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1. General 
1.1 1.1 Definitions 

 

A. APPLICANT: The person or entity seeking approval of the Department of Utilities for a 

projectProject affecting the public water and/or sewer system of the County. The applicant 

can be the Contractor, the Owner, or another third party connected to the Project   

A.B.APPROVED PLANS:   The final set of plans approved by all appropriate regulatory 
agencies.  

B.C.CONSTRUCTION DOCUMENTS: Construction Documents shall mean the approved 
plansThe Approved Plans, specifications, permits, shop drawings, or references 
required for the completion of the work and material submittals. 

C.D.CONTRACTOR: The person or entity under contract with the Applicant or the 
Applicants’ agent who has been contractedOwner to perform the water or sewer 
facilities work. or service as set forth in the Approved Plans.  

E. COUNTY: The County of Spotsylvania.  As the context requires, “County” may refer to the 
locality, the local government departments and agencies, of specific personnel acting 

throughwithin the scope of their employment with the County, such as the Director of 
Utilities or his agents, Designee, employees, and Inspectors. 

D.F.DEPARTMENT:  County Department of Utilities. 

E.G.DEQ: The Virginia Department of Environmental Quality. 

H. DIRECTOR:  The Director of the Spotsylvania County Department of Utilities or the employee 
or employees of the Spotsylvania County Department of Utilities to whom is given express, 
written authority by the Director of Utilities to exercise discretion or authority consistent with 
the terms of this DSM.   

I. EASEMENT, PERMANENT, PUBLIC: An area of land through which the owner has granted 
the County or the Commonwealth is granted the perpetual right to install, maintain, and/or 

replace public facilities, and; typically to limit the activities of others, as recorded on a 

deed- of- easement and shown on a plat.  The granting owner retains ownership of the 
property subject to the terms and conditions of the easement.  Easements are classified 
into two of the following broad categories: 1.) off 

a. Off-site, Easement - where the likelihood of human activity wouldis considered 
to be minimal, and 2.) maintained, 

F.b. Maintained Easement -  where human activity is common such as 
residential lot. 

G.J.ENGINEER: The Professional Engineer, or engineering firm who has been designated 
by the Applicant as Engineer in relation to the projectProject, whether acting directly 
or through properly authorized agents, inspectors or representatives. 
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H.K.FINAL ACCEPTANCE: or Letter of Final Acceptance,/LETTER OF FINAL ACCEPTANCE: a 
written document from the CountryCounty to the Applicant, Contractor, and Engineer 
stipulating that acknowledging the completion of the Final Inspection has been 
performed, the project has been deemed complete and is ready to be adopted into 
and the County’s system.acceptance of the Project.  The Letter of Final Acceptance 
shall specify the date upon which the Warranty Period begins. 

I.L. FINAL INSPECTION: The County Inspector’s last inspection made by the County 
Inspector of the projectProject to confirm that all work and subsequentconstruction, 
clean up and, restoration has, and remediation, if any, have been completed in 
accordance with the County’s specifications, the requirements of the approved plans, 
and to the satisfaction of the Inspector. 

M. FIRST ACCEPTANCE LETTER:  A written document from the County to the Applicant 

that sets forth the County’s acceptance of the newly constructed water and sanitary 

sewer service facilities into the public utilities system. Water meters will not be set 

within any subdivision or development until the water and sewer facilities have been 

accepted in accordance with the design standards. 

J.N. INSPECTOR: The County employee or third party disclosed agent of the Director of 
Utilities authorized by the Director to inspect all materials and, equipment to be 
utilized and work doneconstruction of the Project.  

K.O.MASTER UTILITY PLAN: Drawings and associated documents describing the utility 
system proposed by the Applicant in support of a subdivision plan, site plan or 
multiple site plans.  The master utility plan includes, but is not limited to, plan views, 
hydraulic profiles and elevations, hydraulic calculations, elevations and definitions of 
easements, all to the level of detail required for a Site Plan. 

L. POTW : Publicly Owned Treatment Works 

P. OWNER:  The person or entity reflected in the land records of the County as the owner 
of the real property upon which work is to be performed.  

