendix.

1.12 INSPECTIONS
A. Preliminary Construction Conference

Once the County has approved the application, plans, specifications and shop
drawings, received the review fee and water and/or sewer surety bond, a Preliminary
Construction Conference will be scheduled where the developer and contractor will
meet the County Engineer and the Inspector assigned to the project. Also,
representatives from DEQ and/or VDH may be requested to attend.

The Developer must notify the County at least 48 hours prior to the beginning of any
construction. In no case shall construction be started without notification.

At the Preliminary Construction Conference a County Inspector will be assigned to the
job site to perform inspections of work in progress and to assure that all materials
used and all work is in accordance with the Construction Standards. The Inspector
shall be present at all water and sewerage facility testing and may perform such tests
as desired by the County. Copies of all test results shall be submitted to the County
Engineer.

B. Substantial Completion

The County will issue a Letter of Substantial Completion at the request of the
Developer/Owner when the following conditions have been met:

1) All approved materials have been installed per the County’s requirements.

2) The completed work has been inspected by the County’s Inspector and the
system is in working order. The County shall submit a punch-list of remaining
items to be completed to the Contractor and the Project Engineer.

3) The appropriate tests (pressure, leakage, bacteriological, compaction, etc.)
have been successfully completed and results comply with test requirements
for passing.

C. Final Inspections
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At the completion of the water and/or sewer facilities project the Developer/Owner
responsible for the construction shall notify the County, in writing, that the work has
been completed and request a final inspection.

On receipt of the notification or completion, the County shall make a final
comprehensive inspection of the constructed facilities, examining in detail for
conformance of the work with approved plans and specifications, alignment of sewer
lines, infiltration, leakage, workmanship, operation of equipment, and other factors to
the satisfaction and best interest of the County.

The County will notify the Virginia Department of Health when a final inspection is
scheduled on a project in which VDH review is required.

It shall be required that a responsible representative of the developer or owner
accompany the County on the final inspection. The Developer/Owner shall furnish
whatever labor is necessary for conducting the final inspection if so desired by the
County.

Deficiencies which are found to exist during the final inspection shall be pointed out to
the Developer/Owner representative by the County at that time. Subsequent to the
final inspection the County shall furnish in writing, a summary of these deficiencies
and the required corrections which are to be completed by the Developer/Owner.

On notification that all construction deficiencies have been completed, the County will
re-inspect all such work. Upon correction of deficiencies and after project construction
meets County approval, the Developer/Owner shall submit to the County one set of
as-built plans along with the total project cost with size and footage of water and
sewer line installed.

1.13 AS-BUILT PLANS

After final inspection and completion of construction of the water and/;or sewer facilities from
approved plans on any project previously classified, the developer or owner responsible for
the construction shall prepare one set of reproducible as-built plans, based on accurate, field
obtained information to show actual conditions of the finished construction. The as-built
plans shall show all revised and permanent changes on the original tracings or mater sheets
of the plans and/or specifications from which these changes were made and were approved
by the County.

The as-built plans shall be submitted on reproducible media as well as AUTOCAD format
and shall include all previous plan sheet requirements including the following.
A. Water Line Construction

1) Scale accurately and locate on the plan sheet, the line and all installed fittings,
such as elbows, tees, crosses, and reducers, and all cradle, encasement
service connections, or special construction.

2) Show exact measurements and location of all valve boxes, fire hydrants, meter
boxes, blow-offs, blind and blank-flanged fittings and plugged terminal lines.
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3) The measurements taken for these locations shall be taken from at least two
reasonable adjacent and available, fixed and permanent objects such as fire
hydrants, centers of sanitary or storm sewer manhole casting covers, corners
of buildings, power poles, etc. (If a power pole is used, the owner and the 1.D.
Number shall be recorded on the as-built drawings.)

B. Sewer Line Construction

1) Scale accurately and locate all manhole invert and top casting elevations and
notate numerically the exact elevations of the same as determined by field
survey after construction.

2) Scale accurately the length and grade of all lines between manholes, and
notate numerically the exact lengths and graces of all lines, as determined after
construction.

3) Scale accurately and locate concrete cradles, encasements, or special
construction.

4) Scale accurately and locate the sewer service laterals including invert elevation
in reference to top of clean out.

C. Water Treatment Plants, Pumping Stations, and all other Comparable Construction
and Building Structures

1) As-built plans and specifications shall accurately indicate all approved
deviations and changes regarding changes in location, type of equipment used,
and material used.

2) Accurate listings of the name of the manufacturer of all operating equipment
installed, together with model or style numbers, ratings, capacities, and other
pertinent information shall be provided as part of the as-built plans.

3) A minimum of three complete sets of shop drawings and operation and
maintenance manuals of all operating equipment, and all Certificates of
Inspections, Approvals, Warranties and Guarantees of Equipment. A listing of
materials and installations, required by the approved project specifications ,
shall be provided as a part of the as-built plans on the project. See Section
1.11 on Submittals.

One digital copy of the as-built plans shall also be submitted in AutoCAD format.

1.14 DEDICATION

All utilities shall be dedicated to Botetourt County and said dedication shall be in writing (see
Appendix).
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1.15 WARRANTY

The developer will be responsible for any maintenance and repairs as a result of
construction or material defects of said facilities for one year from the date of final
acceptance by the County. During this one-year period, a bond may be required by the
County. If a bond is held by the County, it will be released after one year if all involved
parties are satisfied, and the County will assume maintenance of the facility.

1.16 ACCEPTANCE OF NEW CONSTRUCTION

A. Conditions of Final Acceptance

1) All requirements have been fulfilled in the opinion of the County.

2) All punch-list items have been corrected to the satisfaction of the County.

3) Any work that was accepted at substantial completion but later damaged has
been repaired.

4) All matters relative to the specific contract between the developer or owner and
the County are in order.

5) One set of reproducible as-built plans and a digital file of the as-built plans
have been submitted to the County (see Section 1.13).

6) All permits, if any, have been released by the Virginia Department of
Transportation.

7) All conditions of the Industrial Pretreatment Program and the Cross-Connection
Program have been met.

8) A Professional Engineer for the project shall submit a letter upon completion of
the project stating that work was completed in accordance with the approved
plans and specifications.

9) A copy of the Virginia Department of Environmental Quality’s Certificate to
Operate (CTOQ), if required, has been submitted to the County.

10) A copy of the Virginia Department of Health’s Operation Permit, if required, has
been submitted to the County.

11) Afinal inspection has been performed by or in the presence of the County.

12) The Deed of Easement and property plat have both been submitted to and
approved by the County and recorded in the County Clerk’s Office, and a copy
of the recorded receipt has been submitted to the County.

13) That payment has been made by the developer or owner for all fees relative to
applications and inspections.

4/22/2009 16 GENERAL RULES AND REGULATIONS





14)  The letter of dedication has been submitted to and approved by the County.

15) That explicit understanding exists between developer or owner and the County
that the developer or owner shall be responsible for and obliged to correct any
deficiencies in construction or materials for a period of one year from the date
of final acceptance of the facilities by the County. This condition shall be
stipulated in the written form of acceptance issued by the County.

B. Agreement of Final Acceptance — Acceptance of the newly constructed facilities,
when approved by the County, shall be made in writing to the Developer/Owner
responsible for the construction.

The issuance of the written acceptance of any such facilities shall constitute an
irrevocable agreement between the developer or owner responsible for construction
of the facilities. The County and any of its officers, agents, servants, and employees
shall be saved harmless by the developer or owner from liability and responsibility of
any nature and kind for costs of, or payments on, labor, equipment, or material used
in construction of the accepted facilities or on account of any patented or unpatented
inventions, process, article or appliance manufactured for or used in construction of,
or for the intended operation of the accepted facilities.

END OF GENERAL RULES AND REGULATIONS
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		1. the rules and regulations which govern the use of public water and sanitary sewerage facilities

		2. the standards and specifications for the planning, construction and connection of all utilities used for residential, commercial and industrial purposes

		1.1 INTERPRETATION OF TERMS

		A. County shall mean Botetourt County and/or the Botetourt County Department of Public Facilities and Programs, or authorized representative.

		B. Board shall mean the Botetourt County Board of Supervisors

		C. Facilities shall mean any and all component and pertinent parts of the entire system of the water and sewer works under the jurisdiction of the County, now constructed, installed, operated or maintained by the County or any of which may be approved and accepted in the future as additions or extensions of the systems.

		D. Person shall mean any individual, firm, corporation, association, society , or group.

		E. Potable Water means fit for human consumption and use which is sanitary and normally free of minerals, organic substances and toxic agents in excess of reasonable amounts for domestic usage.

		F. Sewerage Works shall mean all facilities for collecting, pumping, treating and disposing of sewage, excluding septic systems.

		G. Sanitary Sewage shall mean wastewater that derives principally from dwellings, business buildings, institutions, and the like, exclusive of any stormwater or industrial wastewaters.

		H. Sewer Lines shall mean a pipe or conduit for carrying sanitary sewage.

		1) Lateral – a sewer that typically has no other common sewer discharging into it (on rare occasion a common lateral may be used).

		2) Sub-Main – a sewer that receives sewage flow from one or more lateral sewers.

		3) Main or trunk – a sewer that receives sewage flow from one or more sub-main sewers.

		4) Interceptor – a sewer that receives sewage flow from a number of gravity mains, trunk sewers, or sewage force mains, etc.



		I. Sewage Treatment Plant shall mean any arrangement of devices and structures used for the treatment of sewage.

		J. Industrial Wastes shall mean the liquid wastes from the industrial processes as distinct from sanitary sewage.

		K. Water Treatment Plant shall mean any arrangement of devices and structures used for the treatment or production of potable water.

		L. Water Line or Main shall mean a pipe or conduit for transporting potable water.

		M. Shall is mandatory; May is permissive.

		N. Contractor shall be any person, firm, group, or affiliates charged with the responsibility of constructing the facilities herein described, and is subject to the provisions and regulations set forth herein.

		O. Owner or Developer shall mean any person having an interest, whether legal or equitable, sole or partial, in any premises which is or may be in the future, served by the facilities of the county and who is, or may be in the future, responsible for design and construction of facilities to be under the jurisdiction of the county and to become a part of the public works system of the county.

		P. Soil Type



		1.2 PURPOSE

		1.3 AUTHORITY

		A. In this memorandum, the County will review only water projects in which adequate permitted capacity exists to handle the project design flows.

		B. This memorandum does not cover those projects, which include pumps, storage facilities, booster stations, or water pipe in excess of 12 inches in diameter.

		C. The County alone can approve only plans and specifications for projects included in the Memorandum of Understanding. Plans and specifications, which also require the approval of the Virginia Department of Health and/or Department of Environmental Quality, are required to be submitted to these agencies in addition to the County for final approval. Prior to submitting plans to the State, the consulting engineer must first submit plans to the County and obtain its approval. Also, all plans within or affecting an existing or proposed highway right-of-way must obtain Virginia Department of Transportation approval.

		D. The County is required by the Memorandum of Understanding to have a Licensed Professional Engineer on the plan review committee.



		1.4 VALIDITY

		1.5 POLICY

		1.6 GENERAL CHARGE OF RESPONSIBILITIES

		1.7 LIABILITY

		1.8 REGULATIONS AND ORDINANCES OF OTHER AGENCIES

		A. Latest issue of the Commonwealth of Virginia, Department of Health Waterworks Regulations.

		B. EPA Water Regulations

		C. Commonwealth of Virginia, State Water Control Board, 9 VAC 25-790, Sewage Collection and Treatment Regulations, latest issue.

		D. The Code of Botetourt County – The General Ordinances.

		E. Local and State Building Codes and Ordinances.



		1.9 APPLICATION FOR WATER AND SEWER SERVICES

		A. Application Package Requirements

		1) Maps and Drawings – Maps, drawings and site plans should clearly establish the physical location of the premises requiring water/sewer services and the point where the proposed service connection is to be made.

		2) Plans and Specifications

		a. General Requirements

		b. Specific Plan Sheet Requirements

		1. Plan sheets shall measure no larger than 30 inches wide by 42 inches long but be of a sufficient size to accurately show all required information. If possible, the top half of the drawings shall show the main line in plain view while the lower half shall show the profile of the main and ground surface.

		2. The horizontal scale for the plan and profiles should be the same with a minimum scale of 1-inch equals 100 feet. The vertical scale shall be no smaller than 1-inch equals 10 feet.

		3. All submittals must include a cover sheet. The front sheet shall include the project name, a vicinity map, all standard notes, and shall bear the date and original seal and signature of the licensed professional engineer. Following sheets shall also contain the names, addresses, and telephone numbers of the owner or developer and engineer.

		4. The following General Water and Sewer Conditions shall be on the cover sheet of each set of plans, when applicable:

		a) All work shall be subject to inspection by Botetourt County Utility Department. The contractor shall notify Botetourt County Utility Supervisor 48 hours prior to the start of the work.

		b) All existing utilities adjacent to the proposed work are not necessarily shown on the plans and where shown, are only approximately located. The contractor shall, at his own expense and effort, locate all underground lines and structures as necessary.

		c) All materials and construction shall comply with the most current version of the Water and Sewer Regulations of Botetourt County as adopted by the Botetourt County Board of Supervisors.

		d) Provide elevations based upon National Geodetic Survey datum.

		e) The contractor shall be responsible for notifying “Miss Utility” and comply with Virginia’s underground utility damage prevention act.

		f) All water and sewer pipes shall have a minimum of three (3.0) feet of cover measured from the top of pipe, over the centerline of pipe. This includes all fire hydrant lines, service laterals, and water lines, etc.

		g) Permanent easements at a minimum of twenty-five (25) feet for sewer and water lines, centered on the pipeline and appurtenances, shall be dedicated to the County, except where the line is in a public road right-of-way or an access easement, in which case the access easement shall also be dedicated as a utility easement. Temporary easements should be sufficient width to allow contractor enough room to construct the utility while working safely and in compliance with OSHA Regulations.

		h) The width of permanent easements shall be dependant upon the depth of the water or sewer lines.  See detail BC #G-03.

		i) Combined water and sewer permanent easements shall be a minimum of thirty (30) feet.  The water and sewer shall have a minimum separation of ten (10) feet.  A combined easement will only be allowed when both the water and sewer is owned and maintained by Botetourt County.

		j) Water and sewer easements shall be exclusive and shall not be combined with drainage easements, PUE’s or any other utilities.

		k) All water and sewer appurtenances shall be located outside of roadside ditches.



		5. As a minimum, plan sheets shall include the following information where applicable: property lines; street; lots; both existing and proposed sanitary sewer and water line locations, lateral locations, service line locations, fittings and hydrant locations, manhole invert and top elevations, easement and property lines, all structures (underground or aboveground) in vicinity of proposed line, 100 year flood elevation, storm sewers and culverts, north arrow, and wetlands boundaries.

		6. Extension Provisions: Provisions shall be made for logical future extensions to adjacent property lines at all proposed street connections and/or at locations deemed appropriate by the County.





		3) Recorded Plats – The recorded plat(s) which designate easements specific for water and sewer services for the premises needing such services and which shall bear the approval of the Board of Supervisors shall be submitted in triplicate. Plats must be submitted prior to the project acceptance and as soon as they are recorded.

		4) Hydraulic Calculations – Water line and sewer line extensions shall be accompanied by one set of hydraulic and capacity calculations respectively. Calculations should address such issues as available/required fireflow and domestic demand, pipe size and capacity, velocity, percent slope, etc.

		5) Industrial Pretreatment Application – The applicant for sanitary sewer services, which produce processed wastewater, to serve industrial establishments shall conform to the requirements of the County’s Industrial Pretreatment Program.

		6) Cross-Connection Control Program Requirements – All applicants for water services to serve non-residential buildings must meet Cross-Connection Control Program requirements. Both residential and non-residential buildings which have sprinkler and/or irrigation systems must also meet the Cross-Connection Program requirements for these types of systems.



		B. Application Review Process

		1) Plan Review

		a. A total of four sets of plans and specifications, one set of hydraulic calculations, one copy of the subdivision or easement plat, one copy of the engineer’s cost estimate for water and/or sewer related items and a completed application must be submitted to the County for review. Plans will not be reviewed without an application. All plans will be logged in upon receipt and reviewed in the order of receipt. Plans must be submitted to the Development Services Office.

		b. A comment letter from the County Engineer or his designee will be sent to the Develop/Owner regarding deficiencies in the design of the project. The Developer/Owner has 60 days from the issuance of this letter to reply and or take positive action. If there is no reply and or action within 60 days, then the application package (plans and specifications, Etc.) will be placed in the Inactive Project file.

		c. After receiving the comment letter and submitted plans and/or specifications, the applicant shall prepare revised plans and/or specifications to conform with such revisions indicated by the County and submit four sets of the revised plans and/or specifications (each item with the date and a signed seal by a Professional Engineer licensed in Virginia) to the County. Upon receipt of the revised plans and/or specifications, the County shall review them for conformity with the initially marked revisions.

		d. When the plans and specifications are approved for construction, they will be so indicated in writing, dated and stamped approved, with one copy returned to the applicant; the County will keep three copies. A copy of the stamped approved plans must be on the job site. Any work performed using an unapproved set of drawings is subject to the work not being accepted by the County.

		e. Plans for projects that require a pretreatment process and/or cross-connection control device will be approved only when the Pretreatment Program and the Cross-Connection Control Program have been approved.

		f. Approval of plans and specifications are valid for a period of twelve months from the approval date. If construction has not started in this time period or has been inactive for a period of six months the County will consider the project inactive and will notify the Developer/Owner of the inactive status. The Developer/Owner shall notify the County prior to restarting construction. Construction must comply with current standards at the time of restart.

		g. Construction of any water or sewer facility, and all their appurtenances and accessories, shall be in strict conformance with the final approved set of plans and/or specifications. No work shall be undertaken without a set of approved plans on the job site. It shall be the contractor’s responsibility to obtain a set of approved plans from the Developer/Owner.

		h. In the event that an applicant desires to deviate from the plans and/or specifications which have been approved for construction by the County or to make any changes or revisions therein, the applicant shall make such request to the County in writing and state the reasons for the request. Revised plans, specifications and other substantiating data shall accompany the request in such manner, form and quantity as was required for the original application. 

		i. Some projects will require the review and approval of the VDH and/or the DEQ. In this case the Developer/Owner must submit plans to the County for review. Then the County has finished its review, the Developer/Owner will be notified and at that time must submit plans to the VDH and/or DEQ. Once these agencies have given written approval, the County will then write an approval letter to the Developer/Owner, with a copy sent to the County’s Development Services Office. Please note that these agencies have specific requirements for their plan review procedures.



		2) Timeliness of Review – The County’s goal is to review the submitted application and/or plans and specifications within 30 business days after receipt. Any application and/or set of plans in review status in excess of 60 days, after comment has been made by the County, awaiting revisions and/or a positive action by consultants (regarding comments by the County) shall be filed in the inactive file. In such a case, a new submission of the application package shall be required. In reviewing the application, the County reserves the right to require such changes, including pipe size and material, as it may consider necessary to meet the requirements of its standards and/or to permit future extensions where circumstances so dictate.



		C. Approval of Application Package (plans, specification, calculations, etc.)

		1. A plan review fee in the amount that equals $150.00 plus $0.25 per linear feet of water and/or sewer lines

		2. A water and/or sewer surety bond in the amount of the approved engineer’s cost estimate





		1.10 EASEMENTS

		1.11 SUBMITTALS

		A. General

		1) A submittal register listing all of the requested submittals will be provided by the County Engineer for each project when appropriate (see Submittal Register form on Appendix).

		2) All requested submittal information, i.e., product data, certificates, etc. Some of this information may be required after project completion. (Do not include extraneous information.)

		3) All submittals must be submitted in an organized three ring binder for easy review.

		4) Job will not be accepted without approval of submittals by the County Engineer or his designee.



		B. Submittal Descriptions



		1.12 INSPECTIONS

		A. Preliminary Construction Conference

		B. Substantial Completion

		1) All approved materials have been installed per the County’s requirements.

		2) The completed work has been inspected by the County’s Inspector and the system is in working order. The County shall submit a punch-list of remaining items to be completed to the Contractor and the Project Engineer. 

		3) The appropriate tests (pressure, leakage, bacteriological, compaction, etc.) have been successfully completed and results comply with test requirements for passing.



		C. Final Inspections



		1.13 AS-BUILT PLANS

		A. Water Line Construction

		1) Scale accurately and locate on the plan sheet, the line and all installed fittings, such as elbows, tees, crosses, and reducers, and all cradle, encasement service connections, or special construction.

		2) Show exact measurements and location of all valve boxes, fire hydrants, meter boxes, blow-offs, blind and blank-flanged fittings and plugged terminal lines.

		3) The measurements taken for these locations shall be taken from at least two reasonable adjacent and available, fixed and permanent objects such as fire hydrants, centers of sanitary or storm sewer manhole casting covers, corners of buildings, power poles, etc. (If a power pole is used, the owner and the I.D. Number shall be recorded on the as-built drawings.)



		B. Sewer Line Construction

		1) Scale accurately and locate all manhole invert and top casting elevations and notate numerically the exact elevations of the same as determined by field survey after construction.

		2) Scale accurately the length and grade of all lines between manholes, and notate numerically the exact lengths and graces of all lines, as determined after construction.

		3) Scale accurately and locate concrete cradles, encasements, or special construction.

		4) Scale accurately and locate the sewer service laterals including invert elevation in reference to top of clean out.



		C. Water Treatment Plants, Pumping Stations, and all other Comparable Construction and Building Structures

		1) As-built plans and specifications shall accurately indicate all approved deviations and changes regarding changes in location, type of equipment used, and material used.

		2) Accurate listings of the name of the manufacturer of all operating equipment installed, together with model or style numbers, ratings, capacities, and other pertinent information shall be provided as part of the as-built plans.

		3) A minimum of three complete sets of shop drawings and operation and maintenance manuals of all operating equipment, and all Certificates of Inspections, Approvals, Warranties and Guarantees of Equipment. A listing of materials and installations, required by the approved project specifications , shall be provided as a part of the as-built plans on the project. See Section 1.11 on Submittals.





		1.14 DEDICATION

		1.15 WARRANTY

		1.16 ACCEPTANCE OF NEW CONSTRUCTION

		A. Conditions of Final Acceptance

		1) All requirements have been fulfilled in the opinion of the County.

		2) All punch-list items have been corrected to the satisfaction of the County.

		3) Any work that was accepted at substantial completion but later damaged has been repaired.

		4) All matters relative to the specific contract between the developer or owner and the County are in order.

		5) One set of reproducible as-built plans and a digital file of the as-built plans have been submitted to the County (see Section 1.13).

		6) All permits, if any, have been released by the Virginia Department of Transportation.

		7) All conditions of the Industrial Pretreatment Program and the Cross-Connection Program have been met.

		8) A Professional Engineer for the project shall submit a letter upon completion of the project stating that work was completed in accordance with the approved plans and specifications.

		9) A copy of the Virginia Department of Environmental Quality’s Certificate to Operate (CTO), if required, has been submitted to the County.

		10) A copy of the Virginia Department of Health’s Operation Permit, if required, has been submitted to the County.

		11) A final inspection has been performed by or in the presence of the County.

		12) The Deed of Easement and property plat have both been submitted to and approved by the County and recorded in the County Clerk’s Office, and a copy of the recorded receipt has been submitted to the County.

		13) That payment has been made by the developer or owner for all fees relative to applications and inspections.

		14) The letter of dedication has been submitted to and approved by the County.

		15) That explicit understanding exists between developer or owner and the County that the developer or owner shall be responsible for and obliged to correct any deficiencies in construction or materials for a period of one year from the date of final acceptance of the facilities by the County. This condition shall be stipulated in the written form of acceptance issued by the County.



		B. Agreement of Final Acceptance – Acceptance of the newly constructed facilities, when approved by the County, shall be made in writing to the Developer/Owner responsible for the construction.






DESIGN AND CONSTRUCTION STANDARDS
FOR WATER FACILITIES

100.00 GENERAL REQUIREMENTS

All water supply systems, other than individual, including mains, valves, hydrants, and
appurtenances shall be planned and constructed according to the specifications and
standards set forth herein as minimum requirements. Before construction is commenced,
plans, profiles, details and specifications shall be reviewed and approved by the County as
being in accord with these requirements and all construction shall be in accord with
approved plans.

In addition to County approval, Virginia Department of Health (VDOH) approval is required
for any projects involving pumps, storage or contact tanks or water lines over 12 inches in
diameter.

Water mains shall be located within public rights-of-way or “waterline easements” and shall
be located no closer than ten (10) feet from the edge of the “waterline easement” or right-of-
way line unless otherwise authorized by the County. “Waterline Easements” shall provide
sufficient space for both installation and maintenance with a minimum width of 25 feet.
Additional easement width may be required by the County when it is deemed necessary for
proper maintenance of the facilities. No other utility line shall be laid within a vertical area
which is parallel to and within 12" of a waterline. A “public utility easement” shall not be
combined with or located within a “waterline easement”.

Water supply systems as described above shall be designed by a Professional Engineer,
licensed in the Commonwealth of Virginia whose seal and signature shall be placed on each
plan sheet. A Land Surveyor licensed by the Commonwealth of Virginia may design such
portions of a water supply system as provided by the Code of Virginia, Title 54, Section 54-
17.1, 3(b).

Systems shall be designed to provide adequate flow and pressure, both for domestic supply
and fire flow, based on sound hydraulic analysis and good engineering practice. Domestic
fire flows shall be analyzed and presented separately and pipes shall be sized to meet the
calculated requirements of simultaneous peak daily domestic and fire flow.

100.1

These specifications, approved by the Botetourt County Board of Supervisors, shall be
followed unless specified deviation therefore is authorized, in writing, by the County. When
such deviations affect fire protection, Botetourt County Ordinances will be followed. All
standards referenced in this Section shall refer to the latest revision or revised edition of the
referenced manual.

101.0 WATERLINE DESIGN
101.1 The minimum size of water line shall be as follows:

A. In residential areas six (6) inch line shall be the minimum acceptable diameter.
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101.2

In commercial and industrial areas eight (8) inch line shall be the minimum acceptable
diameter

No plantings or erection of other obstructions shall be made within six (6) feet of any
fire hydrant. The surface shall be level within this same radius.

For the last 200 feet of pipe located beyond the last fire hydrant on cul-de-sacs for
streets on which the water line cannot be extended, and with no more than four (4)
connections, two (2) inch pipe (either ductile iron or SDR-21) may be used when
approved by the County.

For all design, the published 'C' factor shall be reduced to new pipe 'C' factor minus
10. This reduced 'C' factor shall be used so as to reflect more accurately the future
flow in aged pipe.

Fire hydrants shall be located as follows:

In residential areas, at street intersections and at intermediate locations where
necessary, as determined by the Engineering or Utility Department. In no case shall
the distance between fire hydrants, measured along the center line of accessible
streets be greater than one thousand (1000) feet.

. Within one hundred (100) feet of any standpipe or sprinkler system fire department

connections, where those systems are required in buildings.

. As required by the following schedule as given by use group, the distance shall be

measured to the most remote part of the structure the hydrant will serve.

Industrial Buildings 250 feet
School Buildings 300 feet
Commercial, Churches & Office Buildings 350 feet
Apartments, Multi-family & Townhouses 250 feet
Single family detached dwellings 500 feet*

* Measured along centerline of street to the center of front
property line for single family attached dwellings only.

. All hydrants shall be a minimum of fifty (50) feet away from buildings other than single

family detached dwellings. The location of all new and existing hydrants that are to
serve the property shall be shown on the plans.

101.3 Water systems shall be so designed to adequately supply the normal and peak
demands of all customers, maintaining a pressure of not less than twenty-five (25)
pounds per square inch at all points of delivery, without reducing the service to existing
customers below the foregoing requirement, and shall have adequate capacity to be
capable of delivering not less than the fire flows listed below, for a minimum of two (2)
hours, with a residual pressure of not less than twenty (20) pounds per square inch at the
meter to each building to be served or proposed to be served by an extension. In those
cases where the existing source of supply cannot deliver fire flows at adequate
pressures, the developer shall design his water system based on achieving the required
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fire flows with an assumed residual pressure of thirty (30) psi at point of connection of the
supplying system.

A. Peaking Factors and Demands for Design:
1. Peak Hour Factor: 4
2. Maximum Day Factor: 2.5
3. Average Day Factor: 1
4. Residential Demand per ERC: 0.5 gpm
5. Industrial or Commercial Demands shall be based on Best Engineering Judgment.

B. Fire flow requirements for various land uses.

1. Residential Areas as follows:

a. Normal residential property with over fifty (50) feet between buildings-500
GPM.

b. Normal residential property with less than fifty (50) feet between buildings-750

2. High Value Areas:
a. Apartments, townhouses, PUD's, up to 2 1/2 stories-1000 GPM.
b. Minor mercantile and congested apartments-1000 GPM.
c. High value industrial, shopping centers, and mercantile districts-1000 GPM.

The fire flows indicated above are for new development. Where the size and
scope of the development exceeds these requirements, additional fire flow
shall be provided in accordance with ISO (Insurance Services Organization)
requirements.

101.4 Valves shall be set and adjusted so that the covers are set as shown in the Water
Detail Drawing. If street surfaces are renewed or replaced by the developer or owner
after the water system has been approved and accepted by the County but while such
streets are still the obligation of the developer or owner, the valve boxes therein shall be
readjusted to proper location relative to the new street surfacing and set according to
Water Detail Drawing. Valve boxes located in sodded or other off-street areas shall be so
set and adjusted that the covers are set as shown on Water Detail Drawing. All valves
five (5) feet or deeper shall be installed with American Flow Control Trench Adapter as
shown on the Water Detail Drawing.

101.5 Where a water main that can be extended is terminated beyond a gate valve in that
main, one joint of pipe shall be installed and capped, beyond the valve. Pipe shall be
plugged and a concrete thrust block poured behind it. It no case shall the end of a
pipeline terminate in a paved area.

No water line shall terminate under a concrete valley gutter. Whenever possible to avoid,
no gate valve shall be located under a concrete valley gutter.
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No services or fire hydrant shall be installed between the gate valve and end of line that
can be extended.

101.6 All pipe shall be laid to a minimum depth of thirty-six (36) inches from established final
grade to the top of the pipe. Water pipe shall not be laid at depths exceeding ten (10) feet
unless specifically approved by the County.

101.7 Valves shall be installed at the intersection of water lines. Generally, four (4) valves
will be installed at crosses and three (3) will be installed at tees. A valve shall also be
installed at least every one thousand (1000) feet on distribution mains. A valve will be
installed between the last service and the terminus of any water main that can be
extended in the future.

101.8 A means to provide a blow-off at dead-end lines shall be provided as indicated in the
standard details. Fire Hydrants shall not be used as a means to provide blow-off.

101.9 Automatic air release valves shall be placed at strategic high points in the system to
provide for the release of trapped air. Fire Hydrants shall not be used for air release.

101.10  All transmission mains will be provided with blow-off valves at strategic low points
in the line. The point of connection to the water main shall be rotated downward to
facilitate removal of accumulated solids.

101.11 Cross connections and backflow prevention connections shall be designed and
reviewed to insure compliance with the Botetourt County Code.

101.12 Water mains may be installed on private property if a waterline easement of a
minimum of twenty-five (25) feet in width is duly recorded. The easement width may be
reduced in certain areas with written approval of the County when the twenty-five (25)
foot easement would constitute a significant hardship for the development. No other
utilities shall be allowed within the waterline easement.

Increased easement widths may be required by the County when determined necessary
due to large mains or excessive depths, which will require special trench excavation in
order to comply with applicable State and Federal Safety Regulations. Easement
instruments denoting water line easements shall include a note giving the water purveyor
the right of access to the water service connection and the water meter for the purpose of
maintenance and operation. Access easements may be required to allow access for
maintenance purposes to the water mains that are not located adjacent to a public right-
of-way.

No permanent structure, including fences, trees or other shrubbery, shall be placed or
constructed within an easement. Additional easements shall be provided across property
under the owner/developer's control that may be required to extend water facilities in the
future or to provide convenient access to easements for construction and maintenance
purposes.

101.13 AWWA STANDARDS
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The following AWWA Standards (latest revision) are hereby incorporated by reference.
Where a conflict exists between these written standards, and the standards incorporated
by reference, the County will determine which standard shall apply. In general, the
Standard that gives a final product that is in the best interest of the County will be
selected. The applicant shall provide the County with Manufacturers certification that
materials meet these standards.

A100 Standard for water wells.

C104 Standard for cement-mortar lined for ductile-iron and gray-iron pipe and fittings.
C110 Standard for ductile-iron and gray-iron fittings.

C111 Standard for rubber gasket joints for ductile-iron pipe and fittings.

C115 Standard for flanged ductile-iron and gray-iron pipe with threaded flanges.

C150 Standard for thickness design of ductile-iron pipe (Class 52 minimum to be
considered for 12" diameter or less).

C151 Standard for ductile-iron pipe.

C502 Standard for dry-barrel fire hydrants.

C504 Standard for rubber-seated butterfly valves (approved for 14" or larger).
C506 Standard for back-flow prevention devices.

C508 Standard for swing-check valves.

C509 Standard for resilient-seated gate valves.

C550 Standard for protective interior coatings for valves and hydrants.

C600 Standard for installation and testing of ductile-iron water mains and their
appurtenances.

C602 Standard for cement-mortar lining of water pipe lines.
C651 Standard for disinfecting water mains.
C652 Standard for disinfection of water storage facilities.

C909 Standard for Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe: 4 in.
through 12 in.

D100 Standard for welded steel tanks for water storage.
D102 Standard for painting steel water storage tanks.
D103 Standard for factory-coated bolted water storage tanks.

102.0 WATER LINE CONSTRUCTION

102.1 General:

Except as specifically modified below, water line construction shall meet the
requirements of AWWA C600, latest edition standards. Pipe, fittings, valves, hydrants,
and accessories shall be loaded and unloaded by lifting with hoists or skidding so as
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to avoid shock or damage. Under no circumstances shall such materials be dropped.
Pipe should be so handled that any coating or lining is not damaged.

The water main shall be laid and maintained to the required lines and grades with
fittings, valves, hydrants and accessories set at the required locations as indicated on
the approved plans for the project. All valve and hydrant stems shall be set plumb.
Whenever obstructions not shown on the plans are encountered during progress of
the work and interfere to such an extent that alteration in plans is required, the
County, or its authorized representative, shall be advised and their approval given
before such alterations are put into effect. Any such alternative design shall be
designed or approved by the Engineer of record for the original design.

102.2 Excavation, Bedding and Backfill

The trench shall be dug so that the pipe can be laid to the alignment and depth
required and it shall be excavated not more than five hundred (500) feet in advance of
the completed pipe laying operation. The width of the trench shall be ample to permit
the pipe to be placed, backfilled and thoroughly compacted in accordance with the
requirements of these specifications. Trenches shall be of such extra widths as will
permit the convenient placing of timber supports, sheeting and bracing and handling
of special fittings or appurtenances when required.

The trench shall be excavated to the depth required so as to provide a uniform and
continuous bearing and support for the pipe on solid and undisturbed ground at every
point between bell holes; except that it will be permissible to disturb and otherwise
damage the finished surface over a maximum length of eighteen (18) inches near the
middle of each length of pipe by the withdrawal of pipe slings or other lifting tackle.
The damaged area shall be refinished as near as possible to original quality. The part
of the bottom of the trench excavated below the specified grade shall be backfilled
with approved materials and be thoroughly compacted. The finished subgrade shall
be prepared accurately by means of hand tools.

Bedding as indicated by the standard details shall be placed as required by the pipe
manufacturers' written instructions.

Where excavation is made in fractured rock, boulders or other unsuitable material, the
subgrade shall be made by backfiling with a minimum of four (4) inch compacted
depth of gravel or clean selected soil which shall be thoroughly compacted.

Bell holes shall be provided at each joint to permit the jointing to be made properly
and to permit maximum bedding length.

Ledge rock, boulders and large stones shall be removed to provide a clearance of at
least six (6) inches below and on each side of the pipe and appurtenances being laid
and any part, projection or joint of such rock stone.

No pipe shall be laid in water or when, in the opinion of the County or their authorized
representative, trench conditions are unsuitable.