Q. PRIVATE WATER AND SEWER SYSTEMS:  Water and sewer systems that are not under 
the purview of the County’s Utility/Public Works Department. 

R. POTW:  Term used for a water or sewage treatment plant that is owned, and usually, 
operated by a government agency. 

S.  PROJECT:  The construction, installation, or modification of water or sanitary sewer facilities 
as depicted on the Approved Plans.     

M.T.RIGHT-OF-WAY, PUBLIC: An area of land dedicated to the County or the 
Commonwealth for provision of public facilities including transportation, as shown on 
a recorded plat. The County or Commonwealth becomes the effective owner of the 
property, and retains all rights and responsibilities associated with ownership. 
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N.U.SITE PLAN: Drawings and associated documents describing the development of land 
as required under Section 23-4.11 of the Code of Spotsylvania County.a specific water 
and sewer infrastructure Project.  

V. Water/Sewer Master Plan: The approved Spotsylvania County Water/Sewer Master Plan 
in force and effect as of the date of approval of Approved Plans.    

O.W.SUBCONTRACTOR: Any individual, firmA person or corporation having a directentity 
under contract with the Contractor for the performance of anyto perform part or all 
of the Contractor’s water or sewer facilities work or service as set forth in the 
Approved Plans. 

P.X.SUBDIVISION PLAN: Drawings and associated documents describing the dividing or re-
dividing of a parcel of land as required under Sectionin accordance with the 
requirements of Chapter 20 of the Code of Spotsylvania County Code. 

Q.Y.VDH:  The Virginia Department of Health 

R.Z.VDOT:  The Virginia Department of Transportation 

S. WARRANTY PERIOD: A one-year guarantee of equipment, materials, and labor by the 
Applicant that begins on the date set forth in the Letter of FinalFirst Acceptance.                                                              
  

AA.  

1.2  Intent 

This Design and Construction Standards Manual (“DSM”) has been prepared to establish the 
guidelinesstandards and technical requirements for water and sanitary sewer infrastructure 
construction projects in Spotsylvania County, Virginia. The Director of Utilities may allow for 

variations approve a variation to these standards. as set forth in this paragraph. Any variation from 
these standards shall be highlighted and shown on the construction plans. The approval of the 

construction planto the Approved Plan shall not be considered approval of a variation withoutunless 
and until the Director of Utilitiesprovides express written authorization. The designs of the 
variation.  An approved variation from these standards shall be highlighted and shown on the 
Approved Plans. Designs, including all variations, shall be in accordance with this Manual, the 
latest edition of the Virginia Waterworks Regulations and, Sewage Collection and Treatment 
Regulations (SCAT), and any other local, State, or Federal agencies having jurisdiction, including 
the requirements of the Code of Spotsylvania County, as they pertain to water and sanitary 
sewerage systems. Where conflicts exist among these documentsthe regulations, the more 
stringent requirements, as solely determined by the Department of Utilities, shall apply. Nothing 
herein shall be deemed to waive requirements of any existing law and/or, regulation, ordinance, 
or standard. 
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All Site Plans submitted after the effective date (October 23, 2018) of the DSM shall conform to 
the standards set forth in this manual.  

 

1.3  Spotsylvania County Water/Sewer Master Plan 

The current edition of the Spotsylvania CountyThe Water/Sewer Master Plan identifies regional 
sanitary sewerage and water pumping stations. Public pumping stations not previously identified in the 
Water/Sewer Master Plan are strongly discouraged and will only be considered for construction when 

service cannot be otherwise reasonably provided, as determined by the Department of UtilitiesDirector. 

 

Low Pressure and/or Vacuum sanitary sewerage systems may beare only considered on a case-by-

case basis for the rehabilitation of failing existing public or private sewer and septic systems. 

Vacuum sanitary sewerage systems are prohibited. 