Backfill shall be placed in two (2) equal depth layers to the top of the pipe and each
layer shall be thoroughly tamped to ninety-five (95) percent of the maximum
theoretical density as determined by ASTM D698 Standard Proctor Test. The
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remainder of the backfill shall be placed in a maximum of two (2) foot layers
mechanically tamped. Backfill material shall be free of perishable material, frozen
clods, sticky masses of clay and other unsuitable matter. Rock pieces larger than two
(2) inches shall not be used in the backfill which is within two (2) feet of the pipe.
Backfill within existing or proposed roads shall meet the requirements established and
required by the Virginia Department of Transportation.

102.3 Installation of Pipe, Joints, Fittings and Appurtenances

When installing pipe in the trench proper implements, tools, and facilities satisfactory
to the County and as recommended by the material manufacturer shall be provided
and used by the contractor for the safe and convenient prosecution of the work. All
pipe, valves, fittings, hydrants, and accessories shall be carefully lowered into the
trench, piece by piece, by means of a derrick, ropes, slings or other suitable tools or
equipment in such a manner as to prevent damage to the water main material and
any protective coatings and linings. Under no circumstances shall water main material
be dropped or dumped into the trench. The pipe and fittings shall be inspected for
defects, and while suspended above grade, be rung with a light hammer to detect
cracks.

All lumps, blisters and excess coal tar coatings shall be removed from the ends of
ductile iron pipe and the outside of the spigot and the inside of the bell shall be wiped
clean, dry and free from oil and greases before the pipe is laid.

Every precaution shall be taken to prevent foreign material including non-potable
water from entering the pipe while it is being placed in the line. If the pipe-laying crew
cannot put the pipe into the trench and in place without getting earth into, a heavy
tightly woven canvas bag of suitable size shall be placed over each end and left there
until the connection is to be made to the adjacent pipe. During laying operations no
debris, tools, clothing, or other materials shall be placed in the pipe. At the end of
each day a clean watertight plug shall be placed in the end of all pipe openings.

After placing a length of pipe in the trench, the spigot end shall be centered in the
open bell of the pipeline and the pipe pushed home so that the face of the spigot is in
close contact with the shoulder of the bell. Water pipe shall be laid with the bell facing
the direction of the laying.

No stub of any water main shall terminate with a capped or plugged valve. Where a
valve is required to be installed near a stub end, one joint of pipe shall be installed
after the valve. The pipe shall be plugged and a concrete kick block poured behind it.

The cutting of pipe for inserting valves, fittings, or closure pieces shall be done in a
neat and workmanlike manner without damage to the pipe or cement lining and so as
to leave a smooth end at right angles to the axis of the pipe.

When machine cutting is not available for cutting metal pipe twenty (20) inches in
diameter or larger, the electric-arc cutting method will be permitted using a carbon or
steel rod. Only qualified and experienced workmen shall be used for this work. The
flame cutting of metal pipe by means of oxyacetylene torch will not be permitted.

Whenever it is necessary to deflect pipe from a straight line, either in the vertical of
horizontal plane, to avoid obstructions or plumb stems, or where long-radius curves
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are approved, the amount of deflection allowed shall not exceed the minimum
required, for satisfactory jointing of the pipe, as specified in this manual. The
maximum deflection permitted pre joint shall be in accordance with AWWA C600
Table 4 for push-on joint and Table 5 for mechanical joint pipe.

All tees, bends, plugs, caps and fire hydrants shall be substantially braced, blocked
and/or trapped to prevent any movements by providing adequate reaction backing
and/or tie rods. Reaction backing shall be designed and installed as indicated in the
standard details.

When installing PVCO C909 water pipe, leak detection & location access points shall
be installed at approximately 200 If. intervals along the main waterline. (See Detail)

Hydrants shall be set to finished grade as follows:

1. Bottom of the four and one-half (4 1/2) inch nozzle shall be between eighteen (18)
inches and twenty-four (24) inches above finish elevation of the edge of the
shoulder on streets without curb and gutter and between eighteen (18) inches and
twenty-four (24) inches above the elevation of the curb on streets with curb and
gutter as indicated on the standard details.

2. The two and one-half (2 1/2) inch hose connections shall have a minimum of six
(6) feet clearance on all sides.

3. Surface shall be approximately level within a six (6) foot radius of the hydrant.

Fire hydrant and blow-off hydrant drains that are not plugged shall be drained to the
ground surface or to dry wells provided exclusively for this purpose. If during
construction the seasonal water table is noted to be above the drain outlets of the
proposed hydrant, the county engineer shall be notified immediately so that the fire
hydrant can be relocated to a suitable location or deleted.

102.4 Testing

All new water mains shall be tested, after backfilling to a hydrostatic pressure of not
less than 100 psi above design water pressure for the system or 150 psi. whichever is
greater. Allowable leakage shall be calculated by the following formula:

spp Y? L = allowable leakage in gallons per hour
L= 133.200 Where: S = length of pipe tested in feet
’ D = nominal diameter of pipe in inches
P = average test pressure during leakage test in psi

Allowable leakage is shown in columnar form in Table 6.

No water line shall be placed in service until the leakage is less than the allowable
leakage as indicated above. Testing of water mains shall only be done after
installation of all valves, taps and service laterals are complete. All portions of the
water system, including hydrants and service lines, shall be subject to the hydrostatic
pressure during the leakage test. Testing of water mains shall be observed and
documented by a County Inspector.
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All high points and service lines in the portion of the system under test shall be vented
and all air shall be expelled from the system prior to beginning the test. All fittings and
hydrants shall be properly braced or blocked before applying pressure. Where
concrete thrust blocks are used, they shall have attained their final set prior to testing.

After the portion of the system under the test has reached the required pressure as
stated herein, said pressure shall be maintained for two (2) hours. At the conclusion of
the pressure test, the volume of makeup water required to refill the pipeline shall be
determined by measurement with a displacement meter or by pumping from a vessel
of known volume.

All joints or fittings at which leakage occurs shall be re-worked to insure tightness. All
visible leaks shall be repaired regardless of amount of leakage. If the measured
amount of leakage exceeds the valves for the appropriate size as found in AWWA
Specifications C600, Hydrostatic Testing (Table 6), the pipe-line shall be repaired and
re-tested until leakage is within the limit set by the referenced specification. Methods
of repair prior to re-testing will be done upon the County's approval and inspection.
Repairs of new construction will be by adjustment or replacement of material only.
The use of repair clamps or bell clamps will not be acceptable.
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TABLE 4

INSTALLATION OF DUCTILE-IRON WATER MAINS

Maximum Joint Deflection* Full Length Pipe — Push On Type Joint

Maximum Offset — S*

Approx. Radius of Curve — R?

in. (m) Produced by Succession of Joints-
ft.(m)

Nominal Deflection 18 ft. 20 ft. 18 ft. 20 ft.
Pipe Angle (5.5m) (6.1 m) (5.5 m) (6.1 m)
Size 0 degrees. LA LA LA LA
(in.)

3 5 19 (0.48) 21 (0.53) 205 (62) 230 (70)
4 5 19 (0.48) 21 (0.53) 205 (62) 230 (70)
6 5 19 (0.48) 21 (0.53) 205 (62) 230 (70)
8 5 19 (0.48) 21 (0.53) 205 (62) 230 (70)
10 5 19 (0.48) 21 (0.53) 205 (62) 230 (70)
12 5 19 (0.48) 21 (0.53) 205 (62) 230 (70)
14 3* 11 (0.28) 12 (0.30) 340 (104) 380 (115)
16 3* 11 (0.28) 12 (0.30) 340 (104) 380 (115)
18 3* 11 (0.28) 12 (0.30) 340 (104) 380 (115)
20 3* 11 (0.28) 12 (0.30) 340 (104) 380 (115)
24 3* 11 (0.28) 12 (0.30) 340 (104) 380 (115)
30 3* 11 (0.28) 12 (0.30) 340 (104) 380 (115)
36 3* 11 (0.28) 12 (0.30) 340 (104) 380 (115)
42 2* 7Y% (0.19) 8 (0.20) 510 (155) 570 (174)
48 2% 7 ¥ (0.19) 8 (0.20) 510 (155) 570 (174)
54 1 ¥%* 5% (0.14) 6 (0.15) 680 (207) 760 (232)

*For 14-in and larger push-on joints maximum deflection angle may e larger than shown above. Consult manufacturer.
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INSTALLATION OF DUCTILE-IRON WATER MAINS
TABLE 5

Maximum Joint Deflection* Full Length Pipe - Mechanical Joint Pipe

Maximum Offset — S* Approx. Radius of Curve — R*
in. (m) Produced by Succession of Joints-
ft.(m)
Nominal Deflection 18 ft. 20 ft. 18 ft. 20 ft.
Pipe Angle (5.5m) (6.1 m) (5.5 m) (6.1 m)
Size (in.) 0 degrees. L* L* L* L*
3 8-18 31 (0.79) 31 (0.89) 125 (38) 140 (43)
4 8-18 31 (0.79) 35 (0.89) 125 (38) 140 (43)
6 7-07 27 (0.69) 30 (0.76) 145 (44) 160 (49)
8 5-21 20 (0.51) 22 (0.56) 195 (59) 220 (67)
10 5-21 20 (0.51) 22 (0.56) 195 (59) 220 (67)
12 5-21 20 (0.51) 22 (0.56) 195 (59) 220 (67)
14 3-35 13 % (0.34)) 15 (0.38) 285 (87) 320 (98)
16 3-35 13 % (0.34)) 15 (0.38) 285 (87) 320 (98)
18 3-00 11 (0.28) 12 (0.30) 340 (104) 380 (116)
20 3-00 11 (0.28) 12 (0.30) 340 (104) 380 (116)
24 2-23 9 (0.23) 10 (0.25) 450 (137) 500 (152)
30 2-23 9 (0.23) 10 (0.25) 450 (137) 500 (152)
36 2-05 8 (0.20) 9 (0.23) 500 (152) 550 (167)
42 2-00 7% (0.19) 8 (0.20) 510 (155) 570 (174)
48 2-00 7% (0.19) 8 (0.20) 510 (155) 570 (174)
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Allowable Leakage per 1,000 ft. (305 m) of Pipeline* -- gph”

TABLE 6

Average
Test Nominal Pipe Diameter - inches

Pressure

psi (Bar) 3 4 6 8 10 12 14 16 18 20 24 30 36 42 48 54
450 (31) 048 064 095 127 159 191 223 255 287 3.18 382 478 573 6.69 7.64 8.60
400 (28) 045 060 0.90 120 150 1.80 2.10 240 270 300 3.60 450 541 631 7.21 811
350 (24) 042 056 084 112 140 169 197 225 253 281 337 421 506 590 6.74 7.58
300 (21) 039 052 078 1.04 130 156 1.82 2.08 234 260 3.12 390 468 546 6.24 7.02
275 (19) 0.37 050 075 1.00 124 149 174 199 224 249 299 373 448 523 598 6.72
250 (17) 0.36 0.47 071 095 119 142 166 190 214 237 285 356 427 499 570 6.41
225 (16) 0.34 045 068 090 113 135 158 1.80 2.03 225 270 338 4.05 473 541 6.03
200 (14) 032 043 064 085 106 128 148 170 191 212 255 3.19 3.82 446 509 5.73
175 (12) 0.30 040 059 0.80 0.99 119 139 159 179 198 238 298 358 4.17 477 536
150 (10) 0.28 0.37 055 074 092 110 129 147 166 184 221 276 331 3.86 441 497
125 (9) 0.25 034 050 067 084 101 118 1.34 151 168 201 252 3.02 353 4.03 453
100 (7) 0.23 030 045 060 0.75 090 105 120 135 150 180 225 270 3.15 3.60 4.05

*If the pipeline under test contains sections of various diameters, the allowable leakage will be the sum of the computed leakage

for each size.

To obtain leakage in liters/hour, multiply the values in the table by 3.785.
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103.0 WATERLINE PIPE, FITTINGS, AND ACCESSORIES

All pipe for water main construction shall be either ductile cast iron pressure pipe of
the push-on joint or mechanical joint variety, conforming to AWWA C151, latest
revision. Thickness class shall be Class 52 for all pipe twelve (12) inches in diameter
or less. Water mains larger than twelve (12) inches diameter in size shall have
thickness class as determined by thickness design of ductile-iron pipe AWWA C150
or;

Molecularly Oriented Polyvinyl Chloride (PVCOQO) pressure pipe conforming to AWWA
C909, dimension Ratio (DR) 18, shall be minimum for water pipe. SDR-21 in two (2)
inch size only may also be used where approved by County.

103.1 Ductile Cast Iron Standard Mechanical Joint Pipe

All ductile cast iron standard mechanical joint water pipe shall conform to ANSI
Specification A21.51 and shall be lined with cement mortar and have a protective
exterior coating. The linings and protective coatings equal to "Enamline” with tar
coating in the exterior will be considered as a satisfactory lining for the water pipe,
however, any substitution in pipe lining and/or coating from ANSI A21.4 shall be
specifically approved by the County. Joints of standard mechanical joint pipe shall
conform to ANSI Specifications A21.11.

High strength cast iron tee head bolts, hex nuts, cats or ductile iron glands and rubber
gaskets shall be as furnished by the pipe manufacturer. All tie bolts and nuts shall be
constructed of the same size and type material as head bolts and hex nuts.

In making connections of ductile cast iron pipe using the standard mechanical joint the
gland followed by the rubber gasket shall be placed over the plain end of the pipe
which shall be carefully inserted and aligned into the socket end of the pipe. Gasket
shall then be pushed into position so that it is evenly seated in the socket. The gland
shall then be moved into position against the face of the gasket, bolts, inserted and
made finger tight. Bolts shall then be tightened in accordance with AWWA C600 Table
3 (75-90 ft-Ib torque for pipe size 4-12"). All other requirements concerning bedding,
alignment , and cleaning of the pipe before making the joint shall be followed.

103.2 Ductile Cast Iron Pipe-Push on Joint

All push-on or 'slip’ joint pipe shall conform to the requirements of standard
mechanical joint pipe in regard to strength, class, protective coatings, etc.

103.3 Molecularly Oriented Polyvinyl Chloride (PVCO) pressure pipe

PVCO pipe meeting the AWWA Specification C909 for DR 18, pressure class 150
may be used for water lines.
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A. PVCO pipe shall be installed, embedded and backfiled according to the
manufacturer's written instructions. To facilitate future locating of PVCO water pipe, a
continuous copper wire, size 10, shall be laid with the pipe and in contact with all
fittings and valves as shown on the Water Detail Drawing. When installing PVCO
water pipe, leak detection & location access points shall be installed at approximately
200 If. intervals along the waterline. (See Detalil)

B. All service line connections to PVCO pipe shall be made using a service saddle and
corporation stop. Service saddle shall be of a type specifically manufactured for
PVCO pipe and shall be extra wide or double-band type. No direct tap to PVCO pipe
will be permitted.

C. Only bell and spigot with elastomeric gasket joints shall be used. Solvent-cement
joints or pipe requiring couplings shall be used.

D. SDR-21 shall be used for all pipe sized two (2) inch.

E. For lines five (5) foot or deeper, a monument (as shown on the Water Detail Drawing)
shall be installed every five-hundred (500) feet of water line installed.

103.4 Cast Iron Pipe Fittings

Fittings for all water pipes shall be ductile iron or gray cast iron in accordance with
AWWA Specification C110, latest revision, with a minimum pressure rating of 250 psi.

103.5 Gate Valve

All gate valves shall be of superior quality think-walled, ductile iron valves,
manufactured by American Flow Control. The valves shall be resilient seat, epoxy
coated bronze mount type. All gate valves shall withstand a working pressure of 200
psi and shall be in strict conformance to all applicable AWWA Standards. Wrench nut
shall turn to the left (counterclockwise) to open the valve. Valves shall be so arranged
to fit into pipe lines having standardized mechanical joints or slip joints. All gate valves
shall be resilient seat type valves meeting AWWA C509, latest revision standards.

On valves fourteen (14) inches or larger, butterfly valves conforming to AWWA C504
may be used.

103.6 Control Valves

The main valve shall be hydraulically operated, diaphragm actuated in globe or angle
pattern. The main valve body and cover shall be made from 300 series stainless steel.
The valve shall be similar in all respects to the Ames Model 900 Double Chambered
Valve.

103.7 Fire Hydrants

All hydrants shall be traffic model, Dry-barrel type, meeting AWWA C502, latest
revision standard; American Darling B-84B. Hydrants shall be of the compression type
with main valve openings not less than four and one-half (41/2) inches in diameter.
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Hydrants shall have a cast or ductile iron body with full bronze trim and shall
withstand a hydrostatic test pressure of 300 psi. Hydrants shall have a six (6) inch
connection base for setting with a minimum of thirty-six (36) inch cover on connection
pipe. Hydrants shall be equipped with hose connections as follows:

Two (2) each, 2 1/2" N.S.T. hose connections
One (1) each, 4 1/2" N.S.T. pumper connection

Hydrant shall be operated by a National Standard one and one-half (11/2) inch
pentagon shaped operating nut, opening counterclockwise. The direction of opening
shall be clearly marked by an arrow cast on the outside of the hydrant. Hydrants shall
be connected to the main with a six (6) inch pipe and shall be controlled by an
independent six (6) inch gate valve. The six (6) inch gate valve shall be located as
near to the service main as practical and connected to the tee with tie rods.

All hydrant barrels and caps shall be painted red.
103.8 Valve Boxes

All valve boxes, base extensions, lid and cover shall be of cast or ductile iron. Valve
boxes shall be of the American Flow Control sliding type, round head marked "Water."
The shaft diameter shall be not less than five (5) inches. The valve boxes shall have a
minimum range of extension to fit two (2) inch to twelve (12) inch valves inclusive,
placed on mains at depths of three (3) feet to five (5) feet of cover in order that the
cover of the valve box is set to finished grade as shown in the Water Detail Drawing.
For valves five (5) feet or deeper an American Flow Control Adjustable Trench
Adapter shall be used with the cover of the valve box set to finished grade as shown
in the Water Detail Drawing.

103.9 Water Service Connections

The water meter box and accessories therein necessary for meter installation shall be
furnished and installed by the developer just within the right-of-way/easement at the
property line as shown on the approved subdivision or other property plat. Water
meter box and meter setter shall be furnished and installed as shown on standard
Water Detail Drawing. Water meter box and setter shall be DFW Round Meter Pit with
Ford Electronic Read Lid and Ford 70 Series Coppersetter, respectively. All meter
setters shall be equipped with integral lockable valves on both sides of the meter
connections.

All water service pipe from main connections to the meter box assembly shall be
black roll polyethylene (200 PSI). All connections shall be made by compression type
fittings. The minimum size service connection shall be three-quarter (3/4) inch 1.D. for
a single setter, and one (1) inch 1.D. for double setter. Fittings for service lines shall
meet all applicable AWWA Standards, latest revision. Solder connections shall not be
used.

103.10 Water Meters

Meters shall be Sensus SR Il or Hersey Model 430 IIS w/Model 520R MXU.
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103.11 Special Conditions

The County may require that special material and/or construction be used where
normal water pressure exceeds the pressure rating used in these standards and
where the design will not permit reducing these pressures to acceptable levels.

104.0 METER INSTALLATIONS

All Botetourt County owned and maintained water meters shall be installed by the
Botetourt County Utility Department.

105.0 DISINFECTION OF WATER MAINS

After testing and before final inspection of the completed systems, water mains and
service laterals shall be flushed and disinfected in accordance with AWWA
Specification C651 latest revisions. Flushing shall be accomplished at a flow velocity
of not less than 2.5 feet per second.

Disinfection as described in AWWA C651 - "Placing of calcium hypochlorite tablets"
shall be used. Five (5) gram calcium hypochlorite tablets with 3.25 gram available
chlorine per tablet shall be attached at the inside top of the pipe by an adhesive such
as Permatex No. 2 or equal. The following number of tablets for the given pipe size
shall be used for an initial dose of twenty-five (25 mg/l ppm)) chlorine:

Number of Tablets Per
Pipe Diameter 18-20 Ft. Pipe Section

6"
g”
10”
12”
16"

NPk OWN R

or the number of tablets equal to 0.0012 d2L rounded to the next higher integer,
where d is the inside diameter, in inches, and L is the length of the pipe section, in
feet. Use of the continuous feed or slug method of disinfecting may only be used to
re-chlorinate a water pipe after the initial disinfection or in other specific cases
approved by the County.

The disinfection solution shall remain in the pipe line for not less than twenty-four (24)
hours, after which time a chlorine residual of 10 ppm at all parts of the line shall be
required. All valves and appurtenances shall be operated while the chlorinated water
is in the main.

Following chlorination, piping shall be thoroughly flushed. Water in the new main shall
be proven comparable in quality to the existing public water supply. The Virginia
Waterworks Regulations require at least two consecutive satisfactory bacteriological
samples, collected 24 hours apart, from the distribution system before the system can
be placed in service. Samples must be collected at regular intervals not exceeding
2000 feet throughout the length of the main and must be taken to an approved
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106.0

m o o w »

106.1

106.2

laboratory for testing and the Developer/Contractor shall pay all costs associated with
disinfection and testing of installed facilities and bacteriological samples as required.

SEPARATION OF WATER LINES AND SANITARY SEWERS
General: the following factors shall be considered in providing adequate separation:

Materials and types of joints for water and sewer pipe

Soil Conditions

Service branch connections into the water line and sewer lines
Compensating variations in the horizontal and vertical separations
Offsetting of pipes around manholes

Parallel Installation

Normal conditions: water lines shall be laid at least ten (10) feet horizontally from a
sewer line whenever possible, the distance shall be measured edge-to-edge unless
determined by the County to be unusual conditions.

Unusual conditions: when local conditions prevent a horizontal separation described
above, the following construction shall be used:

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

2. Where this vertical separation cannot be obtained, the sewer shall be constructed
of AWWWA approved water pipe, pressure tested in place without leakage prior
to backfilling. Pressure test shall be 30 psi.

3. The sewer manhole shall be made 100% water-tight construction and tested in
place by Standard vacuum test.
Crossing

Normal Conditions: water lines crossing over sewers shall be laid to provide a
separation of at least eighteen (18) inches between the bottom of the water line and
the top of the sewer whenever possible.

Unusual conditions: when local conditions prevent a vertical separation as described
above, the following construction shall be used:

1. Sewers passing over or under water lines shall be constructed of AWWA approved
water pipe, pressure tested in place without leakage prior to backfill. Pressure test
will be conducted at 30 psi.

2. Water lines passing under sewers shall, in addition, be protected by providing:
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a. A vertical separation of at least eighteen (18) inches between the bottom of the
sewer and the top of the water line. Sewer line shall be encased along its
length where it is within 10' of the water line.

b. Adequate structural support for the sewers to prevent excessive deflection of
the joints and the settling on and breaking of the water line.

c. 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.

106.3 Sewers or Sewer Manholes

No water pipes shall pass through or come in contact with any part of a sewer
manhole. Water lines shall be located a minimum of 10 ft. from any manhole.

106.4 Other Utilities

When other underground utilities (storm drains, gas, electrical, phone, etc.) cross
within twelve (12) inches above or below water lines adequate structural support of
the utilities shall be addressed.

107.0 VALVE, AIR RELIEF, AND BLOW-OFF CHAMBER

During construction only, air and sediment accumulations may be removed through
a standard fire hydrant; compressed air and pumping may be used for de-watering
mains through hydrants.

Chambers or pits containing valves, blow-offs, meters, or other such appurtenances
to a distribution system shall not be connected directly to any storm drain or sanitary
sewer.

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 underground in areas
with sufficiently water table.

The design engineer shall indicate the size of the air relief discharge required on the
plan sheet.

108.0 SURFACE WATER CROSSING
Surface water crossings, both over and under water, present special problems and
should be discussed with the County before final plans are prepared.

A. Above water crossings - the pipe above water crossings shall be:

1. Adequately supported
2. Protected from damage from freezing
3. Accessible for repair or replacement
4. Above 100 year flood level
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B. Under water crossing:

1. The pipe shall be of special construction, having flexible watertight joints; i.e. ball
and socket, lock-joint, and shall be Class 54 or 55. In lieu of the above, Class 52
Ductile Iron pipe may be used with a minimum of one hundred (100) year flood
way limits;

2. 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 by the 100 year storm flood level

3. Sample taps shall be available at each end of the crossing and at reasonable
distance from each side of the crossing

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

109.0 WATER STORAGE FACILITIES

Water storage facilities shall be designed and constructed to meet the standards of
the Virginia Department of Health and also the requirements of AWWA D 100 for
"Welded Steel Tanks" or AWWA D103 for "Factory Coated Bolted Steel Tanks" for
water storage, latest edition Standard except as hereafter specified otherwise.

A. Steel Standpipe, Reservoirs and Accessories
1. Supplemental Information to both AWWA D100 and AWWA D103

a.
b.
C.
d.

Earthquake Design: Seismic Zone 2 using fixed percentage method of 5%
Electric Power: Developer/Contractor's obligation

One (1) light and one (1) 110 volt outlet

Concrete work: Comply with all requirements of ACI 301

2. Supplemental Information to AWWA D100

a.
b.

Corrosion Allowances: one-sixteenth (1/16) inch to parts in contact with water.

Submit written report certifying work as inspected as set forth in AWWA D100,
Sec. 11.2.1. Mill and shop inspection by commercial inspection agency is
required.

Submit details of all welded joints referenced on design drawings in
accordance with AWWA D100, Sec. 1.4.

Mill Scale: Completely remove by blast cleaning or pickling. (SSPC-SP10 or
SSPC-SP8)

Butt-joint welds subject to secondary stress where thickness is greater than
three-eighths (3/8) inch shall have complete joint penetration welds.

Radiographic tests will be required and the film shall become property of the
County.

Protective Coatings: All coatings need to be NSF approved (Standard 61)

gl. Surface preparation for both inside and outside shall be in accordance with
SSPC-SP10. (Steel Structures Painting Council-Surface Preparation 10).
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g2.First anniversary inspection in compliance with AWWA D102 will be
required.

g3.Outside Paint System: Aliphatic Polyurethane 5.5 to 8.0 total dry mils.
Outside paint shall be either Tnemec70/71-3 or equal as approved by
County.

g4.Inside Paint System: Two Coat Epoxy Polyamide, 7.0 to 11.0 total dry mils.
The inside paint shall be either Tnemec 20-1 (Poto-Pox), 2 coat high build
Epoxy System or equal as approved by County.

g5.Paint Color shall be as selected by Botetourt County from the
manufacturer's available colors.

3. Supplemental Information to AWWA D103.

a.
b.

Tank Bottom: Concrete slab and steel base setting ring is required.
Full five (5) year manufacturer's warranty on factory coating is required.

4. The following accessories, in addition to those required by either AWWA D100 or
AWWA D103, shall be provided and installed.

a.

Exterior safety cage, rest platform and roof ladder, handrails to accessories in
conformance with OSHA. A fall prevention system which complies with
applicable OSHA regulations is required.

Overflow to ground, 1000 GPM minimum, located near roof opening. Provide
coarse screen and concrete splash pad and erosion protected channel from
overflow to drainage system or natural channel adequately sized to handle the
1000 GPM (or applicable) flow.

Screen vent against insects, provide special vent to insure fail-safe operation
in event insect screens frost over.

Removable silt stop.

Separate drain line to drainage system or natural channel with erosion
protection.

5. Disinfection

a.

After all painting and coating schedules have been completed and the
specified drying times have elapsed, the Developer/Contractor shall proceed to
disinfect the interior surfaces of the standpipe structure utilizing one of the
following disinfection methods.

1) The tank shall be filled to the overflow level with potable water to which
enough chlorine has been added to produce an initial chlorine
concentration of 50 mg/l in the full tank. The full tank shall stand for 24
hours. At the end of the holding period, the highly chlorinated water
shall be acceptably drained to waste, the tank refilled with potable water
and tested for bacteriological quality.

2) All interior surfaces of the tank shall have applied to them a strong
chlorine solution containing at least 200 mg/l of free available chlorine.
The chlorine solution shall be applied with either spray equipment or
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brushes. Any equipment used to apply the chlorine solution shall be
new. The strong chlorine solution shall remain in contact with the tank
surfaces for a minimum of thirty (30) minutes. The tank shall then be
filed with potable water to the overflow level and tested for
bacteriological quality.

3) Potable water containing a free chlorine residual 50 mg/I shall be placed
in the tank to such a depth that when the tank is filled the resulting
chlorine concentration in the water will be at least 2 mg/l. The water
containing 50 mg/l of chlorine shall stand in the tank for 24 hours. The
tank shall then be filled with potable water and allowed to stand for 24
hours. At the end of the second 24 hour period the chlorine residual
shall be at least 2 mg/l. After bacteriological analysis of the water for
quality, the tank may be placed in service without draining the water
used to disinfect it.

b. Two (2) consecutive bacteriological samples collected at 24 hour intervals shall
be obtained from the standpipe structure before the tank is placed into service.
The bacteriological test form shall be "CONSTRUCTION SAMPLE". Analysis
of the samples shall be performed by a laboratory certified by the VA State
Health Department. If contamination is indicated in the bacteriological samples,
the disinfection procedure shall be repeated at the Developer/Contractor's
expense.

110.0 WATER PUMP STATIONS

Water pump stations shall be designed and constructed to meet the Standards of the
Virginia Department of Health, and in addition to meet the following:

A. Hydraulic or electrically actuated pump control valves shall be provided for all pumps
unless otherwise approved by the County

B. Pump stations shall be controlled by pressure devices installed on a separate sensing
line at the point of storage. For pump stations not located at the storage facilities,
pump control information shall be transmitted to the pump station via telephone lines
or radio transmission.

C. Pump controllers shall include provision for alternation pumps plus backup control of
pumps.
D. Electrical Requirements:

1. Pumps 5 horsepower and above shall be 3 phrase. Where 3 phrase is available,
pumps larger than 3 horsepower shall be 3 phase.

2. Three phase pumps shall have phase protection on individual phases which also
protect when running, as manufactured by Square D, Allen-Bradley or equal as
approved by the County.

3. Three phase pumps shall each have an individual poly-phase starter.
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4. All pumps shall be controlled by starters and shall have individual HOA switches.

o

Starters shall be sized on size larger than horsepower required. Heaters shall be
sized for actual current load.

All control circuits shall be 120 volt.
Electrical service shall be provided with lightning arresters.
Electrical panel shall have a minimum of 20 circuits, 200 AMP minimum.

© ©® N o

All electrical wiring shall be placed in conduit.

10.Water pump stations shall be considered a wet location for interpretation of the
National Electric Code Requirements.

11. All switches shall have a minimum 20 amp rating.
12. All receptacles shall be GFI protected.

13. All electrical equipment and panels shall be manufactured units with UL listing and
shall include the manufacturer's warranty.

14.Service disconnect shall be lockable.
E. Hour run meters shall be required for each pump motor.
F. Master Water Meter - with flow rate and flow totalizer.

G. All pump stations installed above ground shall be of masonry construction with
masonry or frame roof. Exterior shall be brick faced, split faced block, or washed
pebble and shall have prefinished facia, soffet and trim. Pre-hung insulated steel
doors with minimum size 3/6: x 6'8" shall be used.

H. Pump houses shall have adequate insulation to protect equipment and reduce heating
cost.

|. Adequate lighting, heating, ventilation, and drainage shall be provided for pump
stations.

J. Below or in-ground pump stations may be approved by the County for special
application on an individual basis. Such approval will only be given when such design
meets all the above requirements and adequate provisions are provided for the
prevention of flooding, safe working conditions, efficient access system and adequate
area for maintenance and operation of the pump station.

K. The minimum size structures to house a pump station shall be 400 square feet.

L. All pump stations shall comply with applicable BOCA Cods and applicable County
permits shall be secured.

M. Isolation valves shall be required between the connection to the piping and all gauges
and all other smaller diameter taps.
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N. Bleeder valves (petcocks) shall be provided on all pump discharge lines.

O. Pump shutoff controls (high level pressure switch) with manual reset is required for
each pump when discharge pressure exceeds 85 psi unless otherwise approved by

the County.

P. All plumbing to/away from Water Booster Pump shall be in accordance with written
manufacturer's suggestions.

4/22/2009 23 WATER DESIGN STANDARDS





		100.00 GENERAL REQUIREMENTS

		100.1

		101.1 The minimum size of water line shall be as follows:

		A. In residential areas six (6) inch line shall be the minimum acceptable diameter.

		B. In commercial and industrial areas eight (8) inch line shall be the minimum acceptable diameter

		C. No plantings or erection of other obstructions shall be made within six (6) feet of any fire hydrant. The surface shall be level within this same radius. 

		D. For the last 200 feet of pipe located beyond the last fire hydrant on cul-de-sacs for streets on which the water line cannot be extended, and with no more than four (4) connections, two (2) inch pipe (either ductile iron or SDR-21) may be used when approved by the County.

		E. For all design, the published 'C' factor shall be reduced to new pipe 'C' factor minus 10. This reduced 'C' factor shall be used so as to reflect more accurately the future flow in aged pipe.



		101.2 Fire hydrants shall be located as follows:

		A. In residential areas, at street intersections and at intermediate locations where necessary, as determined by the Engineering or Utility Department. In no case shall the distance between fire hydrants, measured along the center line of accessible streets be greater than one thousand (1000) feet.

		B. Within one hundred (100) feet of any standpipe or sprinkler system fire department connections, where those systems are required in buildings.

		C. As required by the following schedule as given by use group, the distance shall be measured to the most remote part of the structure the hydrant will serve.

		D. All hydrants shall be a minimum of fifty (50) feet away from buildings other than single family detached dwellings. The location of all new and existing hydrants that are to serve the property shall be shown on the plans.



		101.3 Water systems shall be so designed to adequately supply the normal and peak demands of all customers, maintaining a pressure of not less than twenty-five (25) pounds per square inch at all points of delivery, without reducing the service to existing customers below the foregoing requirement, and shall have adequate capacity to be capable of delivering not less than the fire flows listed below, for a minimum of two (2) hours, with a residual pressure of not less than twenty (20) pounds per square inch at the meter to each building to be served or proposed to be served by an extension. In those cases where the existing source of supply cannot deliver fire flows at adequate pressures, the developer shall design his water system based on achieving the required fire flows with an assumed residual pressure of thirty (30) psi at point of connection of the supplying system.

		A. Peaking Factors and Demands for Design:

		1. Peak Hour Factor:  4

		2. Maximum Day Factor:  2.5

		3. Average Day Factor:  1

		4. Residential Demand per ERC:  0.5 gpm

		5. Industrial or Commercial Demands shall be based on Best Engineering Judgment.

		B. Fire flow requirements for various land uses.

		1. Residential Areas as follows:

		a. Normal residential property with over fifty (50) feet between buildings-500 GPM.

		b. Normal residential property with less than fifty (50) feet between buildings-750



		2. High Value Areas:

		a. Apartments, townhouses, PUD's, up to 2 1/2 stories-1000 GPM.

		b. Minor mercantile and congested apartments-1000 GPM.

		c. High value industrial, shopping centers, and mercantile districts-1000 GPM.







		101.4 Valves shall be set and adjusted so that the covers are set as shown in the Water Detail Drawing. If street surfaces are renewed or replaced by the developer or owner after the water system has been approved and accepted by the County but while such streets are still the obligation of the developer or owner, the valve boxes therein shall be readjusted to proper location relative to the new street surfacing and set according to Water Detail Drawing. Valve boxes located in sodded or other off-street areas shall be so set and adjusted that the covers are set as shown on Water Detail Drawing. All valves five (5) feet or deeper shall be installed with American Flow Control Trench Adapter as shown on the Water Detail Drawing.

		101.5 Where a water main that can be extended is terminated beyond a gate valve in that main, one joint of pipe shall be installed and capped, beyond the valve. Pipe shall be plugged and a concrete thrust block poured behind it.  It no case shall the end of a pipeline terminate in a paved area.

		101.6 All pipe shall be laid to a minimum depth of thirty-six (36) inches from established final grade to the top of the pipe. Water pipe shall not be laid at depths exceeding ten (10) feet unless specifically approved by the County.

		101.7  Valves shall be installed at the intersection of water lines. Generally, four (4) valves will be installed at crosses and three (3) will be installed at tees. A valve shall also be installed at least every one thousand (1000) feet on distribution mains. A valve will be installed between the last service and the terminus of any water main that can be extended in the future.

		101.8 A means to provide a blow-off at dead-end lines shall be provided as indicated in the standard details.  Fire Hydrants shall not be used as a means to provide blow-off.

		101.9 Automatic air release valves shall be placed at strategic high points in the system to provide for the release of trapped air.  Fire Hydrants shall not be used for air release.

		101.10 All transmission mains will be provided with blow-off valves at strategic low points in the line. The point of connection to the water main shall be rotated downward to facilitate removal of accumulated solids.

		101.11 Cross connections and backflow prevention connections shall be designed and reviewed to insure compliance with the Botetourt County Code.

		101.12 Water mains may be installed on private property if a waterline easement of a minimum of twenty-five (25) feet in width is duly recorded. The easement width may be reduced in certain areas with written approval of the County when the twenty-five (25) foot easement would constitute a significant hardship for the development.  No other utilities shall be allowed within the waterline easement.

		101.13 AWWA STANDARDS



		102.0  WATER LINE CONSTRUCTION

		102.1 General:

		102.2 Excavation, Bedding and Backfill

		102.3 Installation of Pipe, Joints, Fittings and Appurtenances

		1. Bottom of the four and one-half (4 1/2) inch nozzle shall be between eighteen (18) inches and twenty-four (24) inches above finish elevation of the edge of the shoulder on streets without curb and gutter and between eighteen (18) inches and twenty-four (24) inches above the elevation of the curb on streets with curb and gutter as indicated on the standard details.

		2. The two and one-half (2 1/2) inch hose connections shall have a minimum of six (6) feet clearance on all sides.

		3. Surface shall be approximately level within a six (6) foot radius of the hydrant.

		Fire hydrant and blow-off hydrant drains that are not plugged shall be drained to the ground surface or to dry wells provided exclusively for this purpose.  If during construction the seasonal water table is noted to be above the drain outlets of the proposed hydrant, the county engineer shall be notified immediately so that the fire hydrant can be relocated to a suitable location or deleted.



		102.4 Testing



		103.0 WATERLINE PIPE, FITTINGS, AND ACCESSORIES

		103.1 Ductile Cast Iron Standard Mechanical Joint Pipe

		103.2 Ductile Cast Iron Pipe-Push on Joint

		103.3 Molecularly Oriented Polyvinyl Chloride (PVCO) pressure pipe

		A. PVCO pipe shall be installed, embedded and backfilled according to the manufacturer's written instructions. To facilitate future locating of PVCO water pipe, a continuous copper wire, size 10, shall be laid with the pipe and in contact with all fittings and valves as shown on the Water Detail Drawing.  When installing PVCO water pipe, leak detection & location access points shall be installed at approximately 200 lf. intervals along the waterline.  (See Detail)

		B. All service line connections to PVCO pipe shall be made using a service saddle and corporation stop. Service saddle shall be of a type specifically manufactured for PVCO pipe and shall be extra wide or double-band type. No direct tap to PVCO pipe will be permitted.

		C. Only bell and spigot with elastomeric gasket joints shall be used. Solvent-cement joints or pipe requiring couplings shall be used.

		D. SDR-21 shall be used for all pipe sized two (2) inch.

		E. For lines five (5) foot or deeper, a monument (as shown on the Water Detail Drawing) shall be installed every five-hundred (500) feet of water line installed.



		103.4 Cast Iron Pipe Fittings

		103.5 Gate Valve

		103.6 Control Valves

		103.7 Fire Hydrants

		103.8 Valve Boxes

		103.9 Water Service Connections

		103.10 Water Meters

		 Meters shall be Sensus SR II or Hersey Model 430 IIS w/Model 520R MXU.

		103.11 Special Conditions



		104.0 METER INSTALLATIONS

		105.0 DISINFECTION OF WATER MAINS

		106.0  SEPARATION OF WATER LINES AND SANITARY SEWERS

		A. Materials and types of joints for water and sewer pipe

		B. Soil Conditions

		C. Service branch connections into the water line and sewer lines

		D. Compensating variations in the horizontal and vertical separations

		E. Offsetting of pipes around manholes

		106.1 Parallel Installation

		A. Normal conditions: water lines shall be laid at least ten (10) feet horizontally from a sewer line whenever possible, the distance shall be measured edge-to-edge unless determined by the County to be unusual conditions.

		B. Unusual conditions: when local conditions prevent a horizontal separation described above, the following construction shall be used:

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

		2. Where this vertical separation cannot be obtained, the sewer shall be constructed of AWWWA approved water pipe, pressure tested in  place without leakage prior to backfilling. Pressure test shall be 30 psi.

		3. The sewer manhole shall be made 100% water-tight construction and tested in place by Standard vacuum test.





		106.2 Crossing

		A. Normal Conditions: water lines crossing over sewers shall be laid to provide a separation of at least eighteen (18) inches between the bottom of the water line and the top of the sewer whenever possible.

		B. Unusual conditions: when local conditions prevent a vertical separation as described above, the following construction shall be used:

		1. Sewers passing over or under water lines shall be constructed of AWWA approved water pipe, pressure tested in place without leakage prior to backfill. Pressure test will be conducted at 30 psi.

		2. Water lines passing under sewers shall, in addition, be protected by providing:

		a. A vertical separation of at least eighteen (18) inches between the bottom of the sewer and the top of the water line. Sewer line shall be encased along its length where it is within 10' of the water line.

		b. Adequate structural support for the sewers to prevent excessive deflection of the joints and the settling on and breaking of the water line.

		c. 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.







		106.3 Sewers or Sewer Manholes

		106.4 Other Utilities



		107.0 VALVE, AIR RELIEF, AND BLOW-OFF CHAMBER

		108.0 SURFACE WATER CROSSING

		A. Above water crossings - the pipe above water crossings shall be:

		1. Adequately supported

		2. Protected from damage from freezing

		3. Accessible for repair or replacement

		4. Above 100 year flood level

		B. Under water crossing:

		1. The pipe shall be of special construction, having flexible watertight joints; i.e. ball and socket, lock-joint, and shall be Class 54 or 55. In lieu of the above, Class 52 Ductile Iron pipe may be used with a minimum of one hundred (100) year flood way limits;

		2. 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 by the 100 year storm flood level

		3. Sample taps shall be available at each end of the crossing and at reasonable distance from each side of the crossing

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





		109.0 WATER STORAGE FACILITIES

		A. Steel Standpipe, Reservoirs and Accessories

		1. Supplemental Information to both AWWA D100 and AWWA D103

		a. Earthquake Design: Seismic Zone 2 using fixed percentage method of 5%

		b. Electric Power: Developer/Contractor's obligation

		c. One (1) light and one (1) 110 volt outlet

		d. Concrete work: Comply with all requirements of ACI 301

		2. Supplemental Information to AWWA D100

		a. Corrosion Allowances: one-sixteenth (1/16) inch to parts in contact with water.

		b. Submit written report certifying work as inspected as set forth in AWWA D100, Sec. 11.2.1. Mill and shop inspection by commercial inspection agency is required.

		c. Submit details of all welded joints referenced on design drawings in accordance with AWWA D100, Sec. 1.4.

		d. Mill Scale: Completely remove by blast cleaning or pickling. (SSPC-SP10 or SSPC-SP8)

		e. Butt-joint welds subject to secondary stress where thickness is greater than three-eighths (3/8) inch shall have complete joint penetration welds.

		f. Radiographic tests will be required and the film shall become property of the County.

		g. Protective Coatings: All coatings need to be NSF approved (Standard 61)

		g1. Surface preparation for both inside and outside shall be in accordance with SSPC-SP10. (Steel Structures Painting Council-Surface Preparation 10).

		g2. First anniversary inspection in compliance with AWWA D102 will be required.

		g3. Outside Paint System: Aliphatic Polyurethane 5.5 to 8.0 total dry mils. Outside paint shall be either Tnemec70/71-3 or equal as approved by County.

		g4. Inside Paint System: Two Coat Epoxy Polyamide, 7.0 to 11.0 total dry mils. The inside paint shall be either Tnemec 20-1 (Poto-Pox), 2 coat high build Epoxy System or equal as approved by County.

		g5. Paint Color shall be as selected by Botetourt County from the manufacturer's available colors.





		3. Supplemental Information to AWWA D103.

		a. Tank Bottom: Concrete slab and steel base setting ring is required.

		b. Full five (5) year manufacturer's warranty on factory coating is required.



		4. The following accessories, in addition to those required by either AWWA D100 or AWWA D103, shall be provided and installed.

		a. Exterior safety cage, rest platform and roof ladder, handrails to accessories in conformance with OSHA. A fall prevention system which complies with applicable OSHA regulations is required.

		b. Overflow to ground, 1000 GPM minimum, located near roof opening. Provide coarse screen and concrete splash pad and erosion protected channel from overflow to drainage system or natural channel adequately sized to handle the 1000 GPM (or applicable) flow.

		c. Screen vent against insects, provide special vent to insure fail-safe operation in event insect screens frost over.

		d. Removable silt stop.

		e. Separate drain line to drainage system or natural channel with erosion protection.



		5. Disinfection

		a. After all painting and coating schedules have been completed and the specified drying times have elapsed, the Developer/Contractor shall proceed to disinfect the interior surfaces of the standpipe structure utilizing one of the following disinfection methods.

		1) The tank shall be filled to the overflow level with potable water to which enough chlorine has been added to produce an initial chlorine concentration of 50 mg/l in the full tank. The full tank shall stand for 24 hours. At the end of the holding period, the highly chlorinated water shall be acceptably drained to waste, the tank refilled with potable water and tested for bacteriological quality.

		2) All interior surfaces of the tank shall have applied to them a strong chlorine solution containing at least 200 mg/l of free available chlorine. The chlorine solution shall be applied with either spray equipment or brushes. Any equipment used to apply the chlorine solution shall be new. The strong chlorine solution shall remain in contact with the tank surfaces for a minimum of thirty (30) minutes. The tank shall then be filled with potable water to the overflow level and tested for bacteriological quality.

		3) Potable water containing a free chlorine residual 50 mg/l shall be placed in the tank to such a depth that when the tank is filled the resulting chlorine concentration in the water will be at least 2 mg/l. The water containing 50 mg/l of chlorine shall stand in the tank for 24 hours. The tank shall then be filled with potable water and allowed to stand for 24 hours. At the end of the second 24 hour period the chlorine residual shall be at least 2 mg/l. After bacteriological analysis of the water for quality, the tank may be placed in service without draining the water used to disinfect it.



		b. Two (2) consecutive bacteriological samples collected at 24 hour intervals shall be obtained from the standpipe structure before the tank is placed into service. The bacteriological test form shall be "CONSTRUCTION SAMPLE". Analysis of the samples shall be performed by a laboratory certified by the VA State Health Department. If contamination is indicated in the bacteriological samples, the disinfection procedure shall be repeated at the Developer/Contractor's expense.









		110.0 WATER PUMP STATIONS

		A. Hydraulic or electrically actuated pump control valves shall be provided for all pumps unless otherwise approved by the County

		B. Pump stations shall be controlled by pressure devices installed on a separate sensing line at the point of storage. For pump stations not located at the storage facilities, pump control information shall be transmitted to the pump station via telephone lines or radio transmission.

		C. Pump controllers shall include provision for alternation pumps plus backup control of pumps.

		D. Electrical Requirements:

		1. Pumps 5 horsepower and above shall be 3 phrase. Where 3 phrase is available, pumps larger than 3 horsepower shall be 3 phase.

		2. Three phase pumps shall have phase protection on individual phases which also protect when running, as manufactured by Square D, Allen-Bradley or equal as approved by the County.

		3. Three phase pumps shall each have an individual poly-phase starter.

		4. All pumps shall be controlled by starters and shall have individual HOA switches.

		5. Starters shall be sized on size larger than horsepower required. Heaters shall be sized for actual current load.

		6. All control circuits shall be 120 volt.

		7. Electrical service shall be provided with lightning arresters.

		8. Electrical panel shall have a minimum of 20 circuits, 200 AMP minimum.

		9. All electrical wiring shall be placed in conduit.

		10. Water pump stations shall be considered a wet location for interpretation of the National Electric Code Requirements.

		11. All switches shall have a minimum 20 amp rating.

		12. All receptacles shall be GFI protected.

		13. All electrical equipment and panels shall be manufactured units with UL listing and shall include the manufacturer's warranty.

		14. Service disconnect shall be lockable.

		E. Hour run meters shall be required for each pump motor.

		F. Master Water Meter - with flow rate and flow totalizer.

		G. All pump stations installed above ground shall be of  masonry construction with masonry or frame roof. Exterior shall be brick faced, split faced block, or washed pebble and shall have prefinished facia, soffet and trim. Pre-hung insulated steel doors with minimum size 3/6: x 6'8" shall be used.

		H. Pump houses shall have adequate insulation to protect equipment and reduce heating cost.

		I. Adequate lighting, heating, ventilation, and drainage shall be provided for pump stations.

		J. Below or in-ground pump stations may be approved by the County for special application on an individual basis. Such approval will only be given when such design meets all the above requirements and adequate provisions are provided for the prevention of flooding, safe working conditions, efficient access system and adequate area for maintenance and operation of the pump station.

		K. The minimum size structures to house a pump station shall be 400 square feet.

		L. All pump stations shall comply with applicable BOCA Cods and applicable County permits shall be secured.

		M. Isolation valves shall be required between the connection to the piping and all gauges and all other smaller diameter taps.

		N. Bleeder valves (petcocks) shall be provided on all pump discharge lines.

		O. Pump shutoff controls (high level pressure switch) with manual reset is required for each pump when discharge pressure exceeds 85 psi unless otherwise approved by the County.

		P. All plumbing to/away from Water Booster Pump shall be in accordance with written manufacturer's suggestions.








DESIGN AND CONSTRUCTION STANDARDS
FOR SANITARY SEWER

SECTION 200.0  APPLICABILITY

A.

If public sewer is located within 250 feet of the proposed dwelling/dwellings,
the owner is required to extend and connect onto the public system.

If public sewer is not available, the owner is required to acquire necessary
Health Department approval prior to a building permit being issued by County.

Sanitary sewers shall be designed to serve all lots, including lateral
connections between the trunk sewer and the property line being served.

Plan approval of any outside jurisdiction involved shall be obtained by the
developer prior to plan approval by the County.

The Virginia Department of Environmental Quality (DEQ) approval is required
for projects involving any sewer pump station discharging into a gravity
collector or interceptor line.

A preconstruction conference shall be held on all sewer projects by Botetourt
County at least one day prior to any construction work being performed. The
contractor's superintendent/foreman shall also attend this meeting.

SECTION 200.1 GENERAL

A.

Type of Sewers

1. The County of Botetourt Sewage System is designed to provide
conveyance with total containment. New sewers, extensions, or
replacements, not designed to provide total containment for the design
period will not be permitted.

2. Under no circumstances shall storm water, surface water, ground
water, roof runoff, subsurface drainage or untreated industrial process
water be discharged into any public sanitary sewer system.
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Compliance with Design Criteria

The criteria established herein are minimum requirements for design and
review under the County's Subdivision and Land Development Ordinance.
This criterion is required in order for the County to comply with the Virginia
Pollutant Discharge Elimination System Permit authorizing the discharge of
pollutants, under prescribed conditions, to State waters pursuant to the
Virginia Department of Environmental Quality, Water Regulations.

SECTION 200.2 DESIGN CRITERIA

A.

All sanitary sewer design shall comply with the approved Botetourt County
Water and Sewer Construction Standards and Specifications, and
Commonwealth of Virginia Sewage Collection and Treatment Regulations as
applicable.

The adequacy of the existing sanitary sewer system receiving flows from the
proposed project shall be determined at the preliminary stage to preclude
unnecessary revisions to construction plans.

The designer shall provide calculations for the sanitary sewer system (on-site
and off-site for both existing and proposed conditions as required) to the
points of connection to the County sanitary sewer system.

Tributary Population

Sewerage facilities shall be designed for the estimated ultimate tributary
population. Consideration shall be given to domestic, commercial,
institutional, and industrial wastes in determining the capacity of the system.
The design shall be based on approved estimates of anticipated populations
and flows for a period of 20 years hence, or the entire watershed shall be
assumed to be completely developed according to the Comprehensive Plan
and/or sewer master plan, whichever provides the greater sewerage flow,
unless the County approves otherwise.

Sewage Flow

1. Determining the average design flow shall be the first step in the sizing
of sanitary sewerage systems. Actual design quantities may be
substituted for the average design flows, provided supporting data is
furnished to and approved by the County.

2. Sewers shall be designed to carry a peak flow when full as determined
by applying the appropriate peak flow factor to the average design flow
according to the Virginia Department of Environmental Quality.

3. Ventilation of gravity sewer systems shall be provided where
continuous watertight sections greater than 1,000 feet in length occur.
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E. Location of Sewers and Manholes

1.

In general, sewer lines and manholes shall be located within legally
established public streets or right-of-way wherever possible. If sewers
cannot be located in right-of-way or public streets, then access
easements to all manholes, sewer line and laterals shall be provided.
Botetourt County may require “Access Easements” from a public right-
of-way to the mainline sewer for ingress/egress.

a)

b)

d)

f)
9)

h)

In streets, manholes shall be located beyond the spread of
stormwater gutter flow.

Sanitary sewer pipe and manholes shall not be located within
the paved portion of privately owned and maintained streets or
common driveways without the prior written approval of the
County. This provision does not preclude the crossing of these
driveways at generally 90 degrees with a sanitary sewer pipe.

The horizontal and vertical separation between sewers and
waterlines shall be in accordance with the requirements of
Botetourt County's Design and Construction Standards for
Water facilities (Section 106.0, Separation of Water Lines and
Sanitary Sewers.)

Sanitary sewers shall be designed such that they do not create
skewed crossings with other utilities with an acute angle of less
than 45 degrees, 90 degrees is preferred. Where skewed
crossings are unavoidable due to existing utilities and involves
any pipe larger than 24 inches in diameter, the crossing must be
specifically designed and construction details provided.

A table of bearings and distances shall be provided on all
construction drawings for sanitary sewer construction, in order
to accurately locate the utility. The table of bearings and
distances is not required on early submissions, but is required
prior to final plan approval. The engineer or surveyor shall
supply as-builts for the installation of all sewer systems.

Plan and profile of the sanitary sewer system is required.

The deflection angle from the inflow pipe to the outflow pipe at
any junction shall not be less than 90 degrees unless approved
in writing by the County.

Where feasible, a table of lateral elevations at cleanout invert
and minimum building sewer elevations shall be included in
plans. Building sewer elevation shall be a minimum of two feet
above cleanout invert elevation.
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Proposed sanitary sewers to be publicly maintained shall not be
located within the plane of influence of the building footing and in no
case closer than one-half the required easement width from an existing
or proposed building.

Manholes for access to sewer lines shall be provided at:

a) At all intersections of differing size sewers that are 27 inches in
diameter or smaller.

b) At all points of change in alignment.
C) At all points of change in grade.

d) At the terminal end of the sanitary sewer line. At the terminal
end of a 6” sanitary sewer line, a clean-out may be used if less
than or equal to 400 lineal feet.

e) At intervals not exceeding 400 feet on all sewers 15 inches in
diameter or less and not exceeding 500 feet on all sewers larger
than 15 inches in diameter.

f) A sampling and/or metering manhole may be required for all
non-residential users. The sampling manhole may be used in
lieu of the required cleanout at the property/easement line.

When it is necessary, due to steep slopes, increased velocity or invert
elevation differences equal to or greater than 24 inches, a drop
connection shall be employed. The maximum difference in elevation
between the influent and effluent flows within the manhole itself shall
be six inches. The minimum diameter manhole for use with an inside
drop connection shall be five feet. Only one inside drop shall be
installed per five-foot diameter manhole. Two inside drop connections
may be made in a six-foot diameter manhole. These provisions apply
for both sewer main and lateral connections. Refer to Detail Drawings.

Outside drop manhole connections are acceptable for use in Botetourt
County. Refer to Detail Drawings.

Manholes for sewers up to 16 inches in diameter shall not be less than
four feet inside diameter (except inside drops, see paragraph 4).
Manholes for sewers up to 36 inches shall have an inside diameter of
not less than five feet.

When designing new sewers to tie into existing sewers, the connection
shall be made by one of the following methods.

a) Connection to an existing manhole. Connection to the existing
manhole must be configured so that the invert of the new tie-in
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is established a minimum of 0.1 feet above the invert out. The
contractor shall core drill thru the bench to establish a trough for
the flow. An alternate to core drilling thru the bench, which must
be approved by Botetourt County, is to establish the invert at the
bench and form a new trough with grout.

b) New in-line_manhole. The new manhole shall be set after
removal of the existing pipe and installation of proper bedding
material. Refer to Detail Drawings. The invert of the base
section shall match the slope of the removed pipe. Outlet pipe
shall be connected to the manhole boot. Inlet connection shall
be made with a 6-foot pipe stub connected to the manhole boot
and to the existing pipe by a Fernco coupling or approved equal
as per Detail Drawings. This method will require pumping of
existing flows during installation. Testing shall be by the vacuum
test method as per ASTM C1244.

C) Straddle _manhole. Straddle manholes may be used for
installations not suitable to the above two methods. Refer to
Detail Drawings. Special care shall be taken to make the
manhole watertight and to protect the integrity of the existing
pipe. Outside of existing pipe shall be thoroughly cleaned and
waterstops installed prior to placing of concrete. All existing
concrete that comes in contact with new concrete shall be
etched and have a bonding agent applied. A County inspector
must be present during installation of all straddle manholes.
Testing shall be by the vacuum test method as per ASTM
C1244.

All new sanitary sewer manholes shall be precast concrete in
accordance with ASTM-C478 consisting of precast concentric riser
reinforced sections, an eccentric conical or flat top section, and a base
section conforming with the typical manhole as shown in Detail
Drawings.

Sewers adjacent to or crossing streams, estuaries, lakes and
reservoirs shall be designed, constructed and protected in accordance
with requirements of the Virginia Department of Environmental Quality
Sewage Collection and Treatment Regulations, except that:

a) The connection of sanitary sewer lines shall be made only at
manholes. The type of material must be the same from manhole
to manhole.

b) Sewer lines crossing streams shall be Class 52 Ductile Iron pipe
and concrete encased. Reference Detail Drawings. Pipe shall
be provided with a minimum of one foot of cover over the
concrete encasement where the stream is located in other
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10.

11.

d)

materials. The cover requirements may be lessened with the
approval of the County in an area that will not interfere with
future improvements to the channel bottom.

Sewer lines shall not be located within stormwater management
impoundment areas.

Inverted siphons shall not be less than two (2) barrels, with a
minimum pipe size of six (6) inches and shall be provided with
necessary appurtenances for convenient flushing and
maintenance; the manholes shall be designed to facilitate
cleaning; and, in general, sufficient head shall be provided and
pipe sizes selected to secure velocities of at least 3.0 feet per
second for average flows. The inlet and outlet details shall be
arranged so that normal flow is diverted to one (1) barrel so that
either barrel may be removed for service or cleaning.

Water tight manholes shall be located where the top elevation is lower
than the 25 year flood/wave action or in areas where there is a
possibility that water may pond, be subject to stromwater runoff or as
required by Botetourt County.

Sewer located in areas of unstable soil conditions or other special
circumstances may need to be encased in concrete, relocated or
redesigned as required by the County.

Sanitary Sewer Lateral Cleanouts

1.

Sanitary sewer cleanouts will be:

a)

b)

Located at the property line or sanitary sewer easement line
contiguous to the property. Refer to Detail Drawings.

A traffic bearing type cleanout box is required if located in
pavement areas. Refer to Detail Drawings.

Minimum slope for residential service lateral shall be 2.08
percent (1/4”:127). Minimum slope for commercial service
lateral shall be 1.04 percent (1/8":12"). Maximum slope of
service lateral shall be 45 degrees within public easements or
right-of-ways.

Hydraulic Criteria

The design and determination of sewer size shall be based on the following

conditions.

1.

Sewers shall have a uniform slope and alignment between manholes.
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8.

9.

At all manholes where a smaller diameter sewer discharges into a
larger one, the invert of the larger sewer shall be lowered so that the
energy gradients of sewers at junction are at the same level.
Generally, this condition will be met by placing the 0.8 depth of flow or
diameter in each sewer at the same elevation.

Sewer shall be designed to be free-flowing with the hydraulic grade
below the crown and with hydraulic slopes sufficient to provide an
average velocity of not less than 2.0 feet per second when running full
to maintain a cleansing flow. Computations of velocity of flow shall be
based on a PVC pipe coefficient of roughness "n" in the Manning
formula of n=0.014.

In no case shall terminal lines with less than 20 residential connections
have a slope of less than one percent unless approved by the County.

The maximum permissible velocity occurring with average flow shall be
10 feet per second (before applying peak flow factor).

Where due to steep grades, velocity exceeds 10 feet per second,
and/or where drop manholes are impractical for reduction of velocity,
the sewer shall be designed with an abrasion resistant material
meeting ASTM or AWWA specifications approved by the County and
shall be anchored where appropriate.

In general, the following are minimum slopes in feet per hundred feet
to be provided for pipes flowing at full depth to one-half of full depth:

Sewer Size Minimum Slope in Feet per 100 Feet
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

Benches in terminal manholes shall be built at a slope of not less than
one inch per foot.

Minimum Permissible Depth
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10.

11.

12.

13.

All sewer mains and service laterals shall have a minimum cover of
three feet.

In general, the maximum allowable depths to inverts of various types
and sizes of pipe is dependent on different types of bedding, earth
loading and live loading. Pipes with less than minimum cover and pipe
with cover greater than 18 feet require pipe strength calculations to be
submitted with the design. The maximum depth for all types of pipe
shall be in accordance with manufacturer's specifications and
recommendations.

Slope Anchorage

Concrete anchors shall be placed on sanitary sewer lines with grades
of 20 percent or greater. Minimum anchorage shall be provided such
than anchors are not located over 36 feet to center on grades from 20
to 35 percent. The maximum grade for sanitary sewers shall be 35
percent with anchorage unless otherwise approved in writing by the
County. Refer to Detail Drawings.

The pipe diameter of sewers shall increase continually with increase in
tributary flow. Where steep slopes would permit the use of reduced
pipe size and construction cost savings can be derived, the pipe size
may be reduced one size at a manhole; however, appropriate hydraulic
allowances shall be made for head loss of entry, increased velocity,
and the effect of velocity retardation at the lower end where the flow
will be on a flatter slope. Prior written approval of the County is
required for reduction in line sizes.

Locator wire sized #10 and detection tape shall be installed. Refer to
Detail Drawings.

Public Easements

1.

Sanitary sewer mains may be constructed on private property provided
that the owner has duly recorded a public easement adequate for the
proper installation, maintenance, operation or removal of the sewage
facilities. The owner shall have recorded easements from all parties
possessing or having legal interest in the property.

a) Public easement width shall be determined based on a one-to-
one side slope measured from outside edge of pipe extending
from invert of the pipe at its lowest point below proposed grade
between manholes and rounded up to nearest five feet. See
Detail Drawings.

b) Minimum public easement width for sanitary sewers shall be 25
feet.
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SECTION 200.3

C) Increased/decreased public easement widths may be required
by County for unusual situations or circumstances.

No privately owned permanent structure or landscaping other than
shrubs shall be permitted within a public easement. Any damage to
shrubs that are located within the easement that may be caused by the
legal use of the easement by the County shall remain with the property
owner.

Where deemed necessary by the County, and in order to ensure
maximum utilization of public sanitary sewer systems, it will be
required that appropriate public easements be provided to adjacent
properties for access or extension of said public sewer system.

STRUCTURAL

A. General

Structural design of sewers shall conform to methods set forth in the ASCE
Manual No. 37, for the Design and Construction of Sanitary and Storm
Sewers, except as modified hereafter.

- END OF SECTION -

9 SEWER DESIGN STANDARDS





201.00

SANITARY SEWER

PIPE MATERIALS

Bedding: All pipe (PVC and ductile iron) up to and including eighteen inch (18”)
shall be bedded in compacted granular material and compacted granular
bedding shall completely cover the pipe barrel to a depth of 6” over top of pipe.
The granular material shall be well-graded, crushed stone meeting the
requirements of VDOT gradation 57 or 67 stone. Bedding for pipe larger than
eighteen inches (18”) shall be designed on an individual basis and approved by
the Engineering/Utility Department. Refer to Detail Drawings.

Pipe Material Selection: The pipe materials listed hereunder have been
approved for use in Botetourt County. However, the acceptability of specific
pipe material for use within a specific soil type or condition shall be determined
by the Engineering/Utility Department on an individual basis at the time of
design review of the plans. The type or types of pipe allowable for use on any
specific project shall be shown on the approved construction plans.

1. Ductile Iron Pipe: Ductile iron pipe shall be centrifugally cast manufactured
in accordance with ANSI Specification A21.51, latest revision, and shall be
cement mortar lined in accordance with ANSI Specification A21.4-80. Slip
joint or mechanical joint pipe shall be used for gravity sewers. Slip joint
pipe shall be designed in accordance with ANSI standard A21-50 and
specified according to ANSI standard A21-11. Class 51 pipe shall be
minimum strength used in all sewer applications. May only be used upon
approval of Engineering/Utility Department. Gaskets shall be furnished by
the manufacturer and installed in accordance with his recommendations.
Ductile iron pipe shall be used in exposed pipe installations, and where
approved by the Engineering/Utility Department when other pipe materials
are subject to crushing.

2. Polyvinyl Chloride (PVC): PVC sewer pipe shall be manufactured in
accordance with ASTM Designation 3034-77 (SDR 35). Gravity sewer pipe
shall be unplasticized polyvinyl chloride with integral rubber ring wall bell
and spigot joints furnished in 12.5" and 20" nominal lengths. Installation of
PVC gravity sewer pipe and fittings shall be in accordance with ASTM
Designation 2321 and manufacturer's recommendations.

a. PVC sewer pipe shall be stored in accordance with
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manufacturer's recommendations on flat, even surfaces and shall
remain racked on the pallets as delivered to the job site until such
time as the trench is ready for placement of the pipe; i.e., PVC
pipe shall not be strung out on the job site in excess of one day’s
work.

b. The Engineering/Utility Department may require additional
strength PVC pipe including SDR-26, SDR-21, DR-18 or concrete
encasement of SDR-35, or both where depth exceeds twelve feet
(12" and where additional protection is required for the pipe.

3. Molecularly Oriented Polyvinyl Chloride (PVCO) pressure pipe:
PVCO pipe meeting the AWWA Specification C909 for DR 18, pressure
class 150 may be used for areas where pressure pipe is specified.
Installation of PVCO pipe shall be approved by Botetourt County.

4. PVC (Ribbed Pipe): Ultra-Rib pipe meeting ASTM F-794 with a stiffness
factor of 46 may be used on County projects. Installation shall be in strict
compliance with manufacturer's written instructions. All fittings used shall
be designed specifically for pipe used and be approved for use by same
manufacturer of pipe. Connections to manholes shall be made by
manufacturer's recommended methods and approved by Engineering/Utility
Department.

Service Connections: Polyvinyl chloride (PVC) sewer pipe conforming to
ASTM Designation 3034-77 (SDR-35); or Schedule 40 PVC pipe conforming to
ASTM Designation 1785-76 shall be used between the sewer main and the
cleanout. SDR-21 PVC pipe shall be used where additional strength pipe is
required.

1. The PVC SDR 35 joints shall be made with bonded-in-bell elastomeric seal.
Schedule 40 PVC joints shall be made with a solvent weld bell and spigot
joint using PVC pipe cleaner and glue as supplied by the manufacturer.

2. No-hub pipe shall not be permitted.

3. There shall be no bends in service line from main to cleanout except as
indicated on approved Botetourt County Sewer Detail Drawings.

Air Release Valve: Force main vacuum/air release valve shall be Crispin
Model S20 or equal with a 1/2" orifice and 2-inch screened inlet furnished with
backflushing attachment.

pH Determinations: Pipe selected on a basis of pH shall be verified by the
Engineering/Utility Department.
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202.00

202.01

202.02

There shall be no change in pipe size and/or material from manhole to
manhole.

SANITARY SEWER CONSTRUTION

General Requirements:  All construction of sanitary sewer mains and
appurtenances in Botetourt County shall be in strict accordance with plans
and specifications prepared as part of the Contract Documents and as
approved by the Engineering/Utility Department. All materials shall be new
and unused. Prior to construction of the approved sanitary sewer, Contractor
shall provide field stakeout including adequate line and grade stakes in order
that sanitary sewer and appurtenances may be constructed in accordance
with Contract Drawings.

If any deviation is contemplated in location or line grade of any sewer, structure
or appurtenance as shown on the Contract Drawings, a revision of the
Drawings showing the proposed deviation shall be submitted to the
Engineering/Utility Department for review and approval before any changes are
constructed. Design Engineer of Record must concur in any revision of
drawings.

Excavation: Excavation shall conform to the lines and grades shown on the
plans. The width of excavation for trenches shall be a minimum of 24" plus the
outside diameter of the pipe. Excavation shall not be carried below the
established grades and any excavation below the required level shall be
backfilled with suitable, thoroughly compacted granular bedding material.
Contractor shall install all sheeting, bracing, and shoring necessary to perform
the work, to protect existing structures and all excavations as required under
Virginia OSHA Regulations. Compliance with provisions of the Overhead High
Voltage Line Safety Act is required.

Dewatering equipment shall be sized to maintain the trench in a satisfactory
de-watered condition suitable for pipe laying and backfilling. Pipe laying will be
permitted only where the depth of water is maintained below the bedding
material. Bedding material shall not be placed on unstable trench material.

Not more than one hundred fifty feet (150" of trench shall be opened in
advance of the completed pipe laying. Trench walls shall be protected in
accordance with current OSHA regulations. Excavation at manholes and
similar structures shall provide a minimum clearance of eighteen inches (18")
between the outer surface of the structure and the embankment or sheeting.

Rock excavation: All blasting operations shall be in accordance with existing
ordinances and regulations. Where excavation is made in fractured rock or
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203.03

203.04

boulders, no rock shall remain nearer than six inches (6") to any part of the
sewer pipe when laid, nor shall rock project beyond the lines and grades of
masonry structures. No blasting shall be performed within forty feet (40') of a
tested or completed sewer. The ends of sewers adjacent to blasting shall be
covered to avoid receiving debris.

Wherever foundation material is unsuitable, it shall be excavated until a stable
foundation is achieved. Granular material, VDOT stone type 21A, shall then be
placed in six inch (6") layers and compacted until the trench bottom has been
stabilized. Standard granular pipe bedding material shall be placed as
heretofore specified.

All material excavated but not used in backfill shall be properly removed and
disposed of by contractor in a location approved by the Engineering/Utility
department.

Backfill: Backifill shall begin at the top of the standard granular bedding
and shall be placed in six (6”) layers and shall be thoroughly tamped to ninety-
five percent (95%) of the maximum theoretical compaction density as
determined by a standard proctor on the material until the top of the pipe has a
minimum cover of one foot (1’). Remainder of the backfill shall be in two foot
(2" layers and shall be thoroughly tamped to 90% of the maximum theoretical
density as determined by a standard proctor on the material. Testing may be
required by Botetourt County and shall be performed by an independent
laboratory at the developer’'s expense. The minimum testing shall be one test
per job or 1000 feet. Location of test will be at the discretion of the Botetourt
County field inspector. The contractor will be responsible for correcting any
areas that fail, and retesting will be required. If the County representative
requires additional test, the responsibility of payment for testing will be based
upon the test results.

Backfill material shall be free of perishable material, frozen clods, sticky
masses of clay and other unsuitable matter. Rock pieces larger than one inch
(1" shall not be used in the backfill which is within two feet (2") of the pipe. No
rock over five inches (5") in its greatest dimension shall be used in any backfill.
Manholes and cleanouts shall be backfilled in same manner as the sewer pipe.
Backfill material shall not be dropped directly on the pipe from a height greater
than three feet (3").

Backfill in areas not subject to vehicular traffic shall be compacted to such a
degree that any subsidence will not be objectionable or detrimental to normal
use. Backfill and replacement in existing or proposed roads shall be executed
in full accordance with the requirements of the Virginia Department of
Transportation Standards.

Pipe Installation: All gravity sewer mains, service laterals and force mains
shall have a minimum cover of three feet (3') as measured from top of pipe to
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203.05

finish grade. The Engineering/Utility Department may require additional cover
as needed for pipe protection.