 

1.4  Submittals Overview 

Prior to the approval of any portion of a subdivision or site plan, the Applicant shall submit an 

overall master utility plan of proposed water and/or wastewater systems for the entire developmenta 
complete Master Utility Plan for review and approval by the Department of Utilities.Director. At 
least one set of construction drawings must accompany the master utility planMaster Utility Plan 
for review. For complex projectsProjects and projectsProjects which may require special 
considerations, the Applicant should arrange a meetingmeet with the Department of 

UtilitiesDirector to discuss the approach to be taken to supply water and sanitary sewer service. 
All water and sanitary sewer systems must be located and sized properly to serve the entire 
service areas as determined by the current Spotsylvania County Water/Sewer Master Plan. 

Spotsylvania County VDH has a water/sewer local review program approved by VDH and DEQ for 
delegated to the County the authority to review and approval of water and sewer mains up to 12-

inches16” in diameter. All projects with Project plans containing water mains larger mains and all other 

types of facilities,than sixteen-inch (16”) in diameter, water pumping stations, or water storage 
facilities, or others require the Applicant to obtain specific approval fromtanks exceed the County’s 
authority to approve and must be submitted to VDH and DEQfor review and approval. The plans shall 
be submitted to VDH after the County reviews and approves all plans and plan components within its 
authority.  VDH’s approval does not authorize work to commence on the Project.   

DEQ has delegated to the County the authority to review gravity sewer mains, force mains and 
wastewater pumping stations. All Project plans containing gravity sewer projects with average 
day design flows over 40,000 gpd; pump stations/force mains to gravity sewers with average day 
design flows >2,000 gpd; and pump stations/force mains to pressurized systems must apply 
through the Department of Environmental Quality (DEQ) for a Certificate to Construct (CTC) 
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under 9 VAC 25-790-50 and 60 of the Sewage Collection and Treatment Regulations. The 
applicant must apply for a CTC prior to plan approval.  

9 VAC 25-790-50 and 60 of the Sewage Collection and Treatment Regulations also requires that 
a state of completion, signed by a licensed professional engineer who has inspected the 
construction., be submitted to DEQ when an applicant applies for a CTC. DEQ requires the 
submission of a Certificate to Operate (CTO) that will serve as the statement of completion. The 
applicant must apply for a CTO prior to first acceptance. Verification of the application of the CTO 
must be submitted to the County.   

The Engineer of record shall provide to the County timely and complete copies of all submissions 
to the regulating agencies.  VDH and DEQ final approvals must be obtained before the Planning 
Department can issue the final approval of a Site Plan.  

Several local, departments and state, and federal agencies exercise jurisdiction over 
development, including utilities, in Spotsylvania County.. The Applicant is responsible for 
determining the requirements of and restrictions imposed by all interested agenciesregulators, 
and for addressing each issue to the satisfaction of the interested agency.regulator. These 
agenciesregulators may include but are not limited to: 

A. State Agencies: VDH, DEQ, VDOT, Department of Conservation and Natural Resources 

B. Federal Agencies: US Army Corps of Engineers (USCOE), US Environmental Protection 
Agency (EPA) 

C. Local Agencies: Spotsylvania County Departments: Utilities, Planning, Fire, Rescue and 
Emergency Services, Zoning, and Code Compliance Departments.  

In addition, multiple utility owners provide various services within Spotsylvania County. The 
Applicant is responsible for determining the requirements of and restrictions imposed by all 
interested utilities, and for addressing each issue to the satisfaction of the utility. These utilities 
may include but are not limited to: Dominion Virginia Power, Rappahannock Electrical Cooperative, 

Verizon, Comcast, Commonwealth Gas, and VirginiaElectric, Phone, Cable and Natural Gas. 

1.4.1 Plan Review and Permitting for Water and Sewer Lines inunder VDOT 
Mmaintained Rights-of-Way 

For new projectsProjects involving water and/or sanitary sewers that are designed to run under 

pavementspavement on subdivision roads to be incorporated into the VDOT secondary system , a review 

will be performed by, VDOT’s District Office formust review and approve the relevant site plans to 

determine compliance with VDOT’s standards and specifications. Once approvals are obtained, a A 

VDOT Land Use permit will be required for all work within the right-of-way to be maintained by VDOT.  

VDOT approval does not authorize work to commence on the Project.  