All pipe and fittings shall be carefully handled with non-metallic slings or other
approved devices to prevent damage to protective coatings or joints. Lifting
equipment shall be satisfactorily rated to handle the pipe sizes used. Pipe shall
not be dumped or dropped into trench. Each section of pipe shall be
thoroughly inspected for defects before being lowered into the trench.

Pipe shall be laid true to line and grade with bells upstream and shall be jointed
together such that the completed pipe will have a smooth invert. Pipe shall be
pushed home by hand. The use of equipment (i.e. backhoe) shall not be
permitted. Cutting of pipe shall be performed by sawing. Standard bedding
shall be shaped to the curvature of both the bell and barrel of the pipe. The
trench shall be kept free of water while the work is in progress. The ends of the
pipe shall be cleaned so that proper joints can be made. As the work
progresses, the interior of the pipe shall be cleared of dirt, cement, or other
deleterious material.

Except as required for use of a laser level, exposed end of all pipe and fittings
shall be fully closed to prevent earth, water or other substances from entering
pipe. Trench shall be completely backfilled at end of each workday. When
new pipe is tied into an existing manhole, new pipe shall be plugged with a
standard sewer plug and shall remain plugged until all new line(s) that will
flow to existing manhole have been completed, tested, and accepted.

Service Connections: SDR 35 and schedule 40 PVC pipe lateral service
connections to the sewer main shall be made by means of a commercially
manufactured tee, tee-wye, or wye branch. Service laterals may also be
connected to the sewer system at a manhole. A sewer cleanout the same size
as the service line shall be installed in accordance with the Detail Drawings.
Pipe material shall be of the same type to and including the cleanout stack.

All taps to an existing manhole or mainline sewer pipe shall be made by
licensed professional plumber and inspected by Botetourt County.

Sewer service line shall be four inches (4") minimum for residential service and
six inches (6") minimum for non-residential service. Sewer cleanouts shall be
same size as service line and shall be installed per Botetourt County Sewer
Detail Drawing. Additional sections of pipe shall be installed behind cleanout
as indicated on detail drawings to prevent conflict with other utilities generally
located in this area. All service laterals shall have locator wire and warning
tape installed in the trench as per standard detalils.
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203.06

203.07

Sewer service connections from manhole or sewer main to the cleanout shall
be installed with the same care as the sewer main. Proper excavation, slope of
pipe and standard granular bedding shall be provided throughout. All gravity
sewer mains and service laterals shall be air tested. For air testing procedures
see Section 203.10.

No connection shall be made to the vertical portion of a cleanout except for
private force main.

All sewer service connections or portions of sewer service connections outside
of the public right-of-way or sewer easement shall be privately owned and
maintained.

A sampling and/or metering manhole, which conforms to Detail Drawings, may
be installed on sewer service lateral for non-residential facilities. Manholes
may be installed at property line in lieu of cleanout or between cleanout at the
property line and the facility. Sampling manholes shall be tested by vacuum
method.

Traps/Separators: Grease traps, volatile liquid separators, or other such
devices may be required by the Utility Director on non-residential facilities
where, due to the nature of their operation, it is deemed necessary.

Grease trap or volatile liquid separator is to be located externally in a manner
so that all discharges from the kitchen plumbing except garbage grinders,
pass through the grease trap or volatile liquid separator prior to entering the
sanitary sewer; all other domestic waste water shall by-pass the grease trap.

Grease trap or volatile liquid separator designs shall be reviewed on an
individual basis during the plan review process. A minimum grease capacity
of 500 gallons or 20 minutes of peak flow storage shall be provided per each
grease trap.

Adequate access for inspection and maintenance of grease trap or volatile
liquid separator is to be provided. Owner of facility served by a grease trap
or volatile liquid separator shall be responsible for proper operation and
maintenance.

Manholes:  Only precast manhole sections shall be used. Manholes shall be
constructed with manhole frames, covers and steps. Frames and covers shall
be East Jordan Iron Works, Inc. Watertight Manhole Frame Model #1045Z,
Watertight Cover Model #1040AGS and Bolt-down Manhole Cover Model
#1040ACLGS. Bolt-down Model to be used in areas subjected to flooding or
as directed by Botetourt County. Botetourt County approved concrete
manholes and frames and covers shall be from manufacturers with a VDOT
approved Quality Assurance program.
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Casting shall be best quality tough, gray iron, free from defects, blow holes,
and other imperfections and shall meet the requirements of ASTM Designation
A-48, Class 20. The castings shall be sound, free to form and thickness,
cleaned by means of sand blast and neatly finished. The material bearing
surfaces shall be machine ground and finished to insure satisfactory seating.
Covers shall have the words "Sanitary Sewer" cast into the top. Castings shall
receive one coat of black asphaltum paint at the factory. Locations and type of
manhole vents will be as indicated on the approved plans and as per Detail
Drawings. Change in location must be approved by the Engineering/Utility
Department.

Covers shall be furnished with means of lifting. Covers that rock under normal
load or will not seat will be rejected. Frames shall be bolt-down type, with butyl
mastic sealer placed between frame and manhole. Mortar shall not be
permitted. Frames shall have a nut and washer installed on top and bottom to
facilitate minor elevation adjustments. The adjustment space between the
bottom of the frame and the top of the manhole section shall be formed and
filled with 3000 psi concrete.

Steps for manholes shall be made of steel and shall have a plastic coating.
Steps shall be spaced 16 inches (16") apart. The first step shall be within 12
inches (12") of the cover. The bottom step shall be within 24 inches (24") of the
bottom of the manhole.

Precast concrete manholes shall consist of precast reinforced concrete
sections, an eccentric conical section and a standard base section with poured
uniform bottom inverts. Flat top manholes can be used only with approval of
the Engineering/Utility Department. Where soil conditions dictate their use,
expanded base section, extending a minimum of four inches (4") and a
maximum of eight inches (8") beyond the outside vertical wall (riser section) of
the manhole shall be used. Manhole shall be installed with steps vertically
aligned over manhole bench. Access hole in flat top manhole section shall be
centered over manhole steps.

Precast base section shall be installed on a compacted stabilized foundation of
bedding material foundation prepared similar to that required for the proper
installation of the adjacent sewer pipe as described elsewhere in these
Specifications.

Precast manhole sections shall be manufactured in accordance with ASTM
Designation C478, latest revision. Each section shall have not more than two
(2) holes for the purpose of handling and setting. These holes shall be tapered
and shall be plugged up with rubber stoppers and an approved non-shrink
grout after installation.
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A cold applied butyl mastic joint sealer manufactured specifically for the
purpose shall be used to make a watertight joint between manhole sections
and/or grade rings. Mortared joints are not permitted. All new manholes shall
be pre-cast concrete inverts except straddle manhole. All straddle manholes
and all field-constructed inverts shall be with ready mix (3000 psi) concrete and
shall only be used with approval of the Engineering/Utility Department.

Standard manhole drop connections shall be installed where indicated on the
drawings. Drop connections shall conform to the Detail Drawings.

Manholes that are 15’ in depth or deeper shall have a safety slab installed as
per the detail drawings.

The invert channels of the manhole 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 the size of the
manhole will permit. Invert benches shall be constructed of ready mix concrete
(3,000 psi) over the entire existing bench.

The invert channel shall be at least 0.75 times the diameter of the pipe in
depth. The minimum difference in elevation of inverts of incoming and
outgoing pipes shall be 0.10 feet.

Where grade rings (8" wall) are required to meet specified grade, 12"
maximum height/thickness and minimum number of rings shall be used. Cone
sections and grade rings shall be drilled with matching holes to accept
threaded rod installation. Refer to Detail Drawings.

Pipe Connection at Manholes: All new manholes shall be supplied with an
approved flexible boot connection suitable for specified pipe and manhole. All
rubber boots for 8 inch (8") pipe shall have a maximum flexibility of 24° in any
direction from center. Boot flexibility for pipe sizes larger than 8 inch (8") shall
be per the manufacturer's recommendations. Twenty inch (20") and larger pipe
connections shall have the first joint located four feet (4') from the inside face of
the manhole. Flexible joint manhole connection shall be as manufactured by
Pres-Seal Gasket Corporation, Fort Wayne, IN; or approved equal.

Manhole to pipe installation procedures shall be as follows:

1. After manhole has been set to line and grade, inspect flexible
connector boot for damage and clean out inside of boot. Clean
surface of pipe barrel to be installed.

2. Insert pipe into connector boot until end of pipe breaks plane of
manhole wall and flush with manhole invert. Position pipe in
center of connector.
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3. Install take-up clamp(s) in groove(s) at pipe receiving end of boot
and tighten clamps to 60 in/Ibs. of torque PRIOR to adjusting pipe
to desired angle of deflection.

4, After desired deflection angle of pipe has been achieved, install
bedding and backfill material in accordance with these
Construction Standards.

Precast manhole sections shall be manufactured for the specified size, angle
and number of pipe connections required. Field modification or abandonment
of any part of a precast manhole will not be permitted without written approval
of the Engineering/Utility Department. Any approved field modification(s) or
repairs shall be performed by a qualified person(s) approved by the
manufacturer.

Inside of manholes (walls, steps, invert, pipe connections, benches) and frame
and cover shall be kept clean and free of dirt, stone, mastic, trash and
construction materials. Manholes shall be cleaned prior to testing.

Abandonment of manholes and sewer lines shall be performed in accordance
with the Detailed Drawings.

A rubber water stop shall be used around pipe at manhole connection of
straddle manhole. Refer to Detail Drawings.

Hydraulic Cement Mortar and Gravel: Cement mortar and grout shall consist of
a mixture of hydraulic cement, fine aggregate, water and admixture.

1. Cement shall be Portland Cement Type | or Il.
2. Fine Aggregate Grade C shall be used.

3. Water used with cement or lime shall be clean, clear, and free of oil,
acid, salt, alkali, organic matter or other deleterious substances.

4, Admixtures shall conform to Section 217 of VDOT Specifications.

5. Hydraulic cement mortar and grout shall contain from 3 to 7 percent
entrained air. Air entrained cement may be used in lieu of plain cement
and air entraining admixture. Mortar and grout shall be mixed with a
minimum amount of water necessary to obtain required consistency.
Mortar and grout shall be properly cured and protected for not less than
three (3) days.

a. Cement Mortar shall consist of one part hydraulic cement, 2 1/2
parts fine aggregate by weight and sufficient water to produce a
stiff mix. Grade C Fine Aggregate shall be used.
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b. Non-Shrink Mortar shall consist of one part hydraulic cement, 2
1/2 parts fine aggregate by weight, a set retardant or other
admixture which will reduce the amount of required mixing water
and sufficient water to produce a stiff mix. Grade C Fine
Aggregate shall be used.

C. Cement Grout shall consist of one part hydraulic cement, 2 parts
fine aggregate by weight and sufficient water to produce a free
flowing mix. Grade A fine aggregate shall be used.

d. High Strength Grout and Mortar shall consist of a
prepackaged, non-shrink hydraulic cement mixture with a 7-day
compressive strength of at least 4,000 psi when tested in
accordance with ASTM C109 and with a 7-day bond strength of
at least 1,000 psi when tested in accordance with VTM-41,
except that epoxy will not be used to develop the bond.

Acceptance Tests: Sewers will be inspected to determine if any deviation from
line and grade has occurred. Pipe alignment will be checked by the mandrel
test. If pipe shows poor alignment, displaced pipe, or any defect, including a
visible leak, defect shall be corrected before leak testing of the pipe. All sewer
lines are subject to internal inspection and testing by closed circuit TV by the
Engineering/Utility Department based upon inspection results at the
developer’s expense.

Air testing shall be used; test methods and acceptability criteria shall be in
accordance with ASTM F1417 and the Uni-Bell low-pressure air test. Air
testing of gravity lines shall be required for all types of pipe and materials.

Manhole Acceptance Tests as per ASTM C1244

1. Manholes, including frame, shall be tested by vacuum testing from the
top of the frame. Inflatable stoppers shall be used to plug all lines into
and out of the manhole being tested including any vent line. The
stoppers shall be positioned in the lines far enough from the manhole to
insure testing to those portions of the lines not air tested. Vacuum tests
shall be made with a vacuum of 10" Hg. The time for the vacuum to
drop from 10" to 9" of Hg must be greater than 60 seconds.

2. Contractor shall furnish weirs, stand pipes, pipe plugs, water, pressure
gauges, stop watches, air compressor, vacuum pump, hose and such
materials and assistance as required to perform these tests. Contractor
shall conduct all acceptance tests in the presence of the project
engineer or a County Inspector. All testing shall be documented by the
project engineer.
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Acceptance tests shall not be made until sanitary sewer, manholes and
proposed sewer service connections, as shown on the approved sewer
plans, have been installed, the sewer trenches (including manholes and
cleanout stacks) backfilled and compacted to finished sub-grade.

Contractor shall schedule all acceptance tests with the project engineer
and county inspector at least forty-eight (48) hours in advance. Each
section of completed sewer shall be tested from manhole to manhole.
No sewers or sewer service connections are to be excluded from this
testing procedure.

B. Sewer Pipe Testing Procedures as per ASTM F1417

1.

Whenever it is necessary to construct underdrains or place gravel under
pipe lines in order to dewater trench during construction of sewers,
acceptance test will not be made until any pumps, which have been
used in dewatering process, have been disconnected or drains have
been taken out of service.

Contractor shall schedule all acceptance tests with the project engineer
and the Engineering/Utility Department at least forty-eight (48) hours in
advance. Each section of completed sewer shall be tested. Generally,
sewers will be tested from manhole to manhole. No sewer or sewer
service connection is to be excluded from this testing procedure.

Low Pressure Air Testing Procedure - The test procedure shall be
conducted in the following manner: (Vacuum test of manholes is
generally inverse of low pressure air test of sewer lines)

a. Contractor shall thoroughly clean and remove all debris, silt,
earth or other materials from the sewer prior to acceptance
testing.

b. Proper test plugs shall be supplied and installed by Contractor.

Test gauges used in air test procedure shall have a range of 0-10
psi and shall be calibrated in divisions of 0.10 psi with an
accuracy of +/- one percent. Test gauges shall be calibrated at
least once a year and the date and results displayed on the
equipment including date of calibration. Calibrations shall be
certified by an independent testing lab. Test gauges shall be
located outside of manhole during testing.

C. If pipe to be tested is expected to be below ground water table,
Contractor shall either:

- Install a small diameter perforated vertical pipe from invert
elevation of the sewer to the surface prior to backfilling; or
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- Insert a pipe probe by boring or driving into the backfilling
material adjacent to the invert elevation of the pipe, and
determine the depth of the ground water level above the pipe
invert immediately prior to acceptance testing the sewer.

- All gauge pressures for test shall be increased by the amount
of this back pressure due to ground water over the invert of the

pipe.

- In lieu of the above water depth determination, Contractor may
add three (3) psi to the gauge pressure in the test.

Contractor shall add air slowly to the portion of the pipe under
test until the internal air pressure is raised to 4.0 psi gauge plus
the ground water pressure.

As a safety precaution, no one shall be allowed in manhole after
air_pressure is _increased in_the sewer line. If the inspector
suspects that the test plug may be leaking, pressure shall first be
relieved before any adjustments are made to eliminate air
leakage at the plug.

Contractor shall allow air temperature to stabilize for at least two
(2) minutes with the pipe subjected to an internal pressure of 4.0
psi by adding only the amount of air required to maintain the
pressure.

After temperature stabilization, the test will begin. If the internal
air pressure decreases, the time required for the pressure to drop
from 3.5 to 2.5 psi gauge will be observed and recorded. The
time interval shall be compared with the established standards in
accordance with details BC# SS-27/28 for time and length of test
section for various diameters of the sewer. All pipes 15 inches or
less shall be tested for a pressure drop of 1.0 psi gauge.

Pipe which fails to maintain the stipulated pressure for a period
equal to or greater than the holding time shown in Table | shall
be deemed to have failed the low pressure air test and is
unsatisfactory for acceptance by the County. Any sewer that fails
to pass this test shall be replaced by the Contractor at his

expense.
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CONVEYANCE OF SEWER SYSTEM

Prior to Botetourt County acceptance of a sewer system, the following items
must be submitted:

1.

Documentation of the following test results:

a. Manhole Vacuum Test
b. Sewer Line Air Test
C. Sewer Line Mandrel

Record drawings (as-builts) in reproducible format

a. One (1) complete reproducible set
b. One digital copy (AutoCad)

Deed conveying the system from the owner/developer to Botetourt
County.

Plat showing all easements.

Submittal of a one-year warranty contract from date of acceptance.
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		SECTION 200.0 APPLICABILITY

		A. If public sewer is located within 250 feet of the proposed dwelling/dwellings, the owner is required to extend and connect onto the public system.

		B. If public sewer is not available, the owner is required to acquire necessary Health Department approval prior to a building permit being issued by County.

		C. Sanitary sewers shall be designed to serve all lots, including lateral connections between the trunk sewer and the property line being served.

		D. Plan approval of any outside jurisdiction involved shall be obtained by the developer prior to plan approval by the County.

		E. The Virginia Department of Environmental Quality (DEQ) approval is required for projects involving any sewer pump station discharging into a gravity collector or interceptor line.

		F. A preconstruction conference shall be held on all sewer projects by Botetourt County at least one day prior to any construction work being performed. The contractor's superintendent/foreman shall also attend this meeting.



		SECTION 200.1 GENERAL

		A. Type of Sewers

		1. The County of Botetourt Sewage System is designed to provide conveyance with total containment. New sewers, extensions, or replacements, not designed to provide total containment for the design period will not be permitted.

		2. Under no circumstances shall storm water, surface water, ground water, roof runoff, subsurface drainage or untreated industrial process water be discharged into any public sanitary sewer system.



		B. Compliance with Design Criteria



		SECTION 200.2 DESIGN CRITERIA

		A. All sanitary sewer design shall comply with the approved Botetourt County Water and Sewer Construction Standards and Specifications, and Commonwealth of Virginia Sewage Collection and Treatment Regulations as applicable.

		B. The adequacy of the existing sanitary sewer system receiving flows from the proposed project shall be determined at the preliminary stage to preclude unnecessary revisions to construction plans.

		C. Tributary Population

		D. Sewage Flow

		1. Determining the average design flow shall be the first step in the sizing of sanitary sewerage systems. Actual design quantities may be substituted for the average design flows, provided supporting data is furnished to and approved by the County.

		2. Sewers shall be designed to carry a peak flow when full as determined by applying the appropriate peak flow factor to the average design flow according to the Virginia Department of Environmental Quality.

		3. Ventilation of gravity sewer systems shall be provided where continuous watertight sections greater than 1,000 feet in length occur.



		E. Location of Sewers and Manholes

		1. In general, sewer lines and manholes shall be located within legally established public streets or right-of-way wherever possible. If sewers cannot be located in right-of-way or public streets, then access easements to all manholes, sewer line and laterals shall be provided.  Botetourt County may require “Access Easements” from a public right-of-way to the mainline sewer for ingress/egress.

		a) In streets, manholes shall be located beyond the spread of stormwater gutter flow.

		b) Sanitary sewer pipe and manholes shall not be located within the paved portion of privately owned and maintained streets or common driveways without the prior written approval of the County. This provision does not preclude the crossing of these driveways at generally 90 degrees with a sanitary sewer pipe.

		c) The horizontal and vertical separation between sewers and waterlines shall be in accordance with the requirements of Botetourt County's Design and Construction Standards for Water facilities (Section 106.0, Separation of Water Lines and Sanitary Sewers.)

		d) Sanitary sewers shall be designed such that they do not create skewed crossings with other utilities with an acute angle of less than 45 degrees, 90 degrees is preferred. Where skewed crossings are unavoidable due to existing utilities and involves any pipe larger than 24 inches in diameter, the crossing must be specifically designed and construction details provided.

		e) A table of bearings and distances shall be provided on all construction drawings for sanitary sewer construction, in order to accurately locate the utility. The table of bearings and distances is not required on early submissions, but is required prior to final plan approval. The engineer or surveyor shall supply as-builts for the installation of all sewer systems.

		f) Plan and profile of the sanitary sewer system is required.

		g) The deflection angle from the inflow pipe to the outflow pipe at any junction shall not be less than 90 degrees unless approved in writing by the County.

		h) Where feasible, a table of lateral elevations at cleanout invert and minimum building sewer elevations shall be included in plans. Building sewer elevation shall be a minimum of two feet above cleanout invert elevation.



		2. Proposed sanitary sewers to be publicly maintained shall not be located within the plane of influence of the building footing and in no case closer than one-half the required easement width from an existing or proposed building.

		3. Manholes for access to sewer lines shall be provided at:

		a) At all intersections of differing size sewers that are 27 inches in diameter or smaller.

		b) At all points of change in alignment.

		c) At all points of change in grade.

		d) At the terminal end of the sanitary sewer line.  At the terminal end of a 6” sanitary sewer line, a clean-out may be used if less than or equal to 400 lineal feet.

		e) At intervals not exceeding 400 feet on all sewers 15 inches in diameter or less and not exceeding 500 feet on all sewers larger than 15 inches in diameter.

		f) A sampling and/or metering manhole may be required for all non-residential users. The sampling manhole may be used in lieu of the required cleanout at the property/easement line.



		4. When it is necessary, due to steep slopes, increased velocity or invert elevation differences equal to or greater than 24 inches, a drop connection shall be employed. The maximum difference in elevation between the influent and effluent flows within the manhole itself shall be six inches. The minimum diameter manhole for use with an inside drop connection shall be five feet. Only one inside drop shall be installed per five-foot diameter manhole. Two inside drop connections may be made in a six-foot diameter manhole. These provisions apply for both sewer main and lateral connections. Refer to Detail Drawings.

		5. Outside drop manhole connections are acceptable for use in Botetourt County. Refer to Detail Drawings.

		6. Manholes for sewers up to 16 inches in diameter shall not be less than four feet inside diameter (except inside drops, see paragraph 4). Manholes for sewers up to 36 inches shall have an inside diameter of not less than five feet.

		7. When designing new sewers to tie into existing sewers, the connection shall be made by one of the following methods.

		a) Connection to an existing manhole. Connection to the existing manhole must be configured so that the invert of the new tie-in is established a minimum of 0.1 feet above the invert out.   The contractor shall core drill thru the bench to establish a trough for the flow.  An alternate to core drilling thru the bench, which must be approved by Botetourt County, is to establish the invert at the bench and form a new trough with grout.

		b) New in-line manhole. The new manhole shall be set after removal of the existing pipe and installation of proper bedding material. Refer to Detail Drawings. The invert of the base section shall match the slope of the removed pipe. Outlet pipe shall be connected to the manhole boot. Inlet connection shall be made with a 6-foot pipe stub connected to the manhole boot and to the existing pipe by a Fernco coupling or approved equal as per Detail Drawings. This method will require pumping of existing flows during installation. Testing shall be by the vacuum test method as per ASTM C1244.

		c) Straddle manhole. Straddle manholes may be used for installations not suitable to the above two methods. Refer to Detail Drawings. Special care shall be taken to make the manhole watertight and to protect the integrity of the existing pipe. Outside of existing pipe shall be thoroughly cleaned and waterstops installed prior to placing of concrete. All existing concrete that comes in contact with new concrete shall be etched and have a bonding agent applied. A County inspector must be present during installation of all straddle manholes. Testing shall be by the vacuum test method as per ASTM C1244.



		8. All new sanitary sewer manholes shall be precast concrete in accordance with ASTM-C478 consisting of precast concentric riser reinforced sections, an eccentric conical or flat top section, and a base section conforming with the typical manhole as shown in Detail Drawings.

		9. Sewers adjacent to or crossing streams, estuaries, lakes and reservoirs shall be designed, constructed and protected in accordance with requirements of the Virginia Department of Environmental Quality Sewage Collection and Treatment Regulations, except that:

		a) The connection of sanitary sewer lines shall be made only at manholes. The type of material must be the same from manhole to manhole.

		b) Sewer lines crossing streams shall be Class 52 Ductile Iron pipe and concrete encased. Reference Detail Drawings. Pipe shall be provided with a minimum of one foot of cover over the concrete encasement where the stream is located in other materials. The cover requirements may be lessened with the approval of the County in an area that will not interfere with future improvements to the channel bottom.

		c) Sewer lines shall not be located within stormwater management impoundment areas.

		d) Inverted siphons shall not be less than two (2) barrels, with a minimum pipe size of six (6) inches and shall be provided with necessary appurtenances for convenient flushing and maintenance; the manholes shall be designed to facilitate cleaning; and, in general, sufficient head shall be provided and pipe sizes selected to secure velocities of at least 3.0 feet per second for average flows. The inlet and outlet details shall be arranged so that normal flow is diverted to one (1) barrel so that either barrel may be removed for service or cleaning.



		10. Water tight manholes shall be located where the top elevation is lower than the 25 year flood/wave action or in areas where there is a possibility that water may pond, be subject to stromwater runoff or as required by Botetourt County.  

		11. Sewer located in areas of unstable soil conditions or other special circumstances may need to be encased in concrete, relocated or redesigned as required by the County.



		F. Sanitary Sewer Lateral Cleanouts

		1. Sanitary sewer cleanouts will be:

		a) Located at the property line or sanitary sewer easement line contiguous to the property. Refer to Detail Drawings.

		b) A traffic bearing type cleanout box is required if located in pavement areas. Refer to Detail Drawings.

		c) Minimum slope for residential service lateral shall be 2.08 percent (1/4”:12”).  Minimum slope for commercial service lateral shall be 1.04 percent (1/8”:12”).  Maximum slope of service lateral shall be 45 degrees within public easements or right-of-ways.





		G. Hydraulic Criteria

		1. Sewers shall have a uniform slope and alignment between manholes.

		2. At all manholes where a smaller diameter sewer discharges into a larger one, the invert of the larger sewer shall be lowered so that the energy gradients of sewers at junction are at the same level. Generally, this condition will be met by placing the 0.8 depth of flow or diameter in each sewer at the same elevation.

		3. Sewer shall be designed to be free-flowing with the hydraulic grade below the crown and with hydraulic slopes sufficient to provide an average velocity of not less than 2.0 feet per second when running full to maintain a cleansing flow. Computations of velocity of flow shall be based on a PVC pipe coefficient of roughness "n" in the Manning formula of n=0.014.

		4. In no case shall terminal lines with less than 20 residential connections have a slope of less than one percent unless approved by the County.

		5. The maximum permissible velocity occurring with average flow shall be 10 feet per second (before applying peak flow factor).

		6. Where due to steep grades, velocity exceeds 10 feet per second, and/or where drop manholes are impractical for reduction of velocity, the sewer shall be designed with an abrasion resistant material meeting ASTM or AWWA specifications approved by the County and shall be anchored where appropriate.

		7. In general, the following are minimum slopes in feet per hundred feet to be provided for pipes flowing at full depth to one-half of full depth:

		8. Benches in terminal manholes shall be built at a slope of not less than one inch per foot.

		9. Minimum Permissible Depth

		10. In general, the maximum allowable depths to inverts of various types and sizes of pipe is dependent on different types of bedding, earth loading and live loading. Pipes with less than minimum cover and pipe with cover greater than 18 feet require pipe strength calculations to be submitted with the design. The maximum depth for all types of pipe shall be in accordance with manufacturer's specifications and recommendations.

		11. Slope Anchorage

		12. The pipe diameter of sewers shall increase continually with increase in tributary flow. Where steep slopes would permit the use of reduced pipe size and construction cost savings can be derived, the pipe size may be reduced one size at a manhole; however, appropriate hydraulic allowances shall be made for head loss of entry, increased velocity, and the effect of velocity retardation at the lower end where the flow will be on a flatter slope. Prior written approval of the County is required for reduction in line sizes.

		13. Locator wire sized #10 and detection tape shall be installed. Refer to Detail Drawings.



		H. Public Easements

		1. Sanitary sewer mains may be constructed on private property provided that the owner has duly recorded a public easement adequate for the proper installation, maintenance, operation or removal of the sewage facilities. The owner shall have recorded easements from all parties possessing or having legal interest in the property.

		a) Public easement width shall be determined based on a one-to-one side slope measured from outside edge of pipe extending from invert of the pipe at its lowest point below proposed grade between manholes and rounded up to nearest five feet. See Detail Drawings.

		b) Minimum public easement width for sanitary sewers shall be 25 feet.

		c) Increased/decreased public easement widths may be required by County for unusual situations or circumstances.



		2. No privately owned permanent structure or landscaping other than shrubs shall be permitted within a public easement. Any damage to shrubs that are located within the easement that may be caused by the legal use of the easement by the County shall remain with the property owner.

		3. Where deemed necessary by the County, and in order to ensure maximum utilization of public sanitary sewer systems, it will be required that appropriate public easements be provided to adjacent properties for access or extension of said public sewer system.





		SECTION 200.3 STRUCTURAL

		A. General

		3. Molecularly Oriented Polyvinyl Chloride (PVCO) pressure pipe:






BOTETOURT COUNTY
STANDARD SPECIFICATIONS
WASTEWATER PUMPING STATIONS AND FORCE MAINS

SECTION 300.0 GENERAL

In situations where gravity flow is not feasible, the County will consider the
installation of a wastewater pumping station and a force main. In addition to
meeting the minimum state standards, certain factors must be addressed by the
developer for the project for consideration by the County of Botetourt. The factors

include:

1. Determine the volume and characteristics of the wastewater flow that
would be generated by the total natural drainage basin based upon
the existing zoning.

2. Evaluate the capacity of the receiving sewer main at the point of
discharge and downstream to determine that the existing gravity
main line could handle the transferred sewer flow.

3. Perform a cost analysis of the pumping versus gravity alternative to

demonstrate that gravity service is not feasible. The estimated
installed construction cost of the gravity alternative (excluding
easement acquisition and engineering) must not be less than 3.5
times more costly than the pumping station alternative in order for the
County to allow a pumping station.

The above information shall be furnished to the Department of Public Works for
consideration. The Public Works Manager, in collaboration with the County
Administrator and the County Engineer shall determine whether a pumping station
will be permitted.

SECTION 300.1 DESIGN

A. General Requirements:

Site or subdivision plans which propose a wastewater pumping station shall
show in summary form the number of lots or units served, the off-site
drainage area and zoning, the average daily flow, peak daily flow, and rated
capacity of pumps at a specified total dynamic head.

Pump stations must be of the following type:

e Submersible Pump Station with guide rail pump removal system. All
stations shall have a minimum of two (2) pumps of equal capacity,
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and shall be capable of handling flows in excess of the expected
peak flow.

e Self Priming Centrifugal Pump Station with self priming pumps. All
stations shall have a minimum of two (2) pumps of equal capacity,
and shall be capable of handling flows in excess of the expected
peak flow.

Wastewater pumping stations, structure, controls, etc. shall be protected
from physical damage by the 100-year flood. Stations shall remain fully
operational and accessible during the 25-year flood. The 100-year flood
elevation shall be shown on all site plans.

Sewage Pump Stations
1. Sewage pump stations must conform to the following:

a) All pump stations shall be located on property deeded to the
County. Botetourt County is not responsible for any land
acquisition or easements that may be necessary in
conjunction with pumping stations, accesses, and force mains.

b) The design criteria and equipment specifications must meet
the requirements of this standard and the Virginia Department
of Health.

C) The design calculations for the sewage pump station and force
main shall be submitted for review. This design shall address:

(2) Design flows from the subdivision and ultimate
sewershed

(2) Force main TDH and velocities
3) Pump curve
(4)  Wetwell size

(5) Holding times in wetwell and force main relative to
septicity

(6) Piping configuration
(7 Specifications including electrical
(8) Operating conditions and setting of pump station
between initial and ultimate flows
d) An on-site generator shall be provided.

e) The entire facility, to include the building lot on which the
station is located, must be dedicated at no cost to the County.
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10.

f) All materials must be new and unused.

0) All pump stations shall be designed with a minimum of two
pumps and be controlled by float switches. Pump controllers
shall include provisions for automatic alternation plus backup
control of pumps.

h) Sewage pumping stations constructed in the County shall be
designed to meet Class | reliability criteria as established by
the Commonwealth of Virginia Sewerage Regulations.

Pumping stations should have a minimum 100-foot limited use zone
surrounding the pump station.

All sewage pump stations shall have an entrance ladder not subject
to corrosion and properly aligned with hatch for access.

Pumping stations shall have an alarm system with light and battery
backup. The alarm system shall monitor power failure, running on
backup power, failure to pump, high wet well level, and low level
alarm. An automatic dialing mechanism is also required.

Gate valves and check valves shall be installed on force main outside
of pump station in valve boxes. An adjustable trench adapter shall be
used when valve is over 5' deep.

Pump stations using submersible pumps shall have provisions for
pumps to slide freely on guide rails to allow for easy removal and
installation. Guide rail bracing shall be provided at the midpoint of
each ten-foot length of guide rails.

Wet well platforms shall be required for submersible wet wells 10 feet
deep or greater.

Stations should be designed to not utilize long stem valves if at all
possible.

Float switches shall be installed to operate free of the pumps and
guide rails.

Operations and maintenance manuals and shop drawings shall be
submitted for all electrical and mechanical equipment including
complete manufacturer's parts lists and wiring diagrams.

Electrical Requirements:

a) Three-phase power should be provided for all sewage pump
stations with pump motors larger than 3 horsepower. Where 3
phase is available, all pumps shall be 3 phase.
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b) Three phase pumps shall have phase protection on individual
phases. Three phase pumps shall have an individual poly-
phase starter.

C) All pumps shall be controlled by starters and have individual
HOA switches with test and run lights.

d) Starters shall be sized one size larger than horsepower
required. Heaters shall be sized for actual current load.

e) Leakage sensors for indication and protection of fluids in stator
housing shall be installed.

f) An hour run meter shall be provided for each pump motor.

s)) All control circuits shall be a maximum of 120 volts.

h) Electrical service shall be provided with secondary surge
arresters.
i) All electrical wiring shall be copper, placed in conduit, and

have markers at all wire terminations.
)] Electrical panel shall have a minimum of 12 circuits.
k) At least one 20 amp GFI circuit shall be provided.

)] A non-automatic transfer switch shall be installed on load side
of service disconnect. Switch shall be rated same as or higher
than service disconnect.

m)  All wiring, electrical equipment and installation shall meet
requirements of current National Electrical Code. All areas to
be considered wet locations.

n) Electrical junction boxes and other accessories shall be easily
accessible

0) All wastewater pumping stations shall be equipped with an
automatic alternate power source. Alternate power sources
include on-site standby power, or dual power feed from
separate electric substations.

Site Work:

The site work shall be generally level graded to remove run-off from site in a
non-erosive manner. Drainage swales shall be provided to direct drainage
away from the site.
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Concrete or asphalt pavement, crushed stone, or other suitable materials
shall stabilize the site.

The site area shall be secured by a 6-foot high chain link fence topped with
three (3) strands of barb wire. Fence products shall be only new materials
using hot dipped galvanized iron or steel components and aluminum coated
fabric after fabrication. Gates shall permit 180 degree opening and located
So as to provide vehicle accessibility to lift the pumping units. There shall be
a minimum gate opening of twelve (12) feet to facilitate truck access and at
least one “walk through” gate (min. 4" width). An all-weather access road
(stone base, 6” VDOT 21A compacted with prime and seal surface) shall be
provided to the pumping station site. The road shall have a minimum
travelway of 10 feet in width, with 2-feet wide shoulders and side ditches.
The maximum vertical roadway grade shall be 10 percent.

The site shall have adequate turn-around areas for service vehicles.

A 150-watt high-pressure sodium light fixture shall be strategically located
upon a lighting standard or timber utility pole. The light fixture shall be
operated by a circuit breaker in the main control panel; or if a timber pole is
used, a pole mounted disconnect switch shall be installed. Mounting height
shall be 20 feet (minimum) above finished grade.

Piping and Valves:

Suction and discharge piping shall be ductile iron flanged pipe designed and
manufactured per AWWA Specifications C150 and C151.

A check valve and a plug valve shall be provided for the discharge line of
each pump. Valves shall be rated for 100 psi in excess of working pressure,
and shall have full port openings equal to 100% of the adjacent pipe area.
Check valves and shutoff valves shall be mounted in the horizontal position.