 

1.5  Service to Surrounding Areas 

The Applicant will be required toshall design and construct water and sewer facilities, properly 



Water and Sewer Design and  
Construction Standards Manual 
                                                                                                                         
  

 July, 2013 

                                                   DC-6 

sized and at appropriate locations, to permit future extensions to be made at or beyond the limits 
of the Applicant’s construction. The sewer system must be sized and designed to allow gravity 
service to all of the area naturally draining toward the system. Water systems must be sized and 
designed for future extensions. Utility easements must be provided to allow adjoining properties 
to connect to the water and sewer systems. Incremental improvements related solely to service 
for future extensions will be considered incidental to the proposed construction and shall be 
constructed solely at the Applicant’s expense unless either: 

A. Nominal pipe diameter is increased by more than two nominal sizes (nominal sizes are 6”, 
8”, 10”, 12”, 14”, 16”, 18”, 20”, 24”, 30”, 36”, 42”, 48”, 54”, 60”) from either pipe designed 
solely for the Applicant’s need or pipe designed to County minimum diameter, whichever 
is greater. In this case, the Applicant must pay the costs of up to two nominal size 
increases, and the County may provide reimbursement for reasonable additional 
incremental costs above the two nominal size increases.  

B. Average sewer pipe depth is increased by more than two (2-) feet for more than 10% of 
the total pipe length, not including laterals, involved in the projectProject. In this case, the 
Applicant must pay costs for increases of depth not exceeding two (2-) feet, and the 
County may provide reimbursement for reasonable costs created by increases of depth 
exceeding two feet. 

C. Where proposed facilities indicated on the current Spotsylvania County Water/Sewer 
Master Plan are deemed necessary or advisable by the Department of Utilities in 

orderDirector to provide service for a combination of the proposed development and 
future extensions, the location and details of, and financial responsibility, location, and 

details of for, such construction shall be determined in conference by the Director and the 
Applicant and the County. Both the Applicant and the County Administrator shall acknowledge 

agreements so established inmemorialized in a writing signed by both parties. Each 
proposed item of construction may be a separate matter for discussion and agreement. 
All constructed utility facilities shall become the property of the County after successful 
testing and acceptance by the County. 

C.  

1.6  Off-Site Facilities 

WhereIn the Department of Utilities event that the Director deems that offsite improvements of water 

or sewer facilities are necessary or advisable in order to provide service to the Applicant, the location 

and details of, and financial responsibility, location, and details of for, such construction shall be 

determined in conference by the  

Director, and the Applicant, the County Administrator, and the Director of Utilities and shall be subject 
to approval by the Board of Supervisors. Both the Applicant and the County Administrator shall 

acknowledge any and all agreements so established in writing.The approved written agreement shall 
be signed by both parties.  Each such proposed item of off-site construction may be a separate matter 
for discussion and agreement. 



Water and Sewer Design and  
Construction Standards Manual 
                                                                                                                         
  

 July, 2013 

                                                   DC-7 

 

1.7  Easements 

TheThe Applicant shall obtain permanent easements for all water and sewer utilities that will 
become the property of the County and do not lie wholly within a public right-of-way shall require 

permanent easements that will be dedicated to the County.. The easements mustshall be shown on 
the construction drawings and labeled as to the classification, type, and dimensions. The 

Department of Utilities shall determine the proper classification during the plan review.  The easements 
shall be dedicated to the County. 

 
The utility easements willshall be centered on the utility and willshall be a minimum of twenty 
(20) feet wide for utilities where the depth to the invert is less than fifteen (15) feet and a minimum 

of thirty (30) feet wide in all other cases. Combined water and sewer easements willshall be a minimum 
of thirty-five (35) feet wide. Increased easement widths may be required at the sole discretion of the 

Department of UtilitiesDirector. 

 

Access (ingress/egress) easements may be additionally required at the sole discretion of the 
Director of Utilities where needed to properly maintain utilities. The access easements will be a 
minimum of twenty (20) feet wide. 