All piping, couplings, fittings, valves, etc. shall be Class 125 flanges meeting
ANSI B16.1 Specifications, unless class 250 flanges are required for high
head installations.

Piping shall be designed to provide adequate thrust restraint during pump
operating cycle.

Structural:

All pump station structures shall be designed to withstand the hydrostatic
forces that they will be subjected to, including uplift.

Cover slabs for wet well and valve vaults shall be reinforced concrete with
integral cast in place access hatch covers. Cover slabs shall be reinforced
as per ACI Code and specially reinforced around openings. Access covers
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shall be sized and positioned according to pump unit installation. Access
covers and frames for pumps shall be vehicular load bearing, double leaf
aluminum diamond pattern floor hatch of % inch (minimum) thickness. Each
leaf shall open 90 degrees and be attached to the frame by steel hinges.
The door shall have a locking hasp and vinyl grip handle to release door for
closing.

A valve vault shall be required for submersible pump stations. The valve
vault shall consist of a precast manhole base section, or a cast-in-place
custom built section, or a precast rectangular structure all complete with
drain, access ladder or steps, and access cover cast in the structure roof.

The valve vault drain shall be connected to the wet well. The drain shall
include a “P” trap.

Wet well structures must be precast concrete construction. Precast manhole
units shall conform to the requirements of ASTM C478, with watertight joints
per ASTM C443.

Wet Well Vents

All wet well structures shall have a 4-inch diameter ductile iron pipe goose
necked screened vent to allow the escape of gases and to enable air intake
during pump down.

Alarm Dialer

On all wastewater pumping station installations, an automatic alarm dialer
shall be furnished and installed. The dialer unit shall conform to the
specifications presented herein under the “Alarm Dialer System” section.

Water Service Line

Each pumping station shall have an individual potable metered water
supply service line consisting of a %" service line with approved backflow
preventer and terminating at the pump station site with a freeze-proof yard
hydrant.

Flow Measurement

Each pumping station shall have flow measurement devices installed to
record instantaneous flow and total flow in gallons.
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SECTION 300.2  SUBMERSIBLE PUMP STATIONS

A. GENERAL

All pump stations being placed into service and deeded to the County shall meet
the following criteria. Failure to meet these standards will lead to rejection of the
station. The owner of said station shall meet these standards. Until they meet
these standards the station shall not be put into operation and or accepted by the

County.
B. PUMPS
1. The following pumps will be accepted into the Botetourt County
system:
a. Fairbanks Morse
b. Goulds
C. Gorman-Rupp
d. Hydromatic
2. All pumps shall be non-clog type if possible. Whenever a grinder

pump is proposed it will be approved on an individual basis. Each
station shall be a duplex pump station. The contractor/developer
shall also supply to the County a spare pump identical to the pumps
located in the sewage pump station at no cost to the County. If a
grinder pump is approved two spare pumps shall be provided to the
County at no additional cost.

C. VOLTAGE

The voltage for all pump stations having pump motors greater than 3 horse
power shall be 3-phase. The use of single-phase power is acceptable on
pump stations having pump motors of 3 horsepower of less..

D. GUIDE RAIL SYSTEMS

Each pump shall be installed on a guide rail system. The guide rail system
shall allow maintenance personnel to remove the pump without entering the
wet well. The guide rails shall be 304 stainless steel or fiberglass. The use
of galvanized piping shall not be acceptable. Guide rail bracing shall be
provided at the mid-point of each ten feet length of guide rails.

E. HARDWARE
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All fasteners, hardware, and accessories in the wet well shall be stainless
steel whenever possible. The County shall approve any other materials
before installing in the sewage pump station.

PIPING

All intake and discharge piping shall be minimum four-inch diameter unless
a grinder pump is specified. All three-inch diameter piping or larger shall be
ductile iron or stainless steel. Piping smaller than three-inch diameter shall
be SCH 80 PVC. The use of galvanized piping shall not be allowed. Proper
pipe supports shall be used in the wet well. Supports for discharge piping
shall be every three feet on the discharge pipe.

VALVES

Each pump will have its own check and gate valve. The valves shall be of
the same material as the piping. In the case of piping smaller than 3”
bronze, brass, or cast iron shall be used.

LIFTING CHAINS AND HOIST

Lifting chains shall be provided and attached to each pump and shall be
stainless steel. The use of lifting cables or galvanized materials shall not be
acceptable. Each chain shall be placed on a hook made of stainless steel in
the wet well or attached to the access hatch with a stainless steel shackle.
Provide a winch-type hoist mounted on a post with a cantilevered arm.

PUMP POWER CABLES

All pump cables shall be from the pump to the control panel without any
splices. Junction boxes located in the wet well shall not be acceptable.

PUMP MECHANICAL SEALS

All pump seals shall be of the dual mechanical type. The use of lip seals for
the secondary seal shall not be acceptable.

CONTROL PANEL

1. Each control panel shall be of the duplex type. The pump supplier
shall supply the control panel to ensure unit integrity. The panel
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enclosure shall be NEMA 3R painted steel or fiberglass with
padlocking hasp.

Swing dead front inner doors shall be utilized. All lights and switches
for control and indication shall be located on the front inner door.
Circuit breakers shall be accessed thru the inner door. All lights shall
be replaceable and run off of 115 volt. Alarm lights shall be red.
Indication lights shall be amber. Pump run lights shall be green.

The flashing alarm light and horn shall be mounted remotely on the
outside of the pump house. The alarm light and horn shall be on a
separate circuit that is fused. A battery with trickle charger shall
power these devices. The battery shall power the alarm for at least 6
hours in the event of a power failure. The alarm horn shall
incorporate silence switch mounted on the outside of the control
panel. This silence switch shall only silence the alarm horn. The
alarm light shall continue to flash until the alarm is cleared manually
or corrected itself.

Elapsed run-time meters shall be included. One shall be installed for
each pump on the inner door.

A phase monitor shall be installed on the incoming power of the
control panel to prevent phase reversal and single phasing of the
pumps. If single phasing happens than the power failure alarm shall
be activated.

Control Sequence — On rising liquid level in the wet well, a float
switch shall initiate operation of the lead pump at the elevation
indicated on the DRAWINGS. Should the liquid level continue to rise,
a second float switch would initiate operation of the Lag Pump. The
pump(s) would continue to operate until the liquid level recedes to the
point where a third float switch would stop the pumps.

The two (2) pumps shall automatically alternate between the “lead”
and “lag” positions by means of an electric alternator in the panel.
Should the liquid level continue to rise above the “Lag Pump On”
level, a fourth float switch would activate the alarm circuit.

Control Panel — The duplex pump control panel shall be furnished by
the Pump Manufacturer, completely pre-wired, factory assembled,
tested and ready for service. Where possible, pump controls shall be
housed in a single panel. For outside installations at a submersible
stations, the panel shall be NEMA 3 door-in-door enclosure, fully
gasketed with drip cap. The panel shall be suitable for mounting on
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the panel board as indicated on the DRAWINGS. The panel shall
contain the following elements:

a)

b)

f)

9)
h)

)

Separate Manual Disconnect for each pump with 2-pole
adjustable overload protection for each phase

Magnetic starter for each pump motor with all leg quick trip
ambient compensated overload protection for each motor.
Overloads are to have an auxiliary contact for automatic dialer

Hands-Off-Auto selector switch for each pump
Automatic Electric Alternator
Circuit Breaker for Control Circuit

Motor thermal protection — Motor control circuit is to shut down
in high temperature occurs. Manual resets to be provided

Float control system for duplex pumps and alarm system
Control Disconnect

Seal failure light for each pump and contact closure for
automatic dialer (submersible installations only)

High temperature light for each pump and contact closure for
automatic dialer (submersible installations only)

Running light for each pump

Non-resettable, elapsed time meter for each pump, reading in
tenths of hours. Capacity — 100,000 hours

High level alarm light with Red Globe and contact closure for
automatic dialer (Remote mounting for “package” pump station
where panel is inside pump compartment)

Audible alarm
Back-up battery (12v) for alarm

All necessary internal wiring, relays, etc. to provide the
operation as described

L. DISCONNECTS

Each pump shall be equipped with a service rated disconnect. This device
shall be placed before the control panel. It shall also be placed before the
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automatic transfer switch. This will allow maintenance personnel the ability
to work on the automatic transfer switch or the control panel in a safe
manner. This device shall be housed in a NEMA 3R painted steel or
fiberglass enclosure with locking hasp. It shall also have the ability to be
locked in the off or on position.

PADLOCKS

1. Hasps to receive padlocks shall be placed on each of the following:
a. Wet well access hatch
b. Disconnect
c. Automatic transfer switch
d. Control panel
e. Remote monitoring device
2. The County will provide padlocks when the pump station has been
accepted into the system. Contractor shall provide padlocks that are

required to maintain security of the pump station until County
acceptance.

ACCESS HATCHES

All access hatches shall be made of aluminum. They shall have bituminous
coating. A spring arm assist on each hatch is needed. The hatch shall also
be rated to H20 loading. Hatches for the wet well shall be sized to ensure
the pumps can be pulled out easily without any unusual maneuvers.

BYPASS PUMP CONNECTION

A bypass pump connection shall be supplied for each pump station. This
shall be located after the valve vault. It will consist of two gate valves and
one check valve. It shall be equipped with a cam lock quick connection
fitting.
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P. SUCTION SHOE

A suction shoe shall be placed in the wet well to facilitate bypass
emergency pumping without opening the access hatch. An inspection
access hatch twelve-inches square will also be installed on the wet well that
will allow floats to be dropped for the bypass pump system. The suction
shoe shall have a cam lock quick connection on it.

Q. BYPASS PUMP SYSTEM

Each pump station shall be supplied with a bypass pump system. This
pump shall be a self-priming centrifugal pump mounted on a trailer and
engine driven. It shall meet the pumping conditions for the pump station. A
12-volt DC control system shall be supplied that runs off mercury floats that
will start and stop the pump. Suction and discharge hoses shall be supplied
with this self-priming centrifugal pump to provide connection between the
suction shoe and the emergency bypass pump connection.

R. PUMP HOUSE

1. Each pump station shall have a pump house. This pump house will
house the control panel, disconnect, transfer switch, and any other
electrical devices. The pump house shall be heated with a
thermostatically controlled electric heater to prevent freezing of the
piping. Power-actuated louvers connect to a motorized exhaust fan
will also be installed to circulate air in warm weather. The exhaust
fan shall be controlled by an adjustable thermostat, and shall provide
a minimum of four air exchanges per hour.

2. The pump house shall be concrete engineered building with a brick
stencil finish or stone finish. The building size shall be as necessary
for proper operation, with a minimum size of 144 square feet. The
door opening shall be double doors made of steel or aluminum.

3. The pump house shall have two overhead lights and 3 duplex GFI
receptacles. They will be connected to a panel box. A transformer
will be supplied if needed to supply power for these accessories.

S. Shop Drawings:

Prior to purchase of submersible pumping equipment, the Contractor shall submit
not less than four (4) sets of data to the Department of Public Works for approval,
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including pump performance data, control panel wiring diagrams and other material
required to determine compliance with these specifications.

T. Operation and Maintenance Manuals:

Three (3) complete O & M Manuals as well as three (3) complete sets of
manufacturers service manuals, shall be furnished to the Department of Public
Works covering all equipment furnished — pumps, motors, controls, alarm dialer,
etc. For pump stations, these manuals will no longer be reviewed by DEQ.
However, owners of pump stations are required to maintain an up to date O&M
manual for their pump station and to maintain and operate the station in
accordance with that manual. Refer to the DEQ Instructions to Applicants for a
Certificate to Operate for a list of requirements to be included in the O&M manual.

U. Spare Parts:

At the time that the pumping station is accepted for operation and maintenance by
the County of Botetourt, certain spare parts shall be furnished, consisting of any
items which may be recommended by the equipment manufacturer and listed in
the O & M Manual.

V. Warranty:

The manufacturers of the pumping equipment, control panel, and dialer shall
warrant to the County of Botetourt that the equipment which is supplied shall be
free of defect in materials and workmanship for a period of 12 months following
acceptance of the facility for maintenance by the County. The warranty shall name
the County as warrantee and shall be delivered to the Department of Public Works
at the time of final acceptance.

W. Start-up Training

At least two (2) days of on-site start-up training will be provided to operations staff
by the manufacturers’ representative. The representative will also certify that all
equipment is operating per specifications.

SECTION 300.3 ALARM DIALER SYSTEM

B. General:

Each pump station shall be equipped with an automatic monitoring and alarm
dialer system.

It shall be the responsibility of the Developer/Contractor to install the necessary
switches, contacts, relays, etc. and associated wiring required to monitor and
report the alarm conditions as noted herein. The Contractor shall also be
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responsible for arranging for the telephone service and installation of the required
phone jack.

C. Functional Description:

The Alarm Dialer System shall be completely self-contained and fully automatic.
The system shall monitor a minimum of four (4) independent alarm conditions plus
power failure. (Common alarm conditions shall be wired in series to limit the
number of independent conditions.) Alarm status shall be indicated by the
operation of any single or multiple set of normally open or closed isolated contact.
Multiple faults shall be reported in one (1) call if necessary.

The system shall be connected into the telephone line network through a self
contained FCC approved coupler and shall plug into a standard jack supplied with
the telephone line. A regular telephone line shall be used with the system.

Upon operation of any alarm contact, the system shall address the telephone line,
wait for a dial tone, and begin dialing the first four (4) field programmed telephone
numbers which may consist of two (2) to sixteen (16) digits. A keyboard shall
remain in operation during reprogramming of telephone numbers.

The voice message shall be electronically synthesized and programmed prior to
the installation in sufficiently clear language to advise operator of the alarm status.
Dialer units using motors, tapes, pick-up heads, etc., are not acceptable.

After dialing the first priority number, the system shall indicate the pump station
name and alarm message. The message shall be repeated up to sixteen (16)
times with the time between to allow party to acknowledge by pressing a “touch-
tone” key or calling in. After acknowledgement the system shall vocalize a sign-off
and hang up. After a 30-minute delay to allow for corrective action, the system
shall begin the re-dial sequence at one (1) minute intervals if corrective action has
not been taken. Should other alarm conditions occur during the delay, the system
shall re-dial the numbers in order of priority until a party is reached. The system
shall be capable of being called to check the alarm status at the station.

If the first priority party is not reached, the system shall hang up, wait 60 seconds,
and dial the second priority number. If no party is reached after dialing all four (4)
numbers in order of priority, the system shall return to the first priority number and
repeat the sequence indefinitely.

The system shall operate from a 120 VAC source with continuously float charged
batteries capable of 24 hours standby operating during power outages. The
operating temperature range shall be —20C to +t50C.

Alarm contacts to the system shall be provided through Standard AC wire from
various locations in the pump station. Contacts shall be rated 120 VAC, 1 AMP
resistive.
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D. Alarm Conditions:

The following alarm conditions shall be monitored at the pump station. The fault
conditions shall be grouped to provide four (4) alarm groups to the dialer:

SUBMERSIBLE STATIONS

Fault | Wet Well High Level

Fault Il Pump #1 Failure
(Over temp/Overload/Seal Moisture)

Fault Il Pump #2 Failure
(Over temp/Overload/Seal Moisture)

Fault IV Failure to Pump
Fault V Power Failure
Fault VI Running on Generator

Fault VII Generator Failure

E. Manufacturer:

The automatic alarm dialer system shall be equal in all respects to the ADAS
System by Butler National Corp. or Capital Controls Company, inc. — Advance
Series 1520 (Autocon or InstraLogic systems may also be considered).

F. Installation:

1. For Submersible Pump Installations — The system shall be housed in
a heavy gauge, UL listed steel cabinet painted with epoxy or baked-
on enamel paint or fiberglass, NEMA 4.

The unit shall be mounted adjacent to the control panel in the control building.

SECTION 300.4  STANDBY POWER GENERATOR SYSTEM

A. General:

Pump stations shall have an automatic standby power generation system
conforming to these specifications.
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The system shall consist of a propane (0% butane) fueled standby generator in a
weatherproof enclosure complete with all equipment and accessories required to
automatically supply power to the pump station during a during a utility power
failure. The engine generator set shall start the two wastewater pumps in
sequence and will run both simultaneously under full load. Simultaneous starting is
not required.

Diesel fueled generators may be considered on large installations (greater than 50
KW). Units 50 KW and smaller shall be propane fueled.

The generator shall include a timer that automatically exercises the generator at
least once per week for 30 minutes.

B. Engine:
The engine shall have the following features:

1. Engine shall be propane fueled, 4 cycle. Engine speed shall be 1800
rpm.

2. Engine shall be liquid cooled and shall have a radiator, coolant pump,
thermostat and fan. Air-cooled engines may be approved by the
County for installation of less than 10kw.

3. Fuel system shall be for gaseous propane.

4. Governor shall be mechanical flyweight type with a speed regulation
of 5 percent maximum.

5. Lubrication shall be by a positive displacement lube oil pump with
positive pressure lubrication to all bearings. Full flow lube oil filter
shall be provided.

6. Starting system shall be 12 volt, positive shift gear engaging starter.

7. Battery charging alternator shall be belt driven, 12 volts, 35 amps
with solid-state voltage regulator. A battery float charger shall be
provided.

8. An engine block heater shall be provided with control thermostat. The

unit shall be 120 volt.

C. Alternator:
The alternator shall have the following features:

1. Alternator shall be revolving field, broad range, brushless type
designed for minimum resistance, low voltage, waveform distortion,
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and maximum efficiency. Rotor shall be dynamically balanced
permanently aligned to engine by flexible disc coupling. Maximum
allowable voltage dip shall be 30%.

2. Exciter shall be 3 phase, full wave rectified with silicon diodes
mounted on a common motor shaft, sized for maximum motor
starting.

3. Voltage regulator shall be solid state with silicon-controlled rectifiers

with phase controlled sensing circuits.

4. Temperature rise at rated load shall be within limits for class F
insulation in accordance with NEMA MG 1-22.40.

5. Insulation system shall be Class F in accordance with NEMA MG1-
1.65. Rotor shall be vacuum impregnated with 100% solid epoxy
resin for complete environmental protection. Stator shall be
impregnated twice with varnish conforming to MIL-I-24092, Type M,
Class 155.

6. Output circuit breaker shall be 3-pole, rated at 145% of alternator full
load current.

D. Unit Performance:

Frequency regulation of the generator unit shall be 3 hertz maximum, no load to
rated load.

Voltage regulation shall be plus or minus 2 percent, no load to rated load. Voltage
drop during motor starting shall not prevent the successful starting of the pump
motors in the pump station.

E. Control Panel:

A unit mounted control console shall be furnished with the following items,
completely wired and installed:

1. Engine start/stop controls

2. Run/Stop Remote Switch

3. Remote start/stop terminals for 2-wire starting from automatic switch
4. Oil pressure gauge

5. Coolant temperature gauge

6. Charge rate ammeter
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7. Overcrank protection and alarm light

8. Low Pressure shutdown and alarm light

9. High coolant temperature shutdown and alarm light

10.  Overspeed shutdown and alarm light

11.  AC voltmeter and selector switch

12.  AC ammeter and selector switch

13.  Voltage adjusting rheostat

14.  Running time meter

15.  Exciter circuit breaker, manual reset

16.  Alarm contact for automatic dialer (generator fail signal).
F. Accessories:

All accessories needed for the proper operation of the generating set shall be
furnished and installed. These shall include, but are not limited to, the following:

1.

2.

Muffler with residential silencing

Flexible exhaust connection

Exhaust pipe

Starting batteries

Battery cables

Battery rack (inside weatherproof enclosure)
Battery float charger

Propane tanks, pressure regulator, air and fuel filters, valves and
piping

Flexible fuel line connections to the engine

G. Weatherproof Enclosure:

The generator control panel, batteries and battery charger shall be installed in a
weatherproof enclosure.
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The weatherproof enclosure shall be welded reinforced sheet steel, 14 gauge,
prime coated and finished painted, and shall have hinged or lift-off doors for
access to the generator set and all other equipment inside.

H. Gaseous Fuel System:

All equipment and piping for the propane fuel system shall be furnished and
installed. The fuel system shall conform to NFPA 58.

1. Fuel Tank — above ground tank sized to ensure starting and running
of the generator set under full load for a period of not less than
twenty four (24) hours, or longer if required by State regulatory
authorities, at an ambient temperature of 20 degrees F. Design
pressure rating shall not be less than 250 psig.

2. Fuel Piping — shall comply with NFPA 58 for a design working
pressure of 250 psig. Pipe size shall be per manufacturer's
recommendations, but not less than % inch. Cast iron pipe and
fittings shall not be used.

3. Vapor Withdrawal System — shall include a manual shut-off valve at
the tank(s) a vaporizer, dry fuel filter, line service regulator, solenoid
fuel shut-off valve to open when engine runs, flexible pipe connection
at the engine, and a gas flow regulator.

l. Fuel, Antifreeze, & Oil:

An 80% charge of propane in the propane storage tank shall be provided at the
time of final acceptance by the County.

Complete charges of antifreeze and oil shall be provided.

J. Tests:

After installation of the engine generator set is complete, and prior to its
acceptance by the County, the supplier shall demonstrate the capability of the
system to perform in accordance with these specifications to the satisfaction of the
County.

A 4-hour load bank test shall be performed to load the generator set to the
alternator KW rating 1.0 power factor. The test shall be withessed by the County.

Any defects which become evident during this test shall be corrected.

Safety shutdown features shall be tested by simulating the primary device contact
closure.
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K. Manufacturer:

The standby power generator set shall be ONAN, KOHLER, CATERPILLAR,
GENERAC or equal.

L. Parts and Service:

The generator set, controls, and transfer switch shall be furnished by a single
supplier.

The engine-generator set supplier shall be the authorized dealer of the engine-
generator set manufacturer, and shall be fully qualified and authorized to provide
service and parts for the engine and generator at any time during the day or night.
Parts and service shall be available twenty-four (24) hours per day, seven (7) days
a week, from a location within a 100-mile radius of the location of the installed
generator set.

M. Automatic Transfer Switch:

The transfer switch, supplied as part of the standby power supply, shall be capable
of switching all classes of load and shall be rated for continuous duty when
installed in a non-ventilated enclosure constructed in accordance with
Underwriter’s Laboratories, Inc., Standard UL-508.

The transfer switch shall be double throw actuated by a single electrical operator
momentarily energized and connected to the transfer mechanism by a simple
overcenter type linkage with a total transfer time not to exceed Y2 second. The
transfer switch shall be capable of transferring successfully in either direction with
70% of rated voltage applied to the switch terminals.

The transfer switches shall be double throw, actuated by two (2) electrical
operators momentarily energized and connected to the transfer mechanism by a
simple overcenter linkage with a minimum transfer time of 25 hertz, or longer if so
specified. The time delay between the opening of the closed contacts and the
closing of the open contacts is to allow the loads to be demagnetized before
transfer. This type transfer switch shall allow the motor and transfer loads to be re-
energized after transfer with normal inrush current.

The normal and standby contacts shall be positively interlocked mechanically and
electrically to prevent simultaneous closing.

Main contacts shall be mechanically locked in position in both the normal and
standby positions without the use of hooks, latches, magnets, or springs, and shall
be silver tungsten alloy-protected by arching contacts, with magnetic blow-outs on
each pole. Interlocked molded case circuit breakers are not acceptable.

The transfer switch shall be equipped with a manual operator that is designed to
prevent injury to the operating personnel if the electrical operator should suddenly
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become energized during manual transfer. The manual operator shall provide the
same contact-to-contact transfer speed as the electrical operator to prevent a
flashover from switching the main contacts slowly.

In addition to the above, the transfer switch must have a short circuit with capability
in excess of the UL minimum requirements as follows:

100 — 150 amperes 16,000 RMS amperes symmetrical
225 amperes 20,000 RMS amperes symmetrical

400 — 800 amperes 40,000 RMS amperes symmetrical
1000 — 1600 amperes 50,000 RMS amperes symmetrical
2000 — 3000 amperes 73,000 RMS amperes symmetrical

Engine starting contacts shall be provided to start the generating plant if any phase
of the normal source drops below 80% of rated voltage, after an adjustable time
delay period of 3 seconds to allow for momentary dips. The transfer switch shall
transfer to standby as soon as the voltage and frequency have reached 90% of
rated voltage. After restoration of normal power on all phases to 90% of rated
voltage, an adjustable time-delay period of 0-30 minutes shall delay retransfer to
normal power until it has had time to stabilize. If the standby power source should
fail during the time delay period, the time delay shall be bypassed, and the switch
shall return immediately to the normal source. After the switch has retransferred to
normal, the engine generator shall be allowed to operate at no load for an
adjustable period of time (0-15 minutes) to allow it to cool before shutdown. The
transfer switch shall include a test switch to simulate normal power failure, pilot
lights on the cabinet door to indicate the switch closed normal or standby, and two
(2) auxiliary contacts on the main shaft, one (1) closed on normal, the other closed
on emergency. In addition, one (1) set of relay contacts shall be provided to open
on loss of the normal power supply. All relays, times, control wiring and
accessories shall be front accessible.

As a pre-condition for approval, all transfer switches, complete with timers, relays
and accessories shall be listed by Underwriter’s Laboratories, Inc. in the Electrical
Construction Materials Catalogue under Standard UL-1008 (automatic transfer
switches) and approved for use on Emergency Systems.

N. Operating Instructions:

Six (6) complete copies of operating instructions and parts lists shall be provided
prior to acceptance of the unit. Parts list shall include schedule of type and quantity
of parts recommended for stock.

0. Warranty:
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The complete standby power generating system shall be warranted for one year
after the acceptance of the generating system by the County. The warranty shall
cover all defects in equipment, parts, assembly, and installation. The warranty shall
be issued in writing by the supplier and delivered to the Department of Public
Works.

SECTION 300.5 FORCE MAIN MATERIALS

A. General:

Force mains shall be constructed of ductile iron or PVC pipe as specified herein.
PVC pipe shall be installed with a metallic locator tape installed directly over the
force main at a depth of 18 inches below finished grade.

Force mains from pumping stations which are to be maintained by the County of
Botetourt shall not be less than 4-inch nominal diameter, so as to convey a 3-inch
solid which may be passed by a non-clog solids handling wastewater pump.
Temporary force mains that may connect to grinder pump stations, where
permitted by the County, may be 3-inch or smaller in size.

At pumping capacity, a minimum velocity of two feet per second shall be
maintained. Maximum velocity shall be eight feet per second.

An automatic air relief shall be placed at the necessary high points in the force
main to release trapped air. Efforts shall be made in force main routing to
minimize or eliminate high points.

Force mains shall terminate in manholes with its centerline elevation set as to
ensure a smooth transition to gravity flow. The design shall be such as to prevent
turbulence.

Private force mains shall connect to a cleanout with a drop stack connection at the
right-of-way or easement line. From there the flow shall be gravity into the public
system. See Detail Drawings.

All pipe used for force mains shall be pressure type with pressure type joints. (PVC
SDR 21, CL 600 minimal)

Anchorage/thrust restraints shall be provided where deemed necessary by the
County, refer to the Commonwealth of Virginia Sewerage Regulations for testing
and anchorage guidelines of force main sewers.

Receiving gravity flow sewage system shall be analyzed for adequacy to handle
peak force main discharges.

Locator wire shall be installed with all force main PVC pipe. Refer to Detail
Drawings. Minimum U.S. standard gauge 10 solid copper. County may require
heavier gauge wire in depths of greater than 6'.
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B. Ductile Iron Pipe:

All ductile iron pipe shall be designed as per AWWA Standard C150 for a working
pressure of 150 psi, laying condition 1. Pipe shall be manufactured in accordance
with all applicable requirements of AWWA Standard C151.

Pipe joints shall be of the push-on type as per AWWA Standard C111. Pipe lining
shall be cement mortar with a seal coat of bituminous material, all in accordance
with AWWA Standard C104.

Ductile iron pipe shall be as manufactured by Griffin, U.S. Pipe, American, or Clow.
The pipe shall be furnished in 18-foot or 20-foot lengths.

C. PVC Pipe — 4-Inch & Larger:

Polyvinyl Chloride (PVC) pressure pipe 4 inches and larger shall meet the
requirements of AWWA C900 “Standard for PVC Pressure Pipe, 4-Inch through
12-Inch” for pressure class 150. PVC Pressure Pipe may be used for the force
main except where ductile iron pipe is specifically required on the approved plan.
The PVC pressure pipe shall be furnished in ductile iron pipe equivalent outside
diameters. Laying length shall be 20 feet nominal. Each length of PVC pipe shall
be factory tested hydrostatically to 600 psi for 5 seconds.

Pipe joints shall be of the bell and spigot type utilizing a rubber ring elastomeric
bell joint which shall be an integral and homogenous part of the pipe barrel.

PVC C900 pipe shall be as manufactured by Johns-Manville, Clow, Robin-Tech or
approved equal.

D. PVC Pipe — 3-Inch & Smaller:

Unless otherwise shown on the approved plans, small diameter PVC pipe shall be
Class 200, SDR 21, conforming to ASTM Designation D-2241. Joints for pressure
rated PVC pipe may be of the rubber ring, bell joint type, where the bell is an
integral and homogenous part of the pipe barrel. The basic pipe material shall
meet the requirements for Type 1, Grade 1, for PVC 1120 of the ASTM Resin
Specification D-1784.

Pressure-rated PVC, Class 200, shall be as manufactured by Johns-Manville,
Clow, Robin-Tech or approved equal.

SECTION 300.6 FORCE MAIN — INSTALLATION METHODS

A. General Requirements:
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All force main construction methods, including trench excavation, bedding, backfill,
etc. shall conform to the Virginia Department of Environmental Quality standards.
Thrust blocks shall be placed at all bends, elbows and appurtenances.

The engineering drawings for all force mains shall include a profile drawing for the
entire length of the main. Sewer air valves and/or air and vacuum valves shall be
installed at all high points on the force main.

B. Testing of Force Mains:

Sewer force mains shall be hydrostatically tested at 150% of the design operating
pressure or a minimum pressure of 50 psi for 30 minutes. Allowable leakage shall
be the same as established for water pipe lines in the Botetourt County Water and
Sewer Standard and Specifications and as per AWWA C600.

END OF STANDARD SPECIFICATIONS
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		SECTION 300.0 GENERAL

		1. Determine the volume and characteristics of the wastewater flow that would be generated by the total natural drainage basin based upon the existing zoning.

		2. Evaluate the capacity of the receiving sewer main at the point of discharge and downstream to determine that the existing gravity main line could handle the transferred sewer flow.

		3. Perform a cost analysis of the pumping versus gravity alternative to demonstrate that gravity service is not feasible. The estimated installed construction cost of the gravity alternative (excluding easement acquisition and engineering) must not be less than 3.5 times more costly than the pumping station alternative in order for the County to allow a pumping station.



		SECTION 300.1 DESIGN

		A. General Requirements:

		1. Sewage pump stations must conform to the following:

		a) All pump stations shall be located on property deeded to the County.  Botetourt County is not responsible for any land acquisition or easements that may be necessary in conjunction with pumping stations, accesses, and force mains.

		b) The design criteria and equipment specifications must meet the requirements of this standard and the Virginia Department of Health.

		c) The design calculations for the sewage pump station and force main shall be submitted for review. This design shall address:

		(1) Design flows from the subdivision and ultimate sewershed

		(2) Force main TDH and velocities

		(3) Pump curve

		(4) Wetwell size

		(5) Holding times in wetwell and force main relative to septicity

		(6) Piping configuration

		(7) Specifications  including electrical

		(8) Operating conditions and setting of pump station between initial and ultimate flows



		d) An on-site generator shall be provided.

		e) The entire facility, to include the building lot on which the station is located, must be dedicated at no cost to the County.

		f) All materials must be new and unused.

		g) All pump stations shall be designed with a minimum of two pumps and be controlled by float switches. Pump controllers shall include provisions for automatic alternation plus backup control of pumps.

		h) Sewage pumping stations constructed in the County shall be designed to meet Class I reliability criteria as established by the Commonwealth of Virginia Sewerage Regulations.

		Pumping stations should have a minimum 100-foot limited use zone surrounding the pump station.



		2. All sewage pump stations shall have an entrance ladder not subject to corrosion and properly aligned with hatch for access.

		3. Pumping stations shall have an alarm system with light and battery backup. The alarm system shall monitor power failure, running on backup power, failure to pump, high wet well level, and low level alarm. An automatic dialing mechanism is also required.

		4. Gate valves and check valves shall be installed on force main outside of pump station in valve boxes. An adjustable trench adapter shall be used when valve is over 5' deep.

		5. Pump stations using submersible pumps shall have provisions for pumps to slide freely on guide rails to allow for easy removal and installation. Guide rail bracing shall be provided at the midpoint of each ten-foot length of guide rails.

		6. Wet well platforms shall be required for submersible wet wells 10 feet deep or greater.

		7. Stations should be designed to not utilize long stem valves if at all possible.

		8. Float switches shall be installed to operate free of the pumps and guide rails.

		9. Operations and maintenance manuals and shop drawings shall be submitted for all electrical and mechanical equipment including complete manufacturer's parts lists and wiring diagrams.

		10. Electrical Requirements:

		a) Three-phase power should be provided for all sewage pump stations with pump motors larger than 3 horsepower.  Where 3 phase is available, all pumps shall be 3 phase. 

		b) Three phase pumps shall have phase protection on individual phases. Three phase pumps shall have an individual poly-phase starter.

		c) All pumps shall be controlled by starters and have individual HOA switches with test and run lights.

		d) Starters shall be sized one size larger than horsepower required. Heaters shall be sized for actual current load.

		e) Leakage sensors for indication and protection of fluids in stator housing shall be installed.

		f) An hour run meter shall be provided for each pump motor.

		g) All control circuits shall be a maximum of 120 volts.

		h) Electrical service shall be provided with secondary surge arresters.

		i) All electrical wiring shall be copper, placed in conduit, and have markers at all wire terminations.

		j) Electrical panel shall have a minimum of 12 circuits.

		k) At least one 20 amp GFI circuit shall be provided.

		l) A non-automatic transfer switch shall be installed on load side of service disconnect. Switch shall be rated same as or higher than service disconnect.

		m) All wiring, electrical equipment and installation shall meet requirements of current National Electrical Code. All areas to be considered wet locations.

		n) Electrical junction boxes and other accessories shall be easily accessible

		o) All wastewater pumping stations shall be equipped with an automatic alternate power source. Alternate power sources include on-site standby power, or dual power feed from separate electric substations.





		B. Site Work:

		C. Piping and Valves:

		D. Structural:

		E. Wet Well Vents

		All wet well structures shall have a 4-inch diameter ductile iron pipe goose necked screened vent to allow the escape of gases and to enable air intake during pump down.



		F. Alarm Dialer

		G. Water Service Line

		H. Flow Measurement



		SECTION 300.2 SUBMERSIBLE PUMP STATIONS

		A. GENERAL

		F. PIPING

		G. VALVES

		J. PUMP MECHANICAL SEALS

		K. CONTROL PANEL

		6. Control Sequence – On rising liquid level in the wet well, a float switch shall initiate operation of the lead pump at the elevation indicated on the DRAWINGS. Should the liquid level continue to rise, a second float switch would initiate operation of the Lag Pump. The pump(s) would continue to operate until the liquid level recedes to the point where a third float switch would stop the pumps.

		a) Separate Manual Disconnect for each pump with 2-pole adjustable overload protection for each phase

		b) Magnetic starter for each pump motor with all leg quick trip ambient compensated overload protection for each motor. Overloads are to have an auxiliary contact for automatic dialer

		c) Hands-Off-Auto selector switch for each pump

		d) Automatic Electric Alternator

		e) Circuit Breaker for Control Circuit

		f) Motor thermal protection – Motor control circuit is to shut down in high temperature occurs. Manual resets to be provided

		g) Float control system for duplex pumps and alarm system

		h) Control Disconnect

		i) Seal failure light for each pump and contact closure for automatic dialer (submersible installations only)

		j) High temperature light for each pump and contact closure for automatic dialer (submersible installations only)

		k) Running light for each pump

		l) Non-resettable, elapsed time meter for each pump, reading in tenths of hours. Capacity – 100,000 hours

		m) High level alarm light with Red Globe and contact closure for automatic dialer (Remote mounting for “package” pump station where panel is inside pump compartment)

		n) Audible alarm

		o) Back-up battery (12v) for alarm

		p) All necessary internal wiring, relays, etc. to provide the operation as described





		L. DISCONNECTS

		M. PADLOCKS

		N. ACCESS HATCHES

		O. BYPASS PUMP CONNECTION

		P. SUCTION SHOE

		Q. BYPASS PUMP SYSTEM

		R. PUMP HOUSE

		S.   Shop Drawings:

		T.   Operation and Maintenance Manuals:

		U.   Spare Parts:

		V.   Warranty:

		W.        Start-up Training



		SECTION 300.3 ALARM DIALER SYSTEM

		B. General:

		C. Functional Description:

		D. Alarm Conditions:

		E. Manufacturer:

		F. Installation:

		1. For Submersible Pump Installations – The system shall be housed in a heavy gauge, UL listed steel cabinet painted with epoxy or baked-on enamel paint or fiberglass, NEMA 4.





		SECTION 300.4 STANDBY POWER GENERATOR SYSTEM

		A. General:

		B. Engine:

		1. Engine shall be propane fueled, 4 cycle. Engine speed shall be 1800 rpm.

		2. Engine shall be liquid cooled and shall have a radiator, coolant pump, thermostat and fan. Air-cooled engines may be approved by the County for installation of less than 10kw.

		3. Fuel system shall be for gaseous propane.

		4. Governor shall be mechanical flyweight type with a speed regulation of 5 percent maximum.

		5. Lubrication shall be by a positive displacement lube oil pump with positive pressure lubrication to all bearings. Full flow lube oil filter shall be provided.

		6. Starting system shall be 12 volt, positive shift gear engaging starter.

		7. Battery charging alternator shall be belt driven,  12 volts, 35 amps with solid-state voltage regulator. A battery float charger shall be provided.

		8. An engine block heater shall be provided with control thermostat. The unit shall be 120 volt.



		C. Alternator:

		1. Alternator shall be revolving field, broad range, brushless type designed for minimum resistance, low voltage, waveform distortion, and maximum efficiency. Rotor shall be dynamically balanced permanently aligned to engine by flexible disc coupling. Maximum allowable voltage dip shall be 30%.

		2. Exciter shall be 3 phase, full wave rectified with silicon diodes mounted on a common motor shaft, sized for maximum motor starting.

		3. Voltage regulator shall be solid state with silicon-controlled rectifiers with phase controlled sensing circuits.

		4. Temperature rise at rated load shall be within limits for class F insulation in accordance with NEMA MG 1-22.40.

		5. Insulation system shall be Class F in accordance with NEMA MG1-1.65. Rotor shall be vacuum impregnated with 100% solid epoxy resin for complete environmental protection. Stator shall be impregnated twice with varnish conforming to MIL-I-24092, Type M, Class 155.

		6. Output circuit breaker shall be 3-pole, rated at 145% of alternator full load current.



		D. Unit Performance:

		E. Control Panel:

		1. Engine start/stop controls

		2. Run/Stop Remote Switch

		3. Remote start/stop terminals for 2-wire starting from automatic switch

		4. Oil pressure gauge

		5. Coolant temperature gauge

		6. Charge rate ammeter

		7. Overcrank protection and alarm light

		8. Low Pressure shutdown and alarm light

		9. High coolant temperature shutdown and alarm light

		10. Overspeed shutdown and alarm light

		11. AC voltmeter and selector switch

		12. AC ammeter and selector switch

		13. Voltage adjusting rheostat

		14. Running time meter

		15. Exciter circuit breaker, manual reset

		16. Alarm contact for automatic dialer (generator fail signal).



		F. Accessories:

		1. Muffler with residential silencing

		2. Flexible exhaust connection

		3. Exhaust pipe

		4. Starting batteries

		5. Battery cables

		6. Battery rack (inside weatherproof enclosure)

		7. Battery float charger

		8. Propane tanks, pressure regulator, air and fuel filters, valves and piping

		9. Flexible fuel line connections to the engine



		G. Weatherproof Enclosure:

		H. Gaseous Fuel System:

		1. Fuel Tank – above ground tank sized to ensure starting and running of the generator set under full load for a period of not less than twenty four (24) hours, or longer if required by State regulatory authorities, at an ambient temperature of 20 degrees F. Design pressure rating shall not be less than 250 psig.

		2. Fuel Piping – shall comply with NFPA 58 for a design working pressure of 250 psig. Pipe size shall be per manufacturer’s recommendations, but not less than ½ inch. Cast iron pipe and fittings shall not be used.

		3. Vapor Withdrawal System – shall include a manual shut-off valve at the tank(s) a vaporizer, dry fuel filter, line service regulator, solenoid fuel shut-off valve to open when engine runs, flexible pipe connection at the engine, and a gas flow regulator.



		I. Fuel, Antifreeze, & Oil:

		J. Tests:

		K. Manufacturer:

		L. Parts and Service:

		M. Automatic Transfer Switch:

		N. Operating Instructions:

		O. Warranty:



		SECTION 300.5 FORCE MAIN MATERIALS

		A. General:

		At pumping capacity, a minimum velocity of two feet per second shall be maintained.  Maximum velocity shall be eight feet per second.

		An automatic air relief shall be placed at the necessary high points in the force main to release trapped air.  Efforts shall be made in force main routing to minimize or eliminate high points.

		Force mains shall terminate in manholes with its centerline elevation set as to ensure a smooth transition to gravity flow. The design shall be such as to prevent turbulence. 

		Private force mains shall connect to a cleanout with a drop stack connection at the right-of-way or easement line. From there the flow shall be gravity into the public system. See Detail Drawings.

		All pipe used for force mains shall be pressure type with pressure type joints. (PVC SDR 21, CL 600 minimal)

		Anchorage/thrust restraints shall be provided where deemed necessary by the County, refer to the Commonwealth of Virginia Sewerage Regulations for testing and anchorage guidelines of force main sewers.

		Receiving gravity flow sewage system shall be analyzed for adequacy to handle peak force main discharges.



		B. Ductile Iron Pipe:

		C. PVC Pipe – 4-Inch & Larger:

		D. PVC Pipe – 3-Inch & Smaller:



		SECTION 300.6 FORCE MAIN – INSTALLATION METHODS

		A. General Requirements:

		B. Testing of Force Mains:
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APPLICATION FOR SERVICE
WATER AND/OR SEWER SYSTEM

1. Applicant must meet with County Engineering/Utilities staff to determine
what materials need to be submitted with application.
2. County Engineering/Utilities staff will review preliminary information and

determine what will be required in the application package for review. An
application for service form with application requirements will be provided
to the applicant.

3. The applicant must provide a completed application form with all
requested information to the County. PLANS AND SPECIFICATIONS
SUBMITTED WITHOUT AN APPLICATION will NOT BE REVIEWED.

4. You are required by the County to furnish Fire-flow calculations. It is the
responsibility of the Developer to obtain the required fire-flow. The
developer is responsible for submitting a final set of calculations based
on the final set of plans to the County for review.

5. Applicant must submit a transmittal letter requesting service, three sets
of plans, one set of hydraulic calculations based on final construction
plans, and specifications and any other material which was required as
indicated on the application. All material must bear the stamp, signature
and date of a professional engineer licensed in the state of Virginia.

6. Plans will be reviewed in accordance with the latest revision of the
Botetourt County Water and Sewer Construction Standards and
Specifications. The County strongly suggests that all developers and
engineers acquire a set of the most current Standards and
Specifications. These are available for $25.00.

7. This application package, once submitted, will be used to evaluate and
make a decision regarding the connection of the County water/sewer
facilities to either existing or proposed water/sewer facilities described in
the application.

Information regarding the County’s plan review process, construction
administration, acceptance of construction and as-built (record drawing)
requirements is included in the Water and Sewer Construction Standards and
Specifications manual.





BOTETOURT COUNTY APPLICATION AND PLAN REVIEW
PROCEDURE

IContact Development Services Office for application package]
[ ]

Receive application package. Review materials required for submittal
With Engineering/Utilities Staff

Submit application & required Fire Marshall provides
Materials (plans, etc.) Fire-flow requirements
[ ]
[ )
County reviews Approves plans for
Application and plans fire-flows>500 gpm

ICounty staff makes comments on plans, etc|
[ )

Developer submits revised plans, etc. Addressing County comments

County Approves plans and sends stamped approved copy to Developer/Owner

Cross Connection Approved Preconstruction Conference held with Pretreatment
County Staff Approved

Construction begins, County inspects work County inspector present during all line
testing

|Deve|oper/Owner submits Notification of Completion and Requests Final Inspection|

Final Inspection Performed by County in Presence of Owner/Developet]
[ ]

| County Notes Deficiencies and Provides a Punch-list of ltems to be completed|

| County reinspects Work/Approves Work|

Developer's Engineer Submits As-builts and Owner Submits Letter of Dedication|

County Accepts Facility






DRINKING WATER

SCOPE AND DETAIL CHECKLIST (WSE-12 REVISED)
IN ACCORDANCE WITH THE WATERWORKS REGULATIONS

NO

Il

N/A

XXXXXX
XXXXXX

XXXXXX

[ ]Yes, developer will build, government will own.

PROJECT: DATE RECEIVED: / /
CITY/COUNTY: S & D DATE: / /
DESIGN FIRM: VDH ENGINEER:
VDH PROJECT NO.:
Minimum Items Required to Initiate Plan Review
DATE YES
I PRELIMINARIES
A. Application for permit on file?
B. Preliminary Engineering Conference held?
C. Preliminary Engineering Report approved?
(not needed for line extensions, except for interconnections
and transmission mains: Field Director’s written discretion)
II. PERMISSIONS
A. Local government approval or acknowledgement
(Section 15.1 of Code of Virginia)
B. DEQ groundwater withdrawal permit
C. DEQ/COE 401 & 404 permission granted for surface withdrawal
D. VPDES application pending
I1l. DESIGN CRITERIA (with design notes and hydraulic calculations for
proposed construction and its effect on the existing waterworks)
V. WELL LOT (N/A if the developer will turn ownership over to
local government who will in turn record prior to receiving
the operation permit)
A. Recorded Plat Plan
B. Recorded dedication document
V. QUANTITY
A. Safe yield documentation
B. Well completion report
VI. QUALITY
A. Chemical
B. Bacteriological
C. Radiological
VII. PLANS AND SPECIFICATIONS

A.

Title Page/Cover Sheet

1. Owner & Engineer name and address

2. Original PE seal and signature and dated

Plan pages — general (VDH will microfilm)

1. Legible
2. Adequate size

3. Facsimile PE seal with signature and dated

THIS SUBMITTAL (1S/IS NOT) SUFFICIENTLY COMPLETE TO INITIATE A FULL REVIEW

DISTRICT ENGINEER

Il

DATE

Additional Comments: Use reverse side if more room is needed.

XXXXXX

XXXXXX
XXXXXX

XXXXXX
XXXXXX
XXXXXX





SEWERAGE
SCOPE AND DETAIL CHECKLIST
IN ACCORDANCE WITH THE SEWERAGE REULATIONS

SUBJECT: DATE PLANS RECEIVED:
COUNTY/CITY: STAFF ENGINEER:
CONSULTING FIRM: DATE OF S & D:

I PERMITS

VPDES/VPA/Other Permit Required (Y/N)

Permit Status ( ): Application Submitted
Draft Permit Issued
Final Permit Issued

YES NO

. GENERAL

1. Original PE seal and dated signature on title page/cover sheet
of plans and specs.?

2. Facsimile PE seal and signature on subsequent plan sheets?
3. Number sets of plans Adequate?
and specifications Adequate?

4. Prints legible?
5. Adequate size and scale?
6. Owner/Engineer identified?

T
T

[l PLANS

Project location?

Site plan with topography?

Plan and profile views for sewers?
Manhole stationing and sewer slopes?
Vertical and horizontal scales?

Plan and elevation views?

ogkrwpr

V. DESIGN CRITERIA

1. Acceptable design calculations?

2. Evaluation and determination of adequate downstream
capacities?

3. Acceptance by receiving facility owner(s)?

Note: If draft or final permit has not been issued, or a “no” response is given for any item(s), then return plans and
specifications to consultant.

N/A

XXXXXX
XXXXXX
XXXXXX
XXXXXX
XXXXXX
XXXXXX
XXXXXX

XXXXXX

XXXXXX

XXXXXX





SUBMITTAL REGISTER FOR: |PROJECT CODE # PAGE OF

Ref. Specification TYPE OF SUBMITTAL (Submittal Description) Action on
No. Section No. Description 112]|3|4|5]|6|7]|8]9|10|11|12|13]|14|15]16/17|18]19|20|21 Submittal Remarks






NOTIFICATION OF COMPLETION
REQUEST FOR FINAL INSPECTION

| hereby notify Botetourt County
(Developer/Owner’s Name)

the water/sewer facility located at
(Project Name)

(Location of Facility)

is complete and constructed in accordance with the approved plans and specifications

titled
(Plans Title)
and dated and

designed by on this day of

(Engineering Design Firm’s Name) (Month)
in the year . This is a request for a final inspection. The total cost of this project
was $ (water: $ & sewer: $ ) and
there was:

Water Sewer
Feet Pipe Size Feet Pipe Size

installed.

(Signature of Owner/Developer) (Date)





Botetourt County, Virginia
Department of Public Works - Engineering
5 West Main Street, Suite 202

Fincastle, Virginia 24090

Ph: (540) 473-8139  Fax: (540) 473-8207

LETTER OF DEDICATION

The hereby dedicates the
(Developer/Owner Name)

water/sewer facility located at

(Facility Name)

(Location of Facility)

described on plans and/or specifications titled

(Plans Title)
and dated and
designed by to Botetourt County
(Engineering Firm)
on this day of in the year
(month)

I understand that 1 will be responsible for (cost of) repairs and maintenance as a result of
construction or material defects for one year from the date of final acceptance.

Signature of Owner/Developer Date

Notary Public Date

Notary Seal





HYDRANT FLOW TEST FORM

Water System

Residual Hydrant Location

Number: Size of Main: Static Pressure:
Residual Pressure:

Test Hydrant No.: Nozzle Size: Pitot (PSI):

Location:

Number: Size of Main:

Test Hydrant No.: Nozzle Size: Pitot (PSI):

Location:

Number: Size of Main:

Test Hydrant No.: Nozzle Size: Pitot (PSI):

Location:

Number: Size of Main:

Tank Name: Date:

Tank Water Level: Time:

Performed By:






HYDRANT FLOW CALCULATION FORM

(HR) 0-54
Qr=QF X
(HF) 0-54
Qr GPM AT SPECIFIED RESIDUAL PRESSURE
QF = GPM (TOTAL MEASURED DURING TEST
Hr = STATIC PRESSURE MINUS SPECIFIED RESIDUAL (20 PSI)
Hf = STATIC PRESSURE MINUS RESIDUAL MEASURED DURING TEST
Static Pressure Ps = Residual Pressure Pr =
Hr = Ps — 20 = HF = Ps — Pr =
(HR) 0-54 = (HF) 0-54 =
TEST GPM (A)
HYDRANT Total GPM = Or
Qr =A X B =
C X =

AVERAGE FLOW AT 20 PSI RESIDUAL PRESSURE =

GPM






REQUEST FOR WAIVER, MODIFICATION, OR FIELD CHANGE
BOTETOURT COUNTY WATER AND SEWER REGULATIONS

Item/Standard:

Water and Sewer Regulation Section Number:

Project:

Station:

Inspector/Engineer for Project

Person Making Request:

Name & Title Telephone Number

Justification/Reason for Request:

Botetourt County Engineer Comments:

Botetourt County Utility Department Comments:

APPROVED DISAPPROVED

Botetourt County Utility Supervisor
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LIST OF GENERAL DETAIL DRAWINGS

BC# TITLE

G-01 Stone Bedding for PVC Pipe

G-02 Bedding and Backfill Under Pavement

G-03 Public Sanitary Sewer and Waterline Easements
G-04 Chain Link Fence

G-05 Tracer Wire Installation for Non-Metallic Pipe





NOTES:

1.
2.

5.

6.

BEDDING, HAUNCHING AND INITIAL BACKFILL CONSTRUCTION SHALL BE IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATION.

WHEN INSTALLING NON-METALLIC PIPE, NON-DETECTABLE WARNING TAPE SHALL BE BURIED AT A
MINIMUM 6" BELOW GRADE AND APPROXIMATELY 12" TO 18" ABOVE NON-METALLIC PIPE. IT SHALL BE

3 TO 5 MILS IN THICKNESS AND INSTALLED CONTINUOUS FROM VALVE BOX TO VALVE BOX OR MANHOLE
TO MANHOLE.

. ALL PVC PIPE SHALL BE BEDDED IN COMPACTED GRANULAR MATERIAL WHICH SHALL BE CRUSHED STONE

MEETING VDOT STANDARDS FOR GRADUATION 57 OR 68 STONE.

. IN AREAS NOT SUBJECTED TO VEHICULAR TRAFFIC, BEDDING STONE AND FILL SHALL BE PLACED IN 10"

LIFTS AND SHALL BE COMPACTED TO AT LEAST 90% OF MAXIMUM DENSITY AS DETERMINED BY
ASTM D 698.
ALL SEWER LINE PIPE SHALL BE BEDDED IN COMPACTED GRANULAR MATERIAL. BEDDING REQUIREMENTS

FOR DUCTILE IRON PIPE ARE DEPENDENT ON MANUFACTURER'S BEDDING CRITERIA.
ALL EXCAVATIONS SHALL COMPLY WITH OSHA TECHNICAL MANUAL, CHAPTER 2, TITLED

"EXCAVATIONS: HAZARD RECOGNITION IN TRENCHING AND SHORING."

—=—— EXCAVATION LIMITS ——=
12" PIPE DIA. 12"

- -~ NON-DETECTABLE
rNISHED GRADE / WARNING TAPE TO
BE INSTALLED WITH
=TT

T=ITE=TET= NON-METALLIC PIPE
= — & NO MORE THAN 18"

‘ | ABOVE PIPE.
H| == (CAUTION! BURIED SEWER/
6" = WATER PIPE BELOW)
MIN _:JQ
PIPE SIZE & MATERIAL
* | m|: AS SHOWN ON PLANS

COMPACTED FILL
w/APPROVED MATL. IIEI
==

NORMAL SOIL ~ T]
CONDITIONS ==
|

=
i

BEDDING STONE TO 6" ABOVE
PIPE AT A MINIMUM

LOCATION OF
DETECTION WIRE

10 GAUGE WIRE MIN.
FOR NON-METALLIC PIPE

4" | (6" IN ROCK
"CONDITIONS)_ =

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | et 2005

PUBLIC FACILITIES & PROGRAMS BEDDING AND BACKFILL Revisions | BC  #
ENCASTIE VA0 OUTSIDE OF PAVED AREAS C-01
B 340 473 5360






EXISTING PAVEMENT
SECTION
\ —=—— LIMITS OF OPEN CUT ——=—

SM-9.5A SURFACE
BM-2 BASE

21B SUBBASE

2 >
5 >\\1/_(§\/(<<_P|PE DIA. —=— A\ 0SAR

RS 12 AT
%/3%\\ N+ 12" EACH SIDE NS //\\’A//é
ISADANA XX NON-DETECTABLE
4| " \WARNING TAPE TO

NON-METALLIC PIPE

& NO MORE THAN 18"
ABOVE PIPE.

(CAUTION!! BURIED SEWER

BACKFILL ONLY WITH APPROVED / / BE INSTALLED WITH

MATERIAL PER VDOT STANDARDS 7/
P

MATERIAL AS WATER PIPE BELOW
SHOWNON = \ )
PLAN. DEPTH VARIES
BEDDING STONE TO
(6" INROCK 6" ABOVE PIPE
CONDITIONS) 4 Y AT A MINIMUM, OR PER
MANUFACTURER'S
RECOMMENDATION.

LOCATION OF TRACER WIRE
WIRE WITH NON-METALLIC PIPE
10 GAUGE MIN. WIRE

WIDTH OF TRENCH EXCAVATION

NOTES:
1.

THE CONTRACTOR SHALL REPLACE THE OPEN CUT WITH A MINIMUM TOP COURSE OF 2" VDOT SM-9.5A,
BASE COURSE OF 3" VDOT BM-2, AND SUBBASE OF 8" VDOT 21B, OR AS REQUIRED BY VDOT.

. ALL CONSTRUCTION WITHIN THE PUBLIC RIGHT-OF-WAY SHALL BE AS SPECIFIED BY VDOT.
. PRIOR TO CONSTRUCTION, CONTRACTOR IS RESPONSIBLE FOR SECURING ALL REQUIRED PERMITS

FROM VDOT.

. ALL WATER LINES BENEATH PAVEMENT SHALL BE DUCTILE IRON UNLESS INSTALLED IN CASING PIPE

OR BY DIRECTIONAL BORING.

. IN AREAS SUBJECTED TO VEHICULAR TRAFFIC, BEDDING STONE AND FILL SHALL BE PLACED IN

6" LIFTS AND SHALL BE COMPACTED TO AT LEAST 95% OF MAXIMUM DENSITY AS DETERMINED BY
ASTM D 698.

. ALL SEWER LINE PIPE SHALL BE BEDDED IN COMPACTED GRANULAR MATERIAL. BEDDING REQUIREMENTS

FOR DUCTILE IRON PIPE ARE DEPENDENT ON MANUFACTUER'S BEDDING CRITERIA.

. ALL PVC PIPE SHALL BE BEDDED IN COMPACTED VDOT #57 OR #68 STONE.
. ALL EXCAVATIONS SHALL COMPLY WITH OSHA TECHNICAL MANUAL, CHAPTER 2, TITLED

"EXCAVATIONS: HAZARD RECOGNITION IN TRENCHING AND SHORING."

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005

PUBLIC FACILITIES & PROGRAMS BEDDING AND BACKFILL Revisions | BC  #
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| EASEMENT WIDTH (25' MIN. )
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D = PIPE DIAMETER.

A. PUBLIC EASEMENT WIDTH SHALL BE DETERMINED BASED ON 1:1 SIDE SLOPE
EXTENDING FROM THE FINISHED GRADE TO OUTSIDE EDGE OF PIPE (NOMINAL
PIPE DIAMETER) ROUNDED UP TO THE NEAREST 5' INCREMENT.

B. THIS EASEMENT SHALL EXTEND ALONG THE ENTIRE LENGTH OF THE SUBJECT
PIPE AT LEAST ONE HALF THE DISTANCE OF EASEMENT PAST CENTER OF
LAST MANHOLE.

C. MINIMUM 25' UNLESS APPROVED BY COUNTY ENGINEER.

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005

PUBLIC FACILITIES & PROGRAMS PUBLIC SANITARY SEWER Revisions | BC  #
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G-03
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15/8" O.D. RAIL BRACE

GATE LATCH
— TWO TRUSS RODS

(MIN. 3/8" DIA.)
—  GATE FRAME
BARBED WIRE—, " OD PIPE
- \ -
"
J:l \
15/8" O.D. ET {
CENTER R I
PLUNGER 1% 36"
CARRY SOCKET INTO GRAVEL 55

PIT & CONCRETE AROUND

(12"DIA.MIN.) DOUBLE SWING GATE

2.375" O.D. SCH 40 GALV.
STEEL PIPE (5.79#/FT.)

CENTER RAIL, CORNER
& END POST ONLY

12"x12" GRAVEL PIT
TO DRAIN SOCKET

DOUBLE GATE DETAIL

10' ON CENTER MAX.

e SLANTED OUT

A

~— 15/8"0.D.

15/8" O.D.

7 GAUGE ZINC COATED
STEEL WIRE. ATTACH

TENSION BAR

3 TENSION BAR BAND

1" WIDE-11 GAUGE

FABRIC 24" ON CENTER
CONCRETE
LINE POST

]

3/8" TRUSS ROD

FENCE DETAIL

3" 0.D. SCH.40 GALV.
|~ STEEL PIPE (5.794/FT)

/BSTRANDS BARBED WIRE

& TURNBUCKLE
HL3'-0" FINISHED GRADE
/ i CONCRETE
7 %% CORNER & END POST
|— 12" 6]~ |—12"

AS DESIGNATED BY COUNTY ENGINEER FOR SECURITY OF UTILITY INSTALLATIONS

4"0.D. SCH.40 GALV.
% STEEL PIPE (9.11#/FT.)

OFFSET TYPE HINGES
TO PERMIT 180° SWING

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

DATE:

MARCH 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316
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REVISIONS

CHAIN LINK FENCE

BC #
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VULCAN H-41 LOCATOR
OPTION C OR EQUIVALENT. '\

1. TRACER WIRES SHALL BE INSTALLED USING MANHOLES,
VALVE BOXES OR VAULTS, WATER METERS AND FIRE
HYDRANTS AS ACCESS POINTS.

TRACER WIRE SHALL BE A 10 GAUGE SOLID COPPER WIRE

WITH POLYETHYLENE INSULATION OF 30 MIL THICKNESS.

. SPLICES SHALL BE MADE USING A 3M DIRECT BURY

SPLICE KIT (DBY) OR EQUIVALENT.

. THE CONTINUOUS TRACER WIRE SHALL COVER A MAXIMUM
LENGTH OF 500'.

. ASBUILTS SHALL SHOW TRACER WIRE(S) LOCATION AND
ACCESS POINT(S).

6. THE TRACER WIRE SHALL BE PLACED ALONG THE LOWER
QUADRANT OF THE PIPE. THE WIRE SHALL NOT TOUCH
THE PIPE, BUT SHALL BE A MAXIMUM OF 6" FROM THE PIPE.
NON-METALLIC SPACERS MAY BE USED TO MAINTAIN A SET
DISTANCE FROM THE UTILITY.

. WHERE LINES ARE GREATER THAN SIX(6) FEET IN DEPTH,
WIRE SHALL BE BROUGHT TO THE SURFACE EVERY ONE-
HUNDRED (100) FEET AND PLACED IN A WATER METER BOX
OR APRPOVED JUNCTION BOX.

. THE TRACER WILL BE TESTED BY THE COUNTY AS PART
OF THE PROJECT'S FINAL ACCEPTANCE.

2w N

¢,

#10 COPPER Wy

/

Ty pes

/
COATED #10 COPPER WIRE L/
TO BE LAID WITH ALL C909 PVC 3
PIPE AND SHALL BE IN METALLIC
CONTACT w/ ALL FITTINGS & VALVE

q

5' SECTION OF TRACER
WIRE EXTENDED INTO MANHOLE,

[ I NEATLY ROLLED AND PLACED
ON STAINLESS STEEL HOOK
=
—
\]
—
\
—
=
l/ N\
= WRAP WIRE AROUND
BOOT, EXTEND UP
T & OVER MANHOLE
l/ N\
1=

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360
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LIST OF SEWER DETAIL DRAWINGS

TITLE

SS-01
SS-02
SS-03
SS-04
SS-05
SS-06
SS-07
SS-08
SS-09
SS-10
SS-11
SS-12
SS-13
SS-14
SS-15
SS-16
SS-17
SS-18
SS-19
SS-20
SS-21
SS-22
SS-23
SS-24
SS-25
SS-26
SS-27
SS-28
SS-29
SS-30
SS-31
SS-32

4’ Standard Manhole for Pipes 15” and Smaller

Straddle Manhole for Pipes 15” and Smaller

Mainline or Lateral Outside Drop Manhole (For Use with PVC Pipe)
Mainline or Lateral Inside Drop Manhole (For Use with PVC Pipe)
Watertight Manhole Frame

Watertight Manhole Cover

Commercial Sampling Structure (County Approval Required)
Sanitary Sewer Lateral

Sanitary Sewer Lateral for Deep Sewers

Sanitary Sewer Lateral for Special Cases

Combined 6” by Two 4” Laterals

Private Force Main to Gravity Lateral Connection

PVC - Force Main Cleanout

Traffic Bearing Cleanout Box

Concrete Encased Sewer Pipe

Joining Dissimilar Pipe (Special Conditions Approved by County)
Concrete Pier

Anchor Block

Road Crossing Detail - Pipe Support in Casing Pipe

Type 1 Manhole Vent — Out of Right of Way

Type 2 Manhole Vent

Automatic Air/Vacuum Release Assembly for use on Force Main
Sanitary Sewer Pipe Abandonment at a Manhole

Sanitary Sewer Manhole Abandonment

Fine Aggregate

Air Testing Back Pressure Equivalency Table

Air Testing Time for 1 PSI Drop

Air Testing Time for 0.5 PSI Drop

Deep Manhole w/Safety Slab - >15’ Depth

Inside Forcemain Connection to Manhole

Manhole Invert Shaping

Manhole Sizing Table





NOTES:

1. ALL MANHOLE FRAMES AND COVERS SHALL
BE EAST JORDAN IRON WORKS, INC. WATERTIGHT
MANHOLE FRAME MODEL #1045Z, WATERTIGHT

COVER MODEL #1040ACLGS.

2. STEPS TO BE VERTICALLY ALIGNED.

3. THE FRAME AND COVER SHALL BE PROPERLY
ALIGNED WITH THE 2 FOOT OPENING OF THE
MANHOLE STRUCTURE AND BOLTED IN PLACE.

4. FLAT TOP MANHOLES MAY ONLY BE SUBSTITUTED
WITH THE PERMISSION OF THE UTILITY DIRECTOR.

WITH THE STEPS.

5. SAMPLING MANHOLES IN TRAFFIC AREAS SHALL BE
CONSTRUCTED AS PER MANHOLE DETAILS.

OR EQUAL.

COVER MODEL #1040AGS AND BOLT-DOWN MANHOLE |

BOLT-DOWN MODEL TO BE USED IN AREAS SUBJECTED
TO FLOODING OR AS DIRECTED BY BOTETOURT COUNTY.

WHEN USED, THE ECCENTRIC OPENING MUST LINE UP

6. FLEXIBLE JOINT MANHOLE CONNECTION SHALL BE AS
MANUFACTURED BY PRES-SEAL GASKET CORPORATION

7. PRECAST MANHOLES SHALL BE FROM MANUFACTURER
WITH A VDOT APPROVED QUALITY ASSURANCE PROGRAM.

| =l STAINLESS STEEL BAND
| FLEXIBLE BOOT

1 FLEXIBLE BOOT
Il STAINLESS STEEL BAND

SECTION A-A

3/4" THREADED RODS
GRADE RING IF NECESSARY

8" 2.00' 8" 8" WALL W/OUT PRE-DRILLED HOLES
PROVIDE DOUBLEROWOF - o M ADIESTMERT
MORTAR) BETWEEN F&C AND M.H. ii|'ig .
TOP AND)BETWEEN GRADE RINGS —/ ] - + 1.00" MAX.
T L] varies
DOUBLE ROW OF = )
BUTYL MASTIC JOINT {
SEALER (NO MORTAR) = VARIES
/T — N\
ALLTGRED VERTICALLY T— 400
I VARIES
{ /T — N\ }
A T3 A
MINIMUM SLOPE . MA VARIES
SERCRCoMEGToN .
v2176" PER T =STOPE T
6"=1/8" PER 1 11:'/ PER 1"
STAINLESS STEEL - VARIES
BAND -
1 |
FLEXIBLE BOOT i
SERVICE CONNECTION —— 4.00— L 8" MIN.
8" MIN. STONE BASE
#57 OR EQUIVALENT
CONCENTRIC MANHOLE
WITH PRECAST INVERT
DATE:
BOTETOURT COUNTY | _CONSTRUCTION STANDARDS | warch 2005
REVISIONS BC
PUBLIC FACILITIES & PROGRAMS 4ft STANDARD MANHOLE #
PINGASTLE, VA 2060 FOR PIPES 15~ SS—01
Tt AND SMALLER






NOTES:

1. ALL MANHOLE FRAMES AND COVERS SHALL
BE EAST JORDAN IRON WORKS, INC. WATERTIGHT
MANHOLE FRAME MODEL #1045Z, WATERTIGHT
COVER MODEL #1040AGS AND BOLT-DOWN MANHOLE
COVER MODEL #1040ACLGS.
BOLT-DOWN MODEL TO BE USED IN AREAS SUBJECTED

TO FLOODING OR AS DIRECTED BY BOTETOURT COUNTY.
2. STEPS TO BE VERTICALLY ALIGNED.
3. THE ENTIRE MANHOLE STRUCTURE INCLUDING

FRAME AND COVER SHALL BE INSTALLED BE-

FORE CUTTING THE TOP OF THE SEWER PIPE IN

THE MANHOLE. BOTETOURT COUNTY INSPECTOR

TO BE PRESENT DURING INSTALLATION.

4. THE FRAME AND COVER SHALL BE PROPERLY
ALIGNED WITH THE 2 FOOT OPENING OF THE
MANHOLE STRUCTURE AND BOLTED IN PLACE.

5. RISER AND OTHER SECTIONS SHALL NOT BE
INSTALLED FOR A MINIMUM OF 24 HOURS
AFTER POURING OF BASE,BENCH, & INVERT.

6. PRECAST MANHOLES SHALL BE FROM MANUFACTURER
WITH A VDOT APPROVED QUALITY ASSURANCE PROGRAM.

INVERTS WILL BE THE SAME
SIZE AS THE PIPE AND TEST-
ING EQUIPMENT.

18"

BASE POURED IN
FIELD 3000 P.S.I. @
28 DAYS WITH
WATER STOP
AROUND PIPE.

/_

\_ WATERSTOP

SECTION A-A

3/4" THREADED RODS
SEE INSTALLATION DETAIL

GRADE RING IF NECESSARY

g 20 8 8" WALL W/OUT PRE-DRILLED HOLES
PROVIDE DOUBLE ROW OF ] | 12" MAX ADJUSTMENT
BUTYL MASTIC JOINT SEALER (NO »
MORTAR) BETWEEN F&C AND M.H. ! r | 100" MAX
TOP AND BETWEEN GRADE RINGS ] : :
i 4"MIN.{ VARIES
DOUBLE ROW OF = -1
BUTYL MASTIG JOIN |
SEALER (NO MORTAR) <J—=' y VARIES
BASE REINFORCEMENT: = 400
TWO LAYERS OF #4 BARS @ 6" O.C. EACHWAY | — % VARIES
IN TWO LAYERS W/ VERT. BARS @ EDGE =
Y, e— __i
A 1 1.33 A
. MAX VARIES
i2l|
BASE, BENCH, & INVERT 12"

TO BE SINGLE POUR.
3,000 P.S.l. @ 28 DAYS

REINFORCEMENT

8" MIN. STONE BASE
#57 OR EQUIVALENT.

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

AND

STRADDLE MANHOLE
FOR PIPES 15”

REVISIONS

BC #
SS—02

SMALLER






NOTES:

. ALL MANHOLE FRAMES AND COVERS SHALL
BE EAST JORDAN IRON WORKS, INC. WATERTIGHT
MANHOLE FRAME MODEL #1045Z, WATERTIGHT
COVER MODEL #1040AGS AND BOLT-DOWN MANHOLE
COVER MODEL #1040ACLGS.
BOLT-DOWN MODEL TO BE USED IN AREAS SUBJECTED
TO FLOODING OR AS DIRECTED BY BOTETOURT COUNTY.
. STEPS TO BE VERTICALLY ALIGNED.
. THE FRAME AND COVER SHALL BE PROPERLY
ALIGNED WITH THE 2 FOOT OPENING OF THE
MANHOLE STRUCTURE AND BOLTED IN PLACE.

4. TOP INVERT LINE SHALL NOT ENTER THROUGH
RISER (CONE) SECTION OR JOINT.

5. FLEXIBLE JOINT MANHOLE CONNECTION SHALL BE AS
MANUFACTURED BY PRES-SEAL GASKET CORPORATION
OR EQUAL.

6. PRECAST MANHOLES SHALL BE FROM MANUFACTURER

WITH A VDOT APPROVED QUALITY ASSURANCE PROGRAM.