 

Fences, buildings trees, shrubs, landscaping, or other obstacles that may beobstructions 
inconsistent with the purpose and use of the easement (such as potentially damaging public facilities or 

rendering the easement inaccessible to equipment) are prohibited. Such obstructionsAny object placed 
on a utility easement that the County, in its sole discretion, considers to be an obstruction, may 
be removed and disposed of by the Department of Utilities at the sole risk and expense of the 
property owner. 

 

1.8  Contacting Property OwnersOwner 

Prior to performing any survey and design work on private property, the applicant shall notify 
the affected landowners and obtain the landowners’ permission for all work. The notification 
shall be made in the form of a letter to be sent to the property owners. Copies of these letters 
shall be provided to the Department of Utilities if requested. 



Water and Sewer Design and  
Construction Standards Manual 
                                                                                                                         
  

 July, 2013 

                                                   DC-8 

1.9  Access and Inspection 

During the progress of the work, the Applicant shall provide the Director of Utilities and otherall 
duly authorized representatives of the County, which includes Inspectors, access to the locations of 
construction for the purposes of establishing to their satisfaction that the projectsProjects are being 
constructed to County requirements and in accordance with approved plans andApproved Plans or 
other specifications. 

Any construction or installation of public utilities performed on a major holiday, as “major 
holiday” is defined in the County Human Resource Policy, on a weekend, or on any day before 
7:00 a.m. or after 5:00 p.m. (“Off Hours”) shall require two (2) days advance written notice and 
approval by the Department.   

1.10   Contractor Requirements 

Only those contractors with the proper Class licensure, based uponholding a valid license pursuant 
to Virginia Code Section 54.1-1100, et seq., for the value of the job,scope of work shall perform 
utility work. The contractors shall have a heavy highway endorsement.  

 

NoIn addition to the requirements for Approved Plans and a preconstruction meeting, no utility 
work may begin until the Department of Code Compliance has issued the proper land disturbance 
permits. All plan review and inspection fees must be paid and a performance bond or surety, 
which may be a cash bond or letter of credit, mustin compliance with Virginia law, shall be posted 
before a permit will be issued. 

 
A permit must be obtained from VDOT for all work performed in the VDOT right-of-way. 

 
The ContractorAfter the Department receives notification that the Applicant has Approved Plans 
and a land disturbance permit, the Applicant may apply for a water and sewer construction 
permit from the Department. The Applicant shall obtain the current permit application form from 
the Department and return the completed application form to the Department a minimum of 
five (5) working days before the Applicant seeks to begin construction pursuant to the permit. 
The Department shall schedule a pre-construction meeting with the Applicant and retain the 
form until the Applicant meets all pre-construction requirements. No construction of any kind 
involving water or sewer facilities shall be performed until the Applicant has received a water 
and sewer construction permit.    

In addition to the Department water and sewer permit, the Applicant is responsible for obtaining 
all other required permits and certifications from all other regulatory agencies, such as County 
Code Compliance and Zoning Departments, VDOT, VDH, DEQ, and the Army Corps of Engineers, 
before construction can be started. All permits and Approved Plans shall be available at all times 
at the construction site for review by the County upon request. 
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The Applicant shall obtain all required licenses and permits, pay all charges and expenses 
connected with the work, and will be held responsible for all damages to persons or property, 
which may occur in connection with the Contractor’s work. 

 

1.11 1.11 Utility Department Water and Sanitary Sewer System 
Acceptance Requirements 

A. First Acceptance 

Upon completion of the construction of water and sanitary infrastructure for commercial 

or residential developments, the Applicant must submit a request for acceptance of the 

infrastructure by the Department. Requirements for first acceptance of newly 

constructed infrastructure are: 

a. Request for First Acceptance form– See Appendix F and G 

b. Water Samples – Two water samples taken by the County at least sixteen (16) hours 

apart that report negative for E. Coli and Total Coliform.    See Section 3.4.3.3 

c. As-built drawings – See Section 1.12.    

d. Recorded Easements – Land Record Numbers for all Public Utility Easements must be 

shown on as-built plans. See Section 1.12. 

e. Cost estimate – breakdown of costs for public water and sewer installed on request 

form.   See Appendix F and G 

f. Sanitary Sewer Video Inspection – All sewer mains accepted by the Department 

require via a CCTV video inspection by the County.  See Section 3.3.3.3 

g. Copy of the DEQ certificate to operate (CTO) if required.  

h. Copy of VDH approvals as required. 

i. If not provided previously, copies of all third party testing required for the Project for 

water or sewer facilities. 

j. All matters relative to specific contracts between the Applicant and the County are in 

order. 