—_

W N

STAINEESS STEEL
BAND

CONCRETE

[ ¢

|
L STAINLESS STEEL
BAND

FLEXIBLE BOOT FLEXIBLE BOOT

SECTION A-A

BUTYL MASTIC JOINT SEALER 8" 20 8"
DOUBLE ROW (NO MORTAR) | | -
BETWEEN F&C AND M.H. TOP "«—3/4" THREADED RODS

< GRADE RING IF NECESSARY

| A A 8" WALL W/OUT PRE-DRILLED HOLES
)\ 12" MAX ADJUSTMENT
VARIES | GRAVEL TO 2\ o ECCENTRIC RISER REQUIRED
. | 6"ABOVE "\ ) . BUTYL MASTIC JOINT SEALER
= DOUBLE ROW (NO MORTAR)
= VARIES 1 1 K
~ S ; - 1 CuT oUT
z ! A h = ’ @[
N T\ — —H_ THREADED END CAP
- VARIES  |#57 STONE 1 \— | WTHPLUG
¥ g FLEXIBLE BOOT AND
| VARIES 5 STAINLESS STEEL BAND
varies | hp P’T—Iﬁ
! ! )
8" MIN. SDR-35 GLUE JOINT PVC PIPE
v 8" MIN. STONE BASE
2X 2" CONCRETE #57 OR EQUIVALENT

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005

PUBLIC FACILITIES & PROGRAMS MAINLINE OR LATERAL Revisions | BC  #
30 WEST BACK STREET, NUMBER 4 OUTSIDE DROP MANHOLE SS_O3

FINCASTLE, VA 24090

Ph 540-473-8316 (FOR USE WITH PVC PIPE)

Fx: 540-473-8360






BUTYL MASTIC JOINT SEALER
DOUBLE ROW (NO MORTAR)

NOTES:

1. ALL MANHOLE FRAMES AND COVERS SHALL

BE EAST JORDAN IRON WORKS, INC. WATERTIGHT
MANHOLE FRAME MODEL #1045Z, WATERTIGHT

COVER MODEL #1040AGS AND BOLT-DOWN MANHOLE
COVER MODEL #1040ACLGS.

BOLT-DOWN MODEL TO BE USED IN AREAS SUBJECTED
TO FLOODING OR AS DIRECTED BY BOTETOURT COUNTY.

2. STEPS TO BE VERTICALLY ALIGNED.
3. THE FRAME AND COVER SHALL BE PROPERLY

ALIGNED WITH THE 2 FOOT OPENING OF THE
MANHOLE STRUCTURE AND BOLTED IN PLACE.

4. PRECAST MANHOLES SHALL BE FROM MANUFACTURER

WITH A VDOT APPROVED QUALITY ASSURANCE PROGRAM.

8 2.0

BETWEEN F&C AND M.H. TOP \IJ !

/IEO'JIQ>\

’

L— STAINLESS STEEL
BAND

FLEXIBLE BOOT

SECTION A-A

——3/4" THREADED RODS

i~ GRADE RING IF NECESSARY
8" WALL W/OUT PRE-DRILLED HOLES
12" MAX ADJUSTMENT

7' MIN. [+ 2'--0" CONE
ECCENTRIC RISER REQUIRED
_ BUTYL MASTIC JOINT SEALER
12'MIN.  [3 DOUBLE ROW (NO MORTAR)
f P | cuTout
‘I='\\¥ THREADED END CAP
_ ) WITH PLUG
] ——— 1" STAINLESS STEEL BAND
2.0'0R . — - @ 24" 0.C. W/ 5/8" S.S.
GREATER FA— | spras  ANCHORBOLTS
E@; .{] GLUE JOINT
flr kot SDR 35
8" MIN. STONE BASE __—""
#57 OR EQUIVALENT FLEXIBLE BOOT AND

STAINLESS STEEL BAND

NOTE : 6' DIAMETER MANHOLE REQUIRED

FOR TWO INSIDE DROP CONNECTIONS
(MAIN LINE OR LATERAL)

BOTETOURT COUNTY

DATE:

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

(FOR USE WITH PVC PIPE)

CONSTRUCTION STANDARDS | varch 2005
REVISIONS BC #
MAINLINE OR LATERAL
INSIDE DROP MANHOLE S9S—04






(4) 1" DIAHOLES
ON 32 3/4" DIA
BOLT CIRCLE.

‘ 26 1/4" DIA

p N

J |~——— 24" DIA
I— 28 7/16" DIA —I

Y MACHINED SURFACE

27 1/2" DIA - 117

7ll

36" DIA
EAST JORDAN IRON WORKS FRAME SECTION
NOTE:
3/4” THREADED ROD
STAINLESS STEEL OR APPROVED WATER SEALANT
STEEL WITH APPROVED REQUIRED AT ALL JOINTS.
COATING. (3 TYP.)
SECURE NUT
BUTYL MASTIC [
12" MAX
PRECAST CONCRETE ~_ ADJUSTMENT
~ NUT (TYP.)
ADJUSTMENT RING TOP OF
CONE MIN. 4"
SECTION
ROD TO BE J CONE
FIRMLY SECURED — SECTION
BY EPOXY

3/4" THREADED ROD
STAINLESS STEEL OR
STEEL WITH APPROVED
COATING. (3 TYP.)

FORM AND FILL WITH
NON-SHRINK GROUT
(VIBRATE IN PLACE)

ADJUSTMENT
NUT (TYP.)

FLEXIBLE FORMS

NN

8" TYP.

INSTALLATION DETAIL
FOR ALL FRAMES AND COVERS

APPLY CONCRETE BONDING /
AGENT TO BOTTOM OF FRAME

A
4

TR

CONE
SECTION

CONE
SECTION

WATERTIGHT MANHOLE FRAME MODEL #1045Z

BY EAST JORDAN IRON WORKS, INC.
INSTALLATION DETAIL

FOR SLOPE ADJUSTMENT

DATE:
MARCH 2005

REVISIONS

CONSTRUCTION STANDARDS

WATERTIGHT
MANHOLE FRAME

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

BC #
SS—05
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TOP VIEW STANDARD &
BOLT DOWN COVER

-11/2"

26" DIA
1/4" DIA
NEOPRENE GASKET

i
—

e

|

|<7 22 7/8" DIA
21/2"
25" DIA
O.D. OF GASKET
GROOVE

SECTION
13/8"
— .180 +.000

313/16"
-.005 \ I e’
|
7 W
5/8" DIAX 3"

LG. SS
.240 +.000
-.005

GASKETGROOVE &
PICKBAR DETAIL

15/8"

STANDARD MANHOLE COVER MODEL #1040AGS
BY EAST JORDAN IRON WORKS, INC OR EQUIVALENT.

STANDARD MANHOLE COVER

2" LETTERS
(RECESSED

(2) CORED
PICKBARS

0

EAST JORDAN IRON WORKS

1040ACLGS
a1y

MO/DA/YR X

001043XX
ASTM A48 CL35B

1

STOP LUGS
FOR CAM

BOTTOM VIEW
OF COVER

v MACHINED SURFACE

26" DIA
1/4" DIA
/ NEOPRENE GASKET

11/2"

I__ 22 7/8" DIA —l 2 1/2"
25" DIA
0.D. OF GASKET GROOVE
SECTION
1/4" DIA
NEOPRENE GASKET
—1 313/16"
13/8"
r 9/16"
A
<N\
.180 +.000
-005 5/8" DIA X
240 +.000 3"LG. 8S
-.005
GASKET GROOVE &

PICKBAR DETAIL

1. BOLT-DOWN MANHOLE COVER MODEL #1040ACLGS
BY EAST JORDAN IRON WORKS, INC OR EQUIVALENT.
2. BOLT-DOWN MANHOLE COVERS TO BE USED IN
AREAS SUBJECT TO FLOODING, SUCH AS ALONG
STREAM OR CREEK BANKS, OR AS DIRECTED BY
BOTETOURT COUNTY.

BOLT-DOWN MANHOLE COVER

DATE:

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

MARCH 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

WATERTIGHT
MANHOLE COVER

REVISIONS

BC #
SS—06






NOTE:
LID SHALL BE SECURELY FASTENED
TO PIPE BY STAINLESS STEEL
SCREWS AND CLIPS

26"

FORD ROUND PIT RING & LID
CATALOG # 10

\BUTYL MASTIC JOINT SEALER

20"

24" PVC ULTRA-RIB

NOTE:
LIDS WITH HOLES
SHALL BE UNACCEPTABLE.

(GRIND THE WORD "WATER"
FROM LID IF PRESENT)

MAXIMUM &' DEPTH

|<_ SANITARY SEWER LATERAL

1 2" 3000 PSI CONCRETE

SPIRAL-LITE
(SDR NOT ACCEPTABLE)
|an NS -, 24- 7 Y -k l
- N al 4
o il
WATERSTOP S N[
ELEVATION
—»A
SLOPE
11

2/3DIA. [

PIPE W/WATER PROOF SEALANT
(MUST BE BONDABLE W/CONCRETE)

REMOVE TOP OF PIPE AFTER
INVERT SHAPING IS COMPLETE
(18" MIN. OPENING )

3000 PSI CONCRETE

SAW-CUT "DOGHOUSE"
TO FIT OVER PIPE W/WATER
PROOF SEALANT

SECT. A—A

NOTES:

1. NOT ACCEPTABLE FOR USE IN TRAFFIC
AREAS OR AREAS SUBJECT TO FLOODING.

2. VACUUM OR EXFILTRATION TESTING SHALL
BE USED. VACUUM TESTING SHALL MEET THE
SAME STANDARD FOR CONCRETE MANHOLES.
EXFILTRATION TESTING SHALL HAVE NO
LEAKAGE WITHIN 1 HOUR.

3. "AquaBlok" WASTEWATER ACCESS CHAMBERS
MAY BE SUBSTITUTED. TRAFFIC BEARING BOXES
WILL BE REQUIRED IF INSTALLED IN TRAFFIC
AREAS. TESTING OF "AquaBlok" SHALL BE BY
APPLICABLE PLUMBING CODE FOR SEWER LATERALS.

Ly
x 6" MIN. STONE BASE

#57 OR EQUIVALENT.

4.2'DIA. CONCRETE WELL CASING
3000 PSI MAY BE SUBSTITUTED
FOR ULTRA-RIB PIPE. ANY VERT.
JOINTS IN THE CASING PIPE MUST
BE BY BELL & SPIGOT
CONNECTION WITH MASTIC.

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

APPROVAL REQUIRED)

CONSTRUCTION STANDARDS | 12 0s
REVISIONS BC #
COMMERCIAL SAMPLING
STRUCTURE (COUNTY SS—07






GENERAL NOTES:

. TRAFFIC BEARING BOX REQUIRED IN TRAFFIC AREAS.

. ALL PIPE AND FITTINGS SHALL BE OF SIMILAR MATERIAL.

. ALL PIPE SHALL BE OF SAME SIZE.

. NO BENDS ARE ALLOWED IN THE LATERAL FROM THE MAIN TO THE CLEANOUT

STACK WYE. (EXCEPT AS NOTED)

5. ALL MAIN LINE TAPS ON ACTIVE MAINS WILL BE PERFORMED BY CONTRACTOR
AND INSPECTED BY BOTETOURT COUNTY.

6. PIPING BEHIND CLEANOUT TO BE INSTALLED PER BOCA CODE.

7. MINIMUM LATERAL SIZE:
4" FOR RESIDENTIAL SERVICE
6" FOR NON-RESIDENTIAL SERVICE

8. MINIMUM COVER FOR ALL SEWER LATERALS SHALL BE THREE(3') FEET.

9

. PROPERTY OWNER RESPONSIBLE FOR INSTALLING CLEANOUT ON PROPERTY
LINE WHEN MAINTENANCE OCCURS.

AWN =

RIGHT OF WAY
— SOLID PRIVATE PROPERTY RIGHT OF WAY  NE
GLUE CAP 6" HOUSE CLEANOUT FRAME & COVER
ROUGH CAPITOL FOUNDRY NPN-CW-18
/" GRADE FINISHED GRADEﬂ\ (NON-TRAFFIC) OR VB-9*S (TRAFFIC)

CLEAN-OUT TO EXTEND ABOVE GROUND
PUE. o oAS Al BODYJ'IE&\A MIN. OF 3 FEET DURING INSTALLATION
CLEAN-OUT & CAP OF MAIN LINE. PLUMBER SHALL CUT
STACK TO FINISH GRADE & REPLACE C.O.
& PLUG WHEN BUILDING SEWER IS
CONNECTED TO LATERAL.
+— 45°0R 22 1/2° BELL & SPIGOT
BEND (IF NEEDED)

45°WYE & REQUIRED BEND
SANITARY TEE NOT ACCEPTABLE

45°MAX.

CLEAN-OUT STACK —=
@" MINIMUM)

SCHEDULE
40/SDR 35

HORIZONTAL SECTION SHALL
EXTEND A MINIMUM OF &' OR
AS DIRECTED BY THE COUPLING
COUNTY.

1/ " l
MINIMUM GRADE

4" MINIMUM
GRAVEL BEDDING

TEE, WYE, TEE/WYE OR
COMBINATION OF WYE &
45° BEND FITTINGS SHALL
BE SIZED AS REQUIRED.

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005
PUBLIC FACILITIES & PROGRAMS S ANIT ARY SEWER

Ph: 540-473-8316
Fx: 540-473-8360

REVISIONS B C #
LATERAL $S—08






GENERAL NOTES:

1. TRAFFIC BEARING BOX REQUIRED IN TRAFFIC AREA.
2. ALL PIPE AND FITTINGS SHALL BE OF SIMILAR MATERIAL.

3. ALL PIPE SHALL BE OF SAME SIZE.
4. NO BENDS ARE ALLOWED IN THE LATERAL FROM THE MAIN TO THE CLEAN-OUT STACK WYE

(EXCEPT AS NOTED.)
5. ALL MAIN LINE TAPS ON ACTIVE MAINS WILL BE PERFORMED BY CONTRACTOR AND INSPECTED BY THE COUNTY.

6. PIPING BEHIND CLEANOUT TO BE INSTALLED PER BOCA CODE.
7. MINIMUM LATERAL SIZE:
4" FOR RESIDENTIAL SERVICE
6" FOR NON-RESIDENTIAL SERVICE
8.858PE§TY OWNER RESPONSIBLE FOR INSTALLING CLEANOUT ON PROPERTY LINE WHEN MAINTENANCE
URS.

u
=
o
PRIVATE PROPERTY — = Rl Y L INE
SOLID 6" HOUSE CLEANOUT FRAME & COVER
/ST RS N SS herc
GRADE AN (NON- ) oS )
Y~ __—=
-~ CLEAN-OUT TO EXTEND ABOVE GROUND
PLASTIC BODY. = A MIN. OF 3 FEET DURING INSTALLATION
CLEAN-OUT & CAP OF MAIN LINE. PLUMBER SHALL CUT

STACK TO FINISH GRADE & REPLACE C.O.
CAP & PLUG WHEN BUILDING SEWER IS
|| CONNECTED TO LATERAL.

45°0R 22 1/2° BELL & SPIGOT
/~____ BEND (IF NEEDED)
COUPLING 45°WYE & REQUIRED BEND

(SANITARY TEE NOT ACCEPTABLE)

SCHEDULE
40/SDR 35

— [ Ly
P l 2' MIN.
T/4" PER 10"
MINIMUM GRADE \—4" MINIMUM
HORIZONTAL SECTION SHALL EXTEND GRAVEL BEDDING

A MINIMUM OF 5' OR AS DIRECTED
BY THE COUNTY. 11 1/4°B(I)EIT\I%2 1/2°

TEE, WYE, TEE/WYE OR
COMBINATION OF WYE &
45 BEND FITTINGS SHALL
BE SIZED AS REQUIRED.

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | wsrch 2005

PUBLIC FACILITIES & PROGRAMS SANITARY SEWER LATERAL Revisions | BC  #
30 WEST BACK STREET, NUMBER 4
Fx: 540-473-8360






GENERAL NOTES:

—_

. THIS CONFIGURATION MAY ONLY BE USED IN SPECIAL CASES WHEN SPECIFICALLY
DESIGNED BY THE PROJECT ENGINEER AND INDICATED ON SITE PLANS.

. ALL PIPE AND FITTINGS SHALL BE OF SAME MATERIAL.

. ALL PIPE SHALL BE OF SAME SIZE.

. NO BENDS ARE ALLOWED IN THE LATERAL FROM THE MAIN TO THE CLEAN OUT
STACK WYE (EXCEPT AS NOTED)

. ALL MAIN LINE TAPS ON ACTIVE MAINS SHALL BE PERFORMED BY CONTRACTOR
AND INSPECTED BY BOTETOURT COUNTY.

. PIPING BEHIND CLEANOUT TO BE INSTALLED PER BOCA CODE.

. MINIMUM LATERAL SIZE:
4" FOR RESIDENTIAL SERVICE
6" FOR NON-RESIDENTIAL SERVICE

. MINIMUM COVER FOR ALL SEWER LATERALS SHALL BE THREE (3') FEET.

. PROPERTY OWNER RESPONSIBLE FOR INSTALLING CLEANOUT ON PROPERTY LINE
WHEN MAINTENANCE OCCURS.

~No o O

©

MARKER POST TO BE TRATED TIMBER
OR METAL AND PAINTED GREEN AND
SHALL EXTEND FROM INVERT TO

— 18" ABOVE GRADE
=
o
PRIVATE PROPERTY BQEX é?EFMVI\E/ﬁ\T/ LINE
6" HOUSE CLEANOUT FRAME & COVER
CAPITOL FOUNDRY NPN-CW-18
FINISHED GRADE—, (NON-TRAFFIC) OR VB-9*S (TRAFFIC)
| CLEAN-OUT TO EXTEND ABOVE GROUND
R AN GERY—AL— T A MIN. OF 3 FEET DURING INSTALLATION
CAP OF MAIN LINE. PLUMBER SHALL CUT
STACK TO FINISH GRAND & REPLACE C.O.
3 MINJ5' MAX & PLUG WHEN BUILDING SEWER IS
: : CONNECTED TO LATERAL.
CLEAN-OUT STACK =] | .~— 45° OR 22 1/2° BELL & SPIGOT
(4 MlgBMRUs"\Q BEND (iF NEEDED)
SCHEDULE 40 45° WYE & REQUIRED BEND
— TEE/WYE NOT ﬁ%?ﬁi;ABLE TEE, WYE, TEEWYE OR

COMBINATION OF WYE &
45°BEND FITTINGS SHALL

MINIMUM 5' STUB BE SIZED AS REQUIRED.

OR AS DIRECTED T4 PER T

Y THE COUNTY M T-0"—=
W) LEAK FROOF BAP INIMUM GRADE
TO BE SUPPORTED

4" MINIMUM

MAIN LINE
GRAVEL BEDDING

FOR TESTING. COUPLING

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | et 2005

Ph: 540-473-8316
Fx: 540-473-8360

PUBLIC FACILITIES & PROGRAMS SANITARY SEWER LATERAL Revisions | BC  #
FNCASTLE, VA Zi0 FOR SPECIAL CASES SS—10






AWN =

@ ~NO O,

MAIN LINE

GENERAL NOTES:

RIGHT OF WAY

OR EDGE OF PUBLIC ———m=

SEWER EASEMENT

CLEAN-OUT STACK

. TRAFFIC BEARING BOX REQUIRED IN TRAFFIC AREAS.

. ALL PIPE AND FITTINGS SHALL BE OF SIMILAR MATERIAL.

. ALL PIPE SHALL BE OF SIZE SHOWN.

. NO BENDS ARE ALLOWED IN THE LATERAL FROM THE MAIN TO THE CLEAN-OUT STACK WYE.
(EXCEPT AS NOTED.)

. ALL MAIN LINE TAPS ON ACTIVE MAINS WILL BE PERFORMED BY CONTRACTOR AND INSPECTED BY THE COUNTY.

. PIPING BEHIND CLEANOUT TO BE INSTALLED PER BOCA CODE.

. MINIMUM COVER FOR ALL SEWER LATERALS SHALL BE THREE (3') FEET.

. PROPERTY OWNER RESPONSIBLE FOR INSTALLING CLEANOUT ON PROPERTY LINE WHEN MAINTENANCE
OCCURS.

A(TEND TO 18"

ABOVE GRADE w/
LEAK PROOF CAP

\45° VERT. BEND

PRIVATE PROPERTY

(4" MINIMUM)
4" SEWER —=— PUE
6"x4" WYE 6" x4 LATERALS
REDUCER
45° VERT. BEND
FE—— /
L L kg
| IRN ' | T hl j_
1 |<a— 4" MAX—] SCHEDULE 40 PIPE
\ 6" SEWER COUPLING
8"x6" TEE-WYE EXTEND TO 18"
CLEAN-OUT STACK ABOVE GRADE w/
6" MINIMUM LEAK PROOF CAP
TEE, WYE, TEE/WYE OR
= COMBINATION OF WYE &
o) 45 BEND FITTINGS SHALL
o BE SIZED AS REQUIRED.

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

CONSTRUCTION STANDARDS | 12 0s

s REVISIONS BC #
COMBINED 6” BY
TWO 4” SANITARY SS—11
SEWER LATERALS






GENERAL NOTES:

. ALL PIPE SHALL BE OF SAME SIZE.

. NO BENDS ARE ALLOWED IN THE LATERAL FROM
(EXCEPT AS NOTED.)

A ON -

AND INSPECTED BY BOTETOURT COUNTY.

4" DIAMETER FOR PRIVATE FORCE MAINS.

© 00 ~N O (83}

MAINTENANCE OCCURS.

PRIVATE PROPERTY

. TRAFFIC BEARING BOX REQUIRED IN TRAFFIC AREAS.
. ALL PIPE AND FITTINGS SHALL BE OF SIMILAR MATERIAL

THE MAIN TO THE CLEAN-OUT STACK WYE

. ALL MAIN LINE TAPS ON ACTIVE MAINS WILL BE PERFORMED BY THE CONTRACTOR

. MINIMUM COVER FOR ALL SEWER LATERAL SHALL BE THREE (3') FEET.
. GRAVITY SECTION AND CLEANOUT SHALL BE 6" DIAMETER FOR PUBLIC FORCE MAINS AND

. PUBLIC FORCE MAINS SHALL CONNECT TO SEWER MANHOLES.
. PROPERTY OWNER RESPONSIBLE FOR INSTALLING CLEANOUT ON PROPERTY LINE WHEN

RIGHT OF WAY

FINISHED GRADE ~

OR EASEMENT LINE

6" HOUSE CLEANOUT FRAME & COVER
/ CAPITOL FOUNDRY NPN

W-18
(NON-TRAFFIC) OR VB-9*S (TRAFFIC)

PLASTIC BODY

4

4" CLEANOUT STACK ———=

PRIVATE FORCE MAIN

—_—

-0" MIN. TE

CLEAN-OUT & CAP 1

1

5——— CLEAN-OUT TO EXTEND ABOVE GROUND
A MIN. OF 3 FEET DURING INSTALLATION
OF MAIN LINE. PLUMBER SHALL CUT
STACK TO FIN. GRADE & REPLACE C.O.
& PLUG WHEN PRIVATE FORCE MAIN IS
CONNECTED TO LATERAL.

TEE, WYE, TEE/WYE OR
COMBINATION OF WYE &

45 BEND FITTINGS SHALL

BE SIZED AS PIPES REQUIRE.

LONG SWEEP 90° BEND

1/ " PER1 Ou

MIN, GRADE—= MAIN LINE OR MANHOLE

TEE, WYE, TEE/WYE OR
COMBINATION OF WYE &
45° BEND FITTINGS SHALL
BE SIZED AS REQUIRED.

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

PRIVATE FORCE MAIN
TO GRAVITY LATERAL

REVISIONS

CONNECTION

BC #
SS—12






24"x24" CONCRETE PAD ‘\

CAST OR DUCTILE IRON PIPE BLIND FLANGE
(THREADED FITTINGS, NO NUTS)

PLACE GASKET BETWEEN FLANGE AND PIPE
CAP MUST INDICATE SEWER

PVC PIPE W/CLEANOUT AND
OTHER FITTINGS (DO NOT
CEMENT CLOSED)

A TSP
/ / A 4 e
/ PR 4 Il g

<1 RS S °Oo 0000

:]444 \lq" ?DL.DDDDO 009 o0 0°9

ey BB T

Qg S R LI 3N
18"

INSULATION
ISOFOAM OR APPROVED EQUAL

Y BRANCH

COMPACTED GRAVEL NO. 57

AY

<ﬁL DIRECTION OF FLOW

A

\ TRACER WIRE

PVC PIPE TO BE OF AWWA C-909, SDR-21, CLASS 100 SPECIFICATION

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

CONSTRUCTION STANDARDS | v sos

Revsions | BC #
PVC FORCE MAIN
CLEANOUT SS—13






NOTES:

1. AMINIMUM CLEARANCE OF 4 INCHES IS REQUIRED
BETWEEN CLEANOUT CAP AND TOP OF COVER.

2. CAPITOL FOUNDRY FRAME AND COVER ITEM # VB-9*S

___ 1/4"RAISED
{~————10 1/2" Dia. -—
Y
I: 12!!
L‘ ————103/4" -
2" ‘
r 8"
1/2 L Z Z =1
T| e 914" o] |
(- 16" -

™ |[BOTETOURT COUNTY | _CONSTRUCTION STANDARDS | won s00s
A | PUBLIC FACILITIES & PROGRAMS TRAFFIC BEARING Revisions | BC  #

2 30 WEST BACK STREET, NUMBER 4

Fx: 540-473-8360






NOTES:

1. When water line is located below a sewer line, the sewer line to be encased along its length where it is within 10’
of water line.

2. Sewer lines crossing streams must be concrete encased.

BELL DIAM.
6" 6"
) 2 . > - ‘
CONCRETE T e 4 ©
3000 P.S.I. N S :
@ 28 DAYS : 1
\ | L
N HERE
READY MIX - :
CONCRETE | : =
4 =
: I w
.o o
a- . .4 "
J—
- ©
. < .
A -

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 2005
PUBLIC FACILITIES & PROGRAMS CONCRETE ENCASED REVISIONS

30 WEST BACK STREET, NUMBER 4

FINCASTLE, VA 24090 S EWE R P IP E
Ph: 540-473-8316
Fx: 540-473-8360

BC #
SS—15






A

12" | PIPE DIA.

TYPE "A" PIPE

o.
<
- [l
At
[

E
<J 12" BEYOND EN DS OF COUPLING

Lt
L G
5 .

BACKFILL
MATERIAL

BEDDING
MATERIAL

XTEND

LR ‘s
—|II—III—III—III—III—II
[ It L A e

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

& | 30 WEST BACK STREET, NUMBER 4
g | FINCASTLE, VA 24090

Ph: 540-473-8316
Fx: 540-473-8360

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

JOINING DISSIMILAR PIPE
(SPECIAL CONDITIONS
APPROVED BY COUNTY)

REVISIONS

BC #
SS—16






STORM SEWER
OR OTHER PIPES

N

L/2 L = LENGTH OF PIPE SECTION

r 6" [PROPOSED

| ~——

PIER N

1

L 8" MIN

NOTE:

e
— 16" |—

MIN (TYP)

PIER AT NEAREST
JOINT ON EACH SIDE

SANITARY SEWER OR WATER
COMPACTED GRAVEL NO 57

STORM SEWER

ol

6"
b —

b

8"MIN —

—— 2"MIN ——

L SANITARY SEWER OR WATER

1. PIER REQUIRED WHEN STORM DRAIN OR OTHER PIPES
CROSS OVER THE OTHER UTILITY WITH A VERTICAL
CLEARANCE OF LESS THAN 18".

2. PIER TO BE BUILT ON UNDISTURBED EARTH.

3. CONCRETE TO BE READY MIX, CLASS A3.

Ph: 540-473-8316
Fx: 540-473-8360

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

CONSTRUCTION STANDARDS | 12 0s

REVISIONS BC #
CONCRETE PIER SS—17






FINISHED GRADE

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

ANCHOR BLOCK

9!! | 1'_0" | -— 3||
NO.4 REBAR
. NO.4 REBAR
P
z : g COLLAR OR
S ' 1 GRIP RINGS
- FOR PVC
PIPE
VARIABLE SIZE ~
SAN. SEWER PIPE —=
x 77 4
UNDISTURBED SOIL o
/
2|_6l| 1/_0”
READY MIX CONCRETE
3000 PSI IN 28 DAYS
GRADES 20% TO 35% -- 36 FT ON CENTER
* GRADES 35% TO 50% -- 24 FT ON CENTER
* GRADES 50% TO 60% - 16 FT ON CENTER
* WITH WRITTEN APPROVAL OF ENGINEERING/UTILITY DEPARTMENT
DATE:
BOTETOURT COUNTY |_CONSTRUCTION STANDARDS | warcH 2005
PUBLIC FACILITIES & PROGRAMS Revisions | BC #

SS—18






CASING AS PER PLANS ‘\

CASING SPACERS SHOULD BE SPACED A MAXIMUM
OF 1' FROM EACH SIDE OF THE PIPE JOINT.

L CARRIER PIPE

~

END SEAL W/ 1" S.S. BAND

CASING SPACERS SHOULD BE SPACED A MAXIMUM OF 12' BETWEEN
CASING SPACERS OR AS RECOMMMENDED BY MANUFACTURER.
MAXIMUM TOTAL FREE PLAY BETWEEN OUTSIDE OF SPACERS

AND INSIDE OF CASING PIPE SHALL BE 1 INCH.

ENCASEMENT PIP
CARRIER PIPE

2277

NOTE: A 1" DRAIN WILL BE REQUIRED ON THE LOWER END OF THE CASING
IF THE CASING ENDS ARE SEALED WITH MORTAR AND BRICK.

E

CASING SPACER (SPIDER)
POLYETHYLENE RUNNER

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

ROAD CROSSING DETAIL
PIPE SUPPORT
IN CASING PIPE

REVISIONS

BC #
SS—19






FRAME & COVER
(LLLEXDs/ )

2" MODEL 2002 FLYGT OR MODEL 50 7

.,4/ CONC. MANHOLE WALL

FLOMATIC BALL CHECK VALVE

& .
O |

T /NON-SHRINK GROUT
-4 .-.

\_ B ~—— BRASS SCREEN

2" BRASS PIPE—

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uscit 2005

PUBLIC FACILITIES & PROGRAMS TYPE 1 REVISIONS BC #

FINCASTLE, VA 24090 MANHOLE VENT SS-20
e OUT OF RIGHT-OF-WAY






FORD C-32 METER BOX TOP

FRAME & COVER
— METER BOX TO BE
s AT FINISH GRADE

I T
Sl=l= IS
2" MODEL 2002 FLYGT ) ﬁ :

OR MODEL 50 FLOMATIC
BALL CHECK VALVE

18"x36"STANDARD
METER BOX

P

B3 2" BRASS PIPE
BRASS SCREEN W/ S.S. CLAMP

NO. 57 COMPACTED
GRAVEL BEDDING

NON-SHRINK GROUT — K

Ab a4

o CONC. MANHOLE

.

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005
REVISIONS BC #

PUBLIC FACILITIES & PROGRAMS TYPE 2

30 WEST BACK STREET, NUMBER 4 MANH O LE VE NT S S _ 2 1

FINCASTLE, VA 24090
Ph: 540-473-8316
Fx: 540-473-8360






DFW

30x36 METER BOX

W/FORD COVER

FINISHED GRADE

v v -

AUTOMATIC AIR/VACUUM
RELEASE VALVE
VALMATIC OR EQUAL ———

12" MIN.

PROVIDE |
SCREEN

1/2" GALVANIZED
STEEL OR
COPPER PIPING.

1" FORD "
CORP. STOP \ 12" MIN.
I6" MIN
SEWER FORCE MAIN 6" MINIMUM BEDDING
NO. 8 STONE
DUCTILE IRON MECHANICAL JOINT
TAPPED TEE w/2" IP THREAD
CONNECT w/MEGALUG ON PVC FM
BOTETOURT COUNTY | CONSTRUCTION STANDARDS | wssorrGo0s

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

AUTOMATIC AIR/VACUUM

RELEASE ASSEMBLY

FOR USE ON FORCE MAIN

REVISIONS

BC #
SS—22






EXISTING MANHOLE TO REMAIN

PROVIDE A MASONRY BULKHEAD
AT THE DISCONNECTED PIPE
PRIOR TO PLACING CONCRETE.

\

EXISTING PIPE

TWO INCHES BEYOND MANHOLE TO
PIPE CONNECTION ALL AROUND.

TO MANHOLE
CONNECTION TO

PIPE STUB
- 20" / DISCONNECTED PIPE
MINIMUM

MECHANICAL
/_ PLUG

CONCRETE TO EXTEND A MINIMUM OF

REMAIN \

(REMOVE A MINIMUM

OF TWO FEET OF

"7 |EXISTING PIPE)

20"

300
PIPE TO PIPE TO BE
REMAIN ABANDONED
—>

R
CONCRETE Yy vE
0'PSIIN 28 DAYS MINIMUM

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

SANITARY SEWER PIPE
ABANDONMENT AT A
MANHOLE

REVISIONS

BC #
SS—23






REMOVE MANHOLE FRAME AND COVER
AND RETURN TO THE BOTETOURT COUNTY

l\/\\k\»/ 4/ /K§75\/ /N,
NS .
\\\//\\\7\\\/;\\\ \\</ N \\<//\\\///\\\/
ISP LLSNNY : S
ogogogogogog
OO, 00O OO0
O OO O OO~ 0
OO0, 0O OO0
O OO0 OO0
REMOVE MANHOLE TO A gogogogogogogogo 21A STONE OR
MINIMUM OF ONE FOOT OROLORON0R0A0L0 SELECT FILL
OOOOOOOOOOOOOOOOO
BELOW FINISH GRADE. 0909080%0%09%080%0
(REMOVE ALL GRADE 0005000000050 00 g0
RINGS.) 050505050595945504
OOOOOOOOOOO OOOOC
OO OO0 OO0
050305050505050594
OOOOOOOOOOOOOOOOOC
OOOOOOOOOOOOOOOOOC
OOOOOOOOOOOOOOOOOC
OO0 OO0 O__O_0O_-0O
0R0R0R0R0 070207 a FILL MANHOLE SOLID WITH
0505050505059594594 ///__
09050803090908080d READY MIX CONCRETE.
t B T RS P> 3000 PSI IN 28 DAYS
UL A SO
18" MINIMUM R R IR RN
[T T _4__- _-._1.'_‘. :-. ‘?‘ -‘
[ PR o
S LT S E
R R RS T
R DR DRI RIS R DN

FOR PIPES 18" AND LARGER PROVIDE

A MASONRY BULKHEAD IN LIEU OF

MECHANICAL PLUGS.

FOR PIPES 16" IN DIAMETER AND
SMALLER SET MECHANICAL PLUGS
INTO ALL PIPES ENTERING MANHOLES

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

SANITARY SEWER

MANHOLE ABANDONMENT

REVISIONS

BC #
SS—24






TABLE [I-1

FINE AGGREGATE

Amounts Finer Than Each Laboratory Sieve (Square Openings *), Percentage by Weight

Grading 3/8 No. 4 No. 8 No. 16 No. 30 No. 50 No. 100
A Min. 100 97+4/-3 90+/-10 67+/-18 42+/-17 17+/- Max. 10
B Min. 100 97+/-3 Max. 10
C Min. 100 97+/- Max. 25
* Ininches, except where otherwise indicated. Numbered sieves are those of the U.S. Standard
Sieve Series
DATE:
BOTETOURT COUNTY | _CONSTRUCTION STANDARDS | wsch 2005
REVISIONS
PUBLIC FACILITIES & PROGRAMS
FNCASTLE, VA Zi0 FINE AGGREGATE SS—25
Ph: 540-473-8316
Fx: 540-473-8360






EQUIVALENT PSI

HEIGHT OF GROUND
WATER ABOVE PIPE
INV. (Ft.)

0.43

0.87

1.30

1.73

217

2.60

3.03

3.47

3.90

OO|N|O|O|B[WIN|—

4.34

4.77

4.98

For anything above 11.5 VF, allow maximum 5.0 PSI.

NOTES:

1. Table based on 1.0 v.f. of water = 0.4335 PSI.

2. The appropriate PSI allowance for average vertical foot of ground
water shall be added to the base starting pressure of 4.0 PSI, but
in no CASE shall the resulting pressure be more than 9.0 PSI.

3. Interpolate for fractions of a foot of water.

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

AIR TESTING
BACK PRESSURE
EQUIVALENCY TABLE

REVISIONS

BC #
SS—26
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BC #
SS—27

DATE:
MARCH 2005
REVISIONS

0.0015

SPECIFIED TIME

FOR A 1.0 PSIG
PRESSURE DROP

CONSTRUCTION STANDARDS
MINIMUM

MINIMUM SPECIFIED TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP

FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q

PUBLIC FACILITIES & PROGRAMS
30 WEST BACK STREET, NUMBER 4

FINCASTLE, VA 24090

Ph: 540-473-8316
Fx: 540-473-8360

BOTETOURT COUNTY
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0.0015

MINIMUM SPECIFIED TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP

FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q

BC #
SS—28

DATE:
MARCH 2005

REVISIONS

CONSTRUCTION STANDARDS

SPECIFIED TIME

MINIMUM

FOR A 0.5 PSIG

PRESSURE DROP

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS
30 WEST BACK STREET, NUMBER 4

FINCASTLE, VA 24090

Ph: 540-473-8316
Fx: 540-473-8360






NOTES:

1. ALL MANHOLE FRAMES AND COVERS SHALL
BE EAST JORDAN IRON WORKS, INC. WATERTIGHT
MANHOLE FRAME MODEL #1045Z, WATERTIGHT
COVER MODEL #1040AGS AND BOLT-DOWN MANHOLE
COVER MODEL #1040ACLGS.
BOLT-DOWN MODEL TO BE USED IN AREAS SUBJECTED
TO FLOODING OR AS DIRECTED BY BOTETOURT COUNTY.
2. STEPS TO BE VERTICALLY ALIGNED.

3. THE FRAME AND COVER SHALL BE PROPERLY
ALIGNED WITH THE 2 FOOT OPENING OF THE
MANHOLE STRUCTURE AND BOLTED IN PLACE.

4. FLAT TOP MANHOLES MAY ONLY BE SUBSTITUTED
WITH THE PERMISSION OF THE UTILITY DIRECTOR.
WHEN USED, THE ECCENTRIC OPENING MUST LINE UP
WITH THE STEPS.

5. FLEXIBLE JOINT MANHOLE CONNECTION SHALL BE AS
MANUFACTURED BY PRES-SEAL GASKET CORPORATION
OR EQUAL.

6. PRECAST MANHOLES SHALL BE FROM MANUFACTURER
WITH A VDOT APPROVED QUALITY ASSURANCE PROGRAM.

- FLEXIBLE BOOT

H FLEXIBLE BOOT

SECTION A-A

3/4" THREADED RODS

GRADE RING IF NECESSARY

——1L STAINLESS STEEL BAND

i STAINLESS STEEL BAND

8" WALL W/OUT PRE-DRILLED HOLES

SERVICE CONNECTION

CONCENTRIC MANHOLE
WITH PRECAST INVERT

8" 2.00' 8"
FROVIDEDOUBLEROWOE - 1 TR
MORTAR) BETWEEN F&C AND e / — g * 1.00' MAX
TOP AND BETWEEN GRADE RINGS ] : :
I [4"MIN. VARIES
DOUBLE ROW OF = —n)
BUTYLMASTICJOINT ]
SEALER (NO MORTAR) = VARIES
4.00" 6' MIN.
ALLGRED VERTICGALLY =
\./_ — N\
= VARIES
Al I 30l|® A
SAFETY SLAB —_ N
-/ \- 12"
MINIMUM SLOPE
SERVICE CONNECTION & MIN
FOR 4'=1/4"PER1'& /] .
6"=1/8" PER 1'1E=-/SFI,-ERP§.1
>©A | BENCH ELEV.
STAINLESS STEEL
BAND
FLEXIBLE BOOT .
L 8" MIN.

8" MIN. STONE BASE
#57 OR EQUIVALENT

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | .ui'5o0s

FINCASTLE, VA 24090

Fx: 540-473-8360

PUBLIC FACILITIES & PROGRAMS DEEP MANHOLE
30 WEST BACK STREET, NUMBER 4 W / SAFETY SLAB
Ph: 540-473-8316 >15 > DEPTH

REVISIONS

BC #
SS—29






e o\
” _‘°A = b
STD. 4” DIA. g “a
MANHOLE \
4’
FORCE
MAIN
PIPE CAP °
p
Y-TEE — | e
T2 \ '
\\‘:4’ ‘ g
g
T — 1/2" DIA. S.S.
EXPANSION
2’ 0.C. MIN BOLT
{ / AS
N REQUIRED
GROUTED q\‘>
- INV.TROUGH | 7SS STRAP
oY)
MATCH TOPS OF PIPES + _“<
I}
H——
> SIEON
¥iiLi GROUT 2% \
L°. ,/’41 V;l;
e R s ¥9o DEG. BEND
RS RS
\ |BOTETOURT cOUNTY | CONSTRUCTION STANDARDS | % E0e
A | PUBLIC FACILITIES & PROGRAMS INSIDE FORCEMAIN REVISIONS BC #
S [cisrre vz CONNECTION TO MANHOLE SS—30
P 2404738360






TRANSITION BETWEEN PIPE
DIAMETERS WHEN DIFFERENT

SIZES OF PIPE ARE ENCOUNTERED.

0

SLOPE
TO DRAIN

a

. " A "
\°4°\q 2 do‘q \°
P , o', o'

2 \Qg
- -

SECTION B—B

METHOD OF TREATMENT IN MANHOLES

3\ |[BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uuzo0e
2\ [PUBLIC FACILITIES & PROGRAMS MANHOLE Revisions | BC  #

&34 | 30 WEST BACK STREET, NUMBER 4

Fx: 540-473-8360






58"

101°

MANHOLE SIZING TABLE

MAXIMUM A'S AT MANHOLE (DEGREES)

SEWER SIZE OF MANHOLE
PIPE
SIZE 48" 60" 72" 84" 96"
21" 68" 92' 107"
24” 58' 85' 101"
27" 47' 77° 95°
30” 35° 68’ 89" 103"
36" | Sge | 50° 75" 92" 103"
42" S | 6o 80" 94"
48" e | 67 84'
BOTETOURT COUNTY | CONSTRUCTION STANDARDS A

@\ [PUBLIC FACILITIES & PROGRAMS

2J% | 30 WEST BACK STREET, NUMBER 4
/

FINCASTLE, VA 24090

Ph: 540-473-8316
Fx: 540-473-8360

MANHOLE

SIZING TABLE

REVISIONS

BC #
SS—-32
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BC#

LIST OF WATER DETAIL DRAWINGS

TITLE

W-01
W-02
W-03
W-04
W-05
W-06
W-07
W-08
W-09
W-10
W-11
W-12
W-13
W-14
W-15
W-16
W-17

Single Residential Water Service

Single Residential Water Service with PRV

Double Residential Water Service

Double Residential Water Service with PRV

Standard Valve Box Installation

Valve Box Installation Trench Adapter

Permanent End of Line Blow-Off Assembly

Temporary End of Line Blow-Off Assembly (For Future Extension)
In-Line Blow-Off Assembly

Automatic Air/Vacuum Release Assembly

Automatic Air/Vacuum Release Assembly for Deep Water Lines
Fire Hydrant Assembly American Darling B-84-B

Thrust Block Construction

Thrust Restraint of Pipe Joints Design Lengths

Pipe Support in Casing Pipe

Leak Detection & Location Access Points for C909 PVCO Pipe
Commercial Water Service - < 2" Meter





NOTES:

1. FORD METER SETTERS MUST BE USED BY CONTRACTOR.
2. METERS MUST NOT BE INSTALLED IN BOTTOM OF ROADSIDE DITCH.
3. METERS WILL BE PROVIDED AND INSTALLED BY BOTETOURT COUNTY UTILITY DEPARTMENT FOR

ALL WATER SYSTEMS OWNED AND MAINTAINED BY BOTETOURT COUNTY.

4. METERS SHALL BE SENSUS SRIl WATER METERS.
5. SADDLES MUST BE USED WITH ALL PLASTIC & CLASS 50 DUCTILE IRON PIPE.
6. ALL POLYETHELYNE SERVICE LINES SHALL BE RATED FOR MINIMUM 200 PSI.

3/4" CORPORATION—
STOP WITH CTS
COMPRESSION
CONNECTION

VARIES

RIGHT-OF-WAY OR

PRIVATE

EASEMENT LINE

3/4" CORPORATION
STOP WITH CTS
COMPRESSION
CONNECTION

18"DIA.

SERVICE

WATER MAIN

3'-0" MIN

GRAVEL

STANDARD
METER BOX

COMPACTED

6" MIN

T POLYETHELYNE SER

3/4" POLYETHELYNE

LOCKABLE SHUTOFF
DUAL CHECK VALVE

)}—@—hlll

METER
12"-18" |

PROPERTY

FORD 70 SERIES COPPERSETTER &
18x24 DFW ROUND METER BOX WITH
FORD ELECTRONIC READ LID

SET ON FINAL GRADE OF SITE

VICE

12"-15" MIN

2!_0"
MAX

6' PIG TAIL TO BE
CAPED & MARKED
OR STAKED

3/4" POLYETHELYNE

-

5" MIN.

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

SINGLE RESIDENTIAL

WATER SERVICE

REVISIONS

BC #
W-01






NOTES:

1. FORD METER SETTERS MUST BE USED BY CONTRACTOR.

2. METERS MUST NOT BE INSTALLED IN BOTTOM OF ROADSIDE DITCH.
3. METERS WILL BE PROVIDED AND INSTALLED BY BOTETOURT COUNTY UTILITY DEPARTMENT FOR
ALL WATER SYSTEMS OWNED AND MAINTAINED BY BOTETOURT COUNTY.

4. METERS SHALL BE SENSUS SRIl WATER METERS.
5. SADDLES MUST BE USED WITH ALL PLASTIC & CLASS 50 DUCTILE IRON PIPE.
6. ALL POLYETHELYNE SERVICE LINES SHALL BE RATED FOR MINIMUM 200 PSI.

3'-0" MIN

3/4" CORPORATION—— >

STOP WITH CTS
COMPRESSION
CONNECTION

STANDARD
METER BOX

COMPACTED

GRAVEL

6" MIN

\ 12"-15" MIN

20x24 DFW ROUND METER BOX WITH

FORD ELECTRONIC READ LID
SET ON FINAL GRADE OF SITE

™)

ANN\AZNE

RIGHT-OF-WAY OR PRIVATE
EASEMENT LINE PROPERTY
VARIES
v
3/4" CORPORATION .
STOP WITH CTS 12"-18
COMPRESSION
z CONNECTION
Z O
E O
e
L 3/4" POLYETHELYNE
< SERVICE
= PRESSURE
REDUCING VALVE
PRESSURE RELIEF VALVE
v, FORD 70 SERIES TANDEM COPPERSETTER &

6' PIG TAIL TO BE
CAPED & MARKED

OR STAKED

3/4" POLYETHELYNE

PUBLIC FACILIT

30 WEST BACK STREE
FINCASTLE, VA 24090
Ph: 540-473-8316
Fx: 540-473-8360

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

IES & PROGRAMS

T, NUMBER 4

SINGLE RESIDENTIAL
WATER SERVICE
WITH PRV

REVISIONS

BC #
W-02






NOTES:

1. FORD METER SETTERS MUST BE USED BY CONTRACTOR.

2. METERS MUST NOT BE INSTALLED IN BOTTOM OF ROADSIDE DITCH.

3. METERS WILL BE PROVIDED AND INSTALLED BY BOTETOURT COUNTY UTILITY DEPARTMENT FOR
ALL WATER SYSTEMS OWNED AND MAINTAINED BY BOTETOURT COUNTY.

4. METERS SHALL BE SENSUS SRIl WATER METERS.

5. SADDLES MUST BE USED WITH ALL PLASTIC & CLASS 50 DUCTILE IRON PIPE.

6. ALL POLYETHELYNE SERVICE LINES SHALL BE RATED FOR MINIMUM 200 PSI.

RIGHT-OF-WAY OR PRIVATE
EASEMENT LINE PROPERTY
VARIES
20"DIA.
]
N
1" CORPORATION METER
STOP 1218
z U-BRANCH —_ PROPERTY
CORNER
5 :/\ g [o S
X | " POLYETHELYNE SERVICE
E O
<€
=
LOCKABLE SHUTOFF
DUAL CHECK VALVE
I~ FORD 70 SERIES COPPERSETTER &

20x24 DFW ROUND METER BOX WITH
FORD ELECTRONIC READ LID
SET ON FINAL GRADE OF SITE

— NN
é&),’\)B\é 3

|

12"-15" MIN 6' PIG TAIL TO BE
CAPPED & MARKED
TR ol
\ MAX
3-0"MIN
3/4" POLYETHELYNE
COMPACTED GRAVEL
-~ . B
300_ 450 6 MlN

1" POLYETHELYNE

Fx: 540-473-8360

SERVICE
1" CORPORATION
STOP
BOTETOURT COUNTY | _CONSTRUCTION STANDARDS | ot 5005
PUBLIC FACILITIES & PROGRAMS RESIDENTIAL / Revisions | BC #
FNCASTLE, VA Zi0 SMALL COMMERCIAL W—03
Ph: 540-473-8316

DOUBLE WATER SERVICE






NOTES:

STOP WITH CTS
COMPRESSION
CONNECTION

1. FORD METER SETTERS MUST BE USED BY CONTRACTOR.

2. METERS MUST NOT BE INSTALLED IN BOTTOM OF ROADSIDE DITCH.

3. METERS WILL BE PROVIDED AND INSTALLED BY BOTETOURT COUNTY UTILITY DEPARTMENT FOR
ALL WATER SYSTEMS OWNED AND MAINTAINED BY BOTETOURT COUNTY.

4. METERS SHALL BE SENSUS SRIl WATER METERS.

5. SADDLES MUST BE USED WITH ALL PLASTIC & CLASS 50 DUCTILE IRON PIPE.

6. ALL POLYETHELYNE SERVICE LINES SHALL BE RATED FOR MINIMUM 200 PSI.

1" CORPORATION —[~ ™\

6" MIN

COMPRESSION "Y"

3/4" POLYETHELYNE SERVICE

RIGHT-OF-WAY OR PRIVATE
EASEMENT LINE PROPERTY
VARIES
20"DIA.
1" CORPORATION
STOP WITH CTS
COMPRESSION 12"-18"
CONNECTION
~ 1" POLYETHELYNE O
N
SERVICE .
= PROPERTY
< METER / CORNER
—
e
L
|_
<C
= @
1"x3/4"x3/4"
COMPRESSION "Y" O '
A
g’éRS%g ETHELYNE - FORD 70 SERIES TANDEM COPPERSETTER &
20x24 DFW ROUND METER BOX WITH
FORD ELECTRONIC READ LID
SET ON FINAL GRADE OF SITE
NRZ BN NN
6' PIG TAIL TO BE
STANDARD 12"-15" MIN
METER BOX 0"
/—3/ " POLYETHELYNE
3'-0" MIN
COMPACTED
GRAVEL

BOTETOURT COUNTY

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

DOUBLE RESIDENTIAL
WATER SERVICE

WITH PRV

REVISIONS

BC #
W—-04






&x

18"x18"x6" CONCRETE PAD
3000 PSI CONCRETE

RUTAR\ TR TR TR )

3'min - 5' max

PAVEMENT \

A <

B/

#10 COPPER WIRE \/
Y. 1. ";.-'; N ‘
S

'-A.'
B

AMERICAN FLOW CONTROL

GATE VALVE

WATER LINE MAIN 7

/—CAST IRON VALVE BOX
(TWO-PIECE SCREW TYPE)

NON-COATED #10 COPPER WIRE
TO BE LAID WITH ALL C909 PVC
PIPE AND SHALL BE IN METALLIC
CONTACT w/ ALL FITTINGS & VALVE

"
i) )

XD

\ |

IN 6" COMPACTED GRAVEL

=

EDDING TO SPRINGLINE

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005
PUBLIC FACILITIES & PROGRAMS ST AND ARD V ALVE

REVISIONS BC #
BOX INSTALLATION W-05






18"x18"x6" CONCRETE PAD
3000 PSI CONCRETE

TRENCH ADAPTER

AMERICAN FLOW CONTROL
GATE VALVE

5' OR DEEPER

NON-COATED #10 COPPER WIRE
TO BE LAID WITH ALL C909 PVC
PIPE AND SHALL BE IN METALLIC
CONTACT w/ ALL FITTINGS & VALVE

Q
)

WATER LINE MAIN 7

e

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005

PUBLIC FACILITIES & PROGRAMS VALVE BOX INSTALLATION Revisions | BC  #
ENCASTIE VA0 TRENCH ADAPTER W—06
B 340 473 5360






MAINGUARD NO.

/8 BLOW—=0OFF HYDRANT

DFW 20X24 METER BOX

W/FORD COVER

STANDARD METER BOX

MAINGUARD 2" BLOW—OFF

6" MIN
12”7 MAX ——,

HYDRANT (SPECIFY
DEPTH OF BURY)

STONE BEDDING

OR THRUST BLOCK

MECHANICAL JOINT PLUG DRILL & TAP

Blow-Off Hydrants shall be non-freezing, self draining type,
with an overall length of 30". Set underground in a DFW
20x24 meter box, these hydrants will be furnished with a 2"

UNDISTURBED EARTH

2” BRASS STREET "L"

/—FINISHED GRADE
Sl =l

FIP inlet, a non-turning operating rod, and shall open counter-
clockwise. All of the working parts shall be of bronze-to-bronze
design, and be servicable from above grade with no digging.
The outlet shall also be bronze and be 2-1/2" NST. Hydrants
shall be lockable to prevent unauthorized use as manufactured

LOCATION OR DELETED.

by Kupferle Foundry Co., St. Louis, MO, or approved equal.

(Specify overall length 6" shorter than normal depth of bury.
Minimum opening in meter box shall be 10".)

BLOW-OFF HYDRANT DRAINS THAT ARE NOT PLUGGED SHALL BE DRAINED TO THE GROUND SURFACE OR
TO DRY WELLS PROVIDED EXCLUSIVELY FOR THIS PURPOSE. IF DURING , CONSTRUCTION THE SEASONAL
WATER TABLE IS NOTED TO BE ABOVE THE DRAIN OUTLETS OF THE PROPOSED HYDRANT, THE COUNTY
ENGINEER SHALL BE NOTIFIED IMMEDIATELY SO THAT THE HYDRANT CAN BE RELOCATED TO A SUITABLE

BOTETOURT COUNTY

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

CONSTRUCTION STANDARDS

DATE:
MARCH 2005

PERMANENT END OF LINE
BLOW-OFF ASSEMBLY

REVISIONS

BC #
W—07






MAINGUARD NO. /8 BLOW—-OFF HYDRANT

DFW 20X24 METER BOX
STANDARD GATE VALVE W/FORD COVER
/ /—FINISHED GRADE
g Y Y P ﬁ'ﬁﬁﬁﬁﬁ

. —_— a ) A, Do et ey
< . . L AR A
<4 B T R

D S [ ]
i 6" MIN—"|

STANDARD METER BOX

MAINGUARD 2" BLOW-OFF
HYDRANT (SPECIFY
DEPTH OF BURY)

STONE BEDDING o /‘»%\‘/-
D-0-M=—F0.

]
> N

UNDISTURBED EARTH
OR THRUST BLOCK

2" BRASS STREET "L”

Blow-Off Hydrants shall be non-freezing, self draining type,
with an overall length of 30". Set underground in a DFW
18x24 meter box, these hydrants will be furnished with a 2"
FIP inlet, a non-turning operating rod, and shall open counter-
clockwise. All of the working parts shall be of bronze-to-bronze
design, and be servicable from above grade with no digging.
The outlet shall also be bronze and be 2-1/2" NST. Hydrants
shall be lockable to prevent unauthorized use as manufactured
by Kupferle Foundry Co., St. Louis, MO, or approved equal.

(Specify overall length 6" shorter than normal depth of bury.
Minimum opening in meter box shall be 10".)

BLOW-OFF HYDRANT DRAINS THAT ARE NOT PLUGGED SHALL BE DRAINED TO THE GROUND SURFACE OR
TO DRY WELLS PROVIDED EXCLUSIVELY FOR THIS PURPOSE. IF DURING , CONSTRUCTION THE SEASONAL
WATER TABLE IS NOTED TO BE ABOVE THE DRAIN OUTLETS OF THE PROPOSED HYDRANT, THE COUNTY
ENGINEER SHALL BE NOTIFIED IMMEDIATELY SO THAT THE HYDRANT CAN BE RELOCATED TO A SUITABLE
LOCATION OR DELETED.

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | uarct 3005
PUBLIC FACILITIES & PROGRAMS TEMPORARY END OF LINE Revisions | BC  #
W |FincasTE Va0 BLOW—-OFF ASSEMBLY W—-08
P 540.473-6360 (FOR FUTURE EXTENSION)






MAINGUA

2" TAPPING SADDLE

D NO. /8 BLOW—=OFF HYDRANT

DFW 20X24 METER BOX
W/FORD COVER

/—FINISHED GRADE

12" MAX ——

STANDARD METER BOX

MAINGUARD 2” BLOW-OFF
HYDRANT (SPECIFY
DEPTH OF BURY)

2" FORD CORP. STOP

STONE BEDDING

UNDISTURBED EARTH
OR THRUST BLOCK

2" BRASS STREET "L”

Blow-Off Hydrants shall be non-freezing, self draining type,
with an overall length of 30". Set underground in a DFW
18x24 meter box, these hydrants will be furnished with a 2"

FIP inlet, a non-turning operating rod, and shall open counter-
clockwise. All of the working parts shall be of bronze-to-bronze
design, and be servicable from above grade with no digging.
The outlet shall also be bronze and be 2-1/2" NST. Hydrants
shall be lockable to prevent unauthorized use as manufactured
by Kupferle Foundry Co., St. Louis, MO, or approved equal.

gvslpecify overall length 6" shorter than normal depth of bury.
inimum opening in meter box shall be 10".)

BLOW-OFF HYDRANT DRAINS THAT ARE NOT PLUGGED SHALL BE DRAINED TO THE GROUND SURFACE OR
TO DRY WELLS PROVIDED EXCLUSIVELY FOR THIS PURPOSE. IF DURING , CONSTRUCTION THE SEASONAL
WATER TABLE IS NOTED TO BE ABOVE THE DRAIN OUTLETS OF THE PROPOSED HYDRANT, THE COUNTY

ENGINEER SHALL B

E NOTIFIED IMMEDIATELY SO THAT THE HYDRANT CAN BE RELOCATED TO A SUITABLE

LOCATION OR DELETED.

Ph: 540-473-8316
Fx: 540-473-8360

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | wsch 2005
PUBLIC FACILITIES & PROGRAMS IN—LINE Revisions | BC #

FNCASTLE, VA Zi0 BLOW-OFF ASSEMBLY W—09






DFW 30x36 METER BOX
W/FORD MONITOR COVER

FINISHED GRADE

..

/
|
12" MIN.

AUTOMATIC AIRVACUUM

RELEASE VALVE

VALMATIC OR EQUAL —

PROVIDE |
SCREEN
1/2" BRASS OR
COPPER PIPING.
1" FORD )
12" MIN.
CORP. STOP ~_
6" MIN
‘-‘:i.”:'."i\ O
MONLNZN >N
WATER MAIN SIS 6" MINIMUM BEDDING
LINE A 33 NO. 8 STONE
\// ///\//\/
DATE:
BOTETOURT COUNTY |_CONSTRUCTION STANDARDS | warch 2005

PUBLIC FACILITIES & PROGRAMS

30 WEST BACK STREET, NUMBER 4
FINCASTLE, VA 24090

Ph: 540-473-8316

Fx: 540-473-8360

REVISIONS

BC #
W—-10

AUTOMATIC AIR/VACUUM
RELEASE ASSEMBLY






DFW 30x36 METER BOX
W/FORD MONITOR COVER

//— FINISHED GRADE

7 ISISISISI=]
|
12" MIN.
AUTOMATIC AIR\VACUUM
RELEASE VALVE
VALMATIC OR EQUAL —
PROVIDE |
SCREEN
1/2" BRASS OR
COPPER PIPING.
|
12" MIN.
6" MIN
1" GATE VALV
1" THREADED 0
BRASS PIPE
NN VNI IS
R il e
@)
WATER MAIN g
LINE R X \\\\
\&/A\/ %
BOTETOURT COUNTY | _CONSTRUCTION STANDARDS | ussch 2005
N | PUBLIC FACILITIES & PROGRAMS AUTOMATIC AIR /V ACUUM REVISIONS BC #
J [Fncasre vazasa RELEASE ASSEMBLY W-11

Ph: 540-473-8316
Fx: 540-473-8360

FOR DEEP WATER LINES






NOTES:

B~ wnN

2-2

VARIES

1. FIRE HYDRANT SHALL BE INSTALLED 2' MIN. AND 4' MAX. FROM BACK OF CURB OR 6' MIN. AND 12" MAX.
FROM EDGE OF PAVEMENT BUT NOT IN THE DITCHLINE. FIRE HYDRANT TO BE INSTALLED WITHIN

RIGHT-OF-WAY OR EASEMENT LINE.
. AREA AROUND HYDRANT AT A RADIUS OF 4' TO BE LEVEL AND UNOBSTRUCTED.
. HIGH PRESSURE (OVER 120 PSI) REQUIRES THE USE ALL 3 RESTRAINTS.
. FIRE HYDRANT DRAINS THAT ARE NOT PLUGGED SHALL BE DRAINED TO THE GROUND SURFACE OR
TO DRY WELLS PROVIDED EXCLUSIVELY FOR THIS PURPOSE. IF DURING , CONSTRUCTION THE
SEASONAL WATER TABLE IS NOTED TO BE ABOVE THE DRAIN OUTLETS OF THE PROPOSED HYDRANT,
THE COUNTY ENGINEER SHALL BE NOTIFIED IMMEDIATELY SO THAT THE FIRE HYDRANT CAN BE RELOCATED

TO A SUITABLE LOCATION OR DELETED.

1/2"

TE:

NO

COMPLETE FIRE HYDRANT
ASSEMBLY INCLUDES BRANCH
PIPE, FITTINGS, GATE VALVE
AND BOX, CONCRETE BASE, |

NOZZLES H = AND THRUST BLOCKS OR M.J.
GLAND RESTRAINT.
N7, 1-4 1/2" PUMPER
®)
AMERICAN DARLING | \ NOZZLE
B-84-B @y
& sEOoL
- ~owsd
ow8s
CUT SLOPE. E>00  18"x18"x6"CONCRETE PAD
/ e | ©QuZ ' |
~_ e g ~<<On !
[ U - /—/ B
‘FILL SLOPE| /#\ K
i — | | ’ VALVE Box—{ |
S|/ 7CU.FT.
3| GRAVEL
(@]
z
s )
™ CONTINUOUS
B\ SECTION OF PIPE

CONTINUOUS
SECTION OF PIPE

STANDARD INSTALLATION
INCLUDES FOSTER ADAPTER
OR APPROVED EQUA

J—I

dH

L3/4" DIA. "CORTEN" A

CONCRETE

THREADED ROD AND NUTS. THRUST BLOCK
APPROVED M.J. GLAND RESTRAINT
CONCRETE BASE AND THRUST \
BLOCK AGAINST UNDISTURBED (i.e. MEGALUGS,GRIP RINGS OR
SOIL. CONCRETE SHALL NOT UNI-FLANGE) MAY BE SUBSTITUTED
COVER HYDRANT DRAIN. FOR CONCRETE THRUST BLOCKS.
M.J. FITTINGS SHALL NOT
BE ENCASED IN CONCRETE
DATE:
BOTETOURT COUNTY |_CONSTRUCTION STANDARDS | wsrch 2005
REVISIONS BC
PUBLIC FACILITIES & PROGRAMS FIRE HYDRANT ASSEMBLY #
FNCASTLE, VA Zi0 AMERICAN DARLING W—12
Ph; 540-473-8316 B —_ 8 4__B
Fx: 540-473-8360






X
MIN.
:|:'
—~=T
o |£
1T |D sQ
6" MIN. " e L
THRUST - B
BLOCK (TYP.) o g
Wi =L
T=T=] ill_ =M=T==" PLANAND
ST TS | STET=T | EyATION PL
X PLAN BENDS A A ONPLUGS
X“‘
10" MIN.
— 18" MIN.-10"DIA. & LESS
24" MIN.~12"DIA. & GREATER — 16 #4 BARS
_ TYP. CONC. THRUST T / AS SHOWN
COLLAR MIN. 2" A TYP. M.J. BEND W/
B INTO UNDISTURBED RESTRAINER GLANDS
MAT. ON 3 SIDES g)
B
i SECTION X-X TRENCH
ST UNDISTURBED BoTToN
SOIL (TYP.)
BENDS AND TEES SECTION OF VERTICAL BEND
NOTES: 4. ALL THRUST BLOCK & SUPPORT CONC.

1. FOR VERT. BEND DOWN IN EXCESS OF
11 1/4" BEND, ANCHORAGE SHALL BE
DESIGNED BY ENGINEER.

2. FOR VERT. BEND UPWARD, BLOCKING TO
BE SIMILAR TO THAT FOR HORIZ. BEND.

3. GLANDS & BOLTS SHALL BE PROTECTED
FROM CONC. BY PLASTIC SHEETING
WHEN POURING THRUST BLOCKS.

SHALL BE 3000 PSI READY MIX
CONC.

5. THRUST BLOCKS WITH "B" DIMENSION
GREATER THAN 30" SHALL HAVE THE
RESTRAINED PIPE INSTALLED WITH A
MINIMUM OF 4' OF COVER.

PRESSURE = 200 psi
BEARING = 2000 psf
FACTOR OF SAFETY = 1.5

FINCASTLE, VA 24090
Ph: 540-473-8316
Fx: 540-473-8360

PIPE | 90° BEND 45° BEND |22 1/2° BEND |11 1/4° BEND TEE PLUG
SIZE A B A B A B A B A B C D
4" 8" 12" 8" 8" 6" 6" 6" 6" 1 1 " 9" 1 0" 6"
6" 1 8" 12" 8" 1 O" 8" 8" 8" 8" 1 1 " 1 0" 12" 1 8"
8" 1 8" 1 3" 1 Oll 1 Oll 8" 8" 8" 8" 1 1 n 1 2" 1 2" 24"
1 Oll 20" 1 6" 1 2" 14" 8" 1 2" 8" 1 2" 14" 1 6" 1 6" 30"
1 2" 20" 1 6" 1 2" 14" 8" 1 2" 8" 1 2" 14" 1 6" 1 6" 30"
16" 26" 20" 16" 18" 11" 13" 11" 13" 18" 20" 20" 36"
24" 82" 42" 62" 30" 44" 22" 22" 16" 82" 42" 82" 42"
30" 185" 42" 100" 42" 52" 42" 40" 30" 185" 42" 185" 42"
DATE:
BOTETOURT COUNTY | CONSTRUCTION STANDARDS | warch 005
REVISIONS B C
PUBLIC FACILITIES & PROGRAMS THRUST BLO CK #
30 WEST BACK STREET, NUMBER 4 CONSTRUCTION W_ 1 3






FACTOR OF SAFETY = 1.5

PIPE | PIPE | 90" [ 45 [22 1/2711 1/4] VALVE | TEE |REDUCER VERT. [ VERT. | VERT.
SIZE | MATL | BEND | BEND | BEND | BEND | /PLUG [BRANCH|(NOTE 2) 45° |22 1/2711 1/4°
6" DI | 28 | 12 6 3 38 | 34 | 200 | 23 11" 5
8" D.l. 37' 15' 7 4' 51" 47" 21 30' 15' 7'
10" | DI | 45 | 19 9 4 61 | 57 | 200 | 37 18’ 9
12" D.l. 53' 22' 11" 5' 73' 69' 38’ 43' 21" 10'
6" | PVC | 30 | 12 6 3 56 | 38 | 29° | 35 17" g
8" PVC 40 16' 8' 4' 74 56' 31" 46' 22' 11
10" | PvC | 47 | 20 9 5 89 | 82 | 30 | 56 | 27 | 13
12 | pvCc | 56 | 23 | 11 6 | 106' | 88 | 56 | 66' | 320 | 16
1. ALL JOINTS SHALL BE RESTRAINED ON BOTH SIDES OF THE FITTING FOR THE
LENGTH SHOWN UNLESS OTHERWISE INDICATED.
2. REDUCER IS ONE SIZE SMALLER THAN PIPE LISTED. RESTRAINED LENGTH IS
UPSTREAM ON THE LARGE SIDE OF THE REDUCER.
BOTETOURT COUNTY | _CONSTRUCTION STANDARDS | st 2005
PUBLIC FACILITIES & PROGRAMS THRUST RESTRAINT Revisions | BC #
| Fincas e, vazao0 OF PIPE JOINTS W—14
T S4T30 DESIGN LENGTHS






CASING SPACERS SHOULD BE SPACED A MAXIMUM
OF 1' FROM EACH SIDE OF THE PIPE JOINT.

CASING AS PER PLANS ‘\

L CARRIER PIPE SN
7

END SEAL W/ 1" S.S. BAND

CASING SPACERS SHOULD BE SPACED A MAXIMUM OF 12' BETWEEN
CASING SPACERS OR AS RECOMMMENDED BY MANUFACTURER.

MAXIMUM TOTAL FREE PLAY BETWEEN OUTSIDE OF SPACERS
AND INSIDE OF CASING PIPE SHALL BE 1 INCH.

ENCASEMENT PIPE
CARRIER PIPE

CASING SPACER (SPIDER)
POLYETHYLENE RUNNER

NOTES:

1. A 1"DRAIN WILL BE REQUIRED ON THE LOWER END OF THE CASING
IF THE CASING ENDS ARE SEALED WITH MORTER AND BRICK.

2. CASING PIPE LENGTH SHALL BE FROM R/W TO R/W OR AS SHOWN
ON APPROVED PLANS, WHICHEVER IS GREATER.

BOTETOURT COUNTY | _CONSTRUCTION STANDARDS | ot 5005
PUBLIC FACILITIES & PROGRAMS PIPE SUPPORT Revisions | BC #
ENCASTIE VA0 IN CASING PIPE W—15
Fx: 540-473-8360






&x

#10 COPPER WIRE —1

18"x18"x6" CONCRETE PAD
SHOULDER\ 3000 PSI CONCRETE

RUTAR\ TR TR TR )

/—CAST IRON VALVE BOX
(TWO-PIECE SCREW TYPE)

3'min - 5' max

NON-COATED #10 COPPER WIRE
TO BE LAID WITH ALL C909 PVC
PIPE AND SHALL BE IN METALLIC
CONTACT w/ ALL FITTINGS & VALVE

Q

MIN 6" COMPACTED GRAVEL
XLBEDDING TO SPRINGLINE

WATER LINE MAIN 7

KO
N

BOTETOURT COUNTY | CONSTRUCTION STANDARDS | wav 206
PUBLIC FACILITIES & PROGRAMS LEAK DETECTION & REVISIONS BC #
30 WEST BACK STREET, NUMBER 4 LOCATION ACCESS POINTS W_ 16

FINCASTLE, VA 24090

Ph: 540-473-8316 FOR C909 PVCO PIPE

Fx: 540-473-8360






CORPORATION STOP
TO BE INSTALLED WITH
TAPPING SADDLE.

SEE W-01 NOTE #5 FOR

SERVICE SADDLE DETAILS.

POLYETHELYNE TUBING OR
TYPE "K" COPPER SERVICE

SENSUS SRII METER

Z r
< l e ) I
m \
L
|_
%‘: LOCKABLE SHUTOFF
GLE CHECK VALVE
/\u SEE TABLE: DIA. PVC METER BOX —/
METER BOX DIA.
DFW ROUND METER BOX WITH g;sn 1 ;2"
FORD ELECTRONIC READ LID -
SET ON FINAL GRADE OF SITE \ 11/2"-2" 30"
STANDARD
METER BOX
2
N
CORPORATION STOP :‘:‘1
— W/ CTS COMPRESSION
3!_0" CONNECTOR
B
— | ]
SERVICE
TO MA:I'CH METER | w/ LOCKABLE VALVE
1" SERVICE - POLYETHELYNE TUBING 6"
2" SERVICE - TYPE "K" COPPER _
TRACER & GROUND COMPACTED GRAVEL—/
WIRES - SEE
G-05 FOR DETAILS
BOTETOURT COUNTY | CONSTRUCTION STANDARDS | .u¥ %o0s
REVISIONS BC
PUBLIC FACILITIES & PROGRAMS C OMMERCI AL #
FNCASTLE, VA Zi0 WATER SERVICE W17
e < 2” METER
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