Water meters will not be set and customer accounts will not be initiated until a first 

acceptance letter has been issued.  Infrastructure bonds for water and sanitary sewer 

items can be reduced to a ten percent (10%) maintenance bond after the first acceptance 

letter has been issued. A bond reduction request must be submitted to the Planning 

Department to initiate this process. 
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B. Final Acceptance 

Final inspection of the constructed water and sewer infrastructure shall occur when final 

paving is complete.  An inspector shall verify that all public utility infrastructure is 

operational, accessible, and conforms to all County, Department, and any appropriate 

regulatory agency requirements. The Applicant shall submit a request for final acceptance 

of the infrastructure by the Department. The Department’s final acceptance occurs only 

upon its issuance of a Final Acceptance Letter. Requirements for Department final 

acceptance are: 

a. Request for Final Acceptance form– See Appendix H 

b. Inspection and approval by County that all infrastructure constructed is to County 

standards.   

c. If not previously submitted, copies of all required inspections and test results 

submitted to and approved by the County.  

d. Record drawings and digital files submitted to and approved by the County. 

The Department’s issuance of a final acceptance letter constitutes its acceptance of the 

installed utilities.  The remaining 10% of the water and sanitary sewer infrastructure bond 

can be released upon the issuance of the Final Acceptance Letter. A bond reduction 

request must be submitted to the Planning Department to initiate this process. 

Issuance of the final acceptance letter is explicit written understanding between the 

Applicant and the Department that the Applicant shall be responsible for and obligated 

to correct any deficiencies in construction for a period of one year from the date of final 

acceptance by the Department.  An inspection shall be made within 12 months of Final 

Acceptance and any deficiencies will be provided in writing to the Owner.   

 

 

1.12 Record Drawings 

The Applicant shall submit a complete set of as-built record drawings upon completion of the 
projectProject. These record drawings shall be sealed by the Engineer andor Surveyor, shall 
include changes made to locations of buried and exposed piping (existing as well as proposed), 
equipment changes, substitutions, and all variations from the approved construction 

plansApproved Plans and documents. FinalThe County shall not issue first acceptance will not be 

issued until saidit has received and approved all such documents and digital files have been 

submitted to and approved by the County.  
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The Contractor shall keep daily as-built plans at the construction site.  These daily as-builtsbuilt 
plans shall include size, and the horizontal and vertical location of all existing utilities uncovered 
during the course of the work. This shall include telephone cables and conduits, TV and 
fiberopticfiber-optic cables, electrical cables and conduits, gas lines, water lines, sewer force 
mains, sanitary sewers, and storm sewers within all water and sewer easements or public 
easements. 

The contractor’s as-builtsbuilt plans shall be available to the Inspector at all times during the life 
of the projectProject and shall be provided to the responsible Engineer for preparation of the 
record drawings at the completion of the projectProject. 

 
Final record drawings shall be created using field survey information and sealed by the 
responsible Engineer or Surveyor. At the completion of the projectProject the Applicant shall give 
the County will be provided a paper copyan electronic PDF file of the as-built record drawings, 
one set of matching digital coordinately correct drawings in a CAD format acceptable to the 
Department of Utilities,a .DWG file and one set of .pdfan accompanying projection world file. 
Projection world files ofcontain the record drawings.projection parameters given for a AutoCAD 
dataset. The format of these files should be [Projects name].dwg and [Project name].wld 
respectively.  

 
Record drawing information shall include, but not be limited to: 

 
A. General items: 

a. As-built certification statement by Engineer or Surveyor on EACH sheet of the as-built 
drawing set. 

1.B. Water Line Construction: 

 
a. Scale location and elevation of the installed waterline and all valves, bends, reducers, 

plugs and caps, restrained joints, encasements, and any other fittings or special 
construction. 

b. Material, class, and specification and sizes of all pipes. 

c. Location, elevation, and size of all water main taps made, including plugs and 
corporationscorporation stops used for testing. 

d. Two (2) physical ties from structures within 200 feet,Sub-foot GPS coordinates shall 

be provided in three locations on each as-built sheet.  

d. Sub-foot GPS coordinates shall be provided to all valves, fittings and structures 
installed shall be shown. Allowable structure ties shall include buildings, curbs 
(dimension must be perpendicular to curb), utility poles, fire hydrants and 
manholes. 
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e. Location of, meter barrels and sewer laterals from, air relief valves, and vaults. 
This can be in the property corners. Sewer       laterals distance shall also be 
measured fromform of a table on the downstream manhole                  and lateral 
elevation given at the property line as well as the elevation of the   upstream 
manhole rim. The distance from the sewer line to the property line cleanout shall 
be noted. 

f.e. GPS coordinates in two places on each as-built sheet corresponding sheet. 

g.f. Land Record numbers and limits of easements for all public utility easements on the 
sheet.  

 
2.C. Sewer Line Construction: 

 
a. Scale location and elevations of manhole inverts shall beas determined by field survey 

following construction. 

b. Scale indication of lengths, grades, and direction of lines between manholes and 
numerical notations of the lengths and grades as determinesdetermined following 
construction. 

c. Location of all encasements or special construction. 

d. Scale location of all service laterals by measurement from the manhole immediately 
downgradedownstream.  

e. Scale Location of all lateral stubs or cleanouts shall beas determined by field survey 
following construction.  Distance from the sewer main and side property line, if 
feasible shall be noted.   

f. Material, class, and specification and sizes of all pipes. 

g. Sub-foot GPS coordinates shall be provided in two placesthree locations on each as-built 
sheet.  

g.h. Sub-foot GPS coordinates for all valves, sewer lateral markers, sewer cleanouts, air-
relief valves, vaults and manholes. This can be in the form of a table on the 
corresponding sheet. 

h.i. Land Record numbers and limits of easements for all public utility easements on the 
sheet. 

 
3.D. Wastewater and water pumpingPumping stations and all other comparable 

construction and building structures: 

 
a.g. As-built plans and specifications shall accurately indicate all approved deviations from 

or changes in locations or, type of equipment installed and material used. 
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b.h. Accurate listings of the names of the manufacturers of all operating equipment 
installed, together with model or style numbers, ratings, capacities and other 
pertinent information, shall be provided as part of the record plans on the 
projectProject, to include shop drawings. 

c.i. At least two (2) complete sets of operation and maintenance manuals for all operating 
equipment and all certificates of inspections, warranties, and guarantees of 
equipment, materials and installation thereof, required by the projectProject 
specifications which are approved by the Director, shall be provided as part of the 
record drawings for the projectProject. 

1.12 13  Water and Sewer Lines in VDOT Roadways – New 
Construction 

Parallel installations of water and sanitary sewer lines may be allowed to bepermitted in the 

roadway pavement section subject to review and approval by VDOT.  All projects mustProjects shall be 
new subdivision roads to be constructed in accordance with the VDOT Road Design Manual 
Appendix B(1) and will be considered on a case by case basis.  The 
Owner/Developer/EngineerApplicant must submit, in writing, a written request to VDOT stating theirthe 

justification and reasoning for approval of parallel installation of water and sanitary sewer lines 
to be located in the roadway pavement section.  All applicable provisions of all VDOT manuals are to be 
adhered to.   

 

Specific zoning designations that will have the ability to locatewhere water and sewer lines may be 
located in the roadway are: Mixed Use (MU), Planned Development Housing (PDH), Planned 
Development Commercial (PDC), Residential-1 Cluster (R-1C), Residential-2 Cluster (R-2C), Residential-8 
(R-8), Residential-12 (R-12), Residential Manufactured Home Park (R-MHP), Village Commercial (VC), and 
Village Residential (VR) or any development planned with lots less than 10,000 square feet in area.   

 

The parallel installation of water and sanitary sewer utilities under the pavement in rights-of-way 
to be maintained by VDOT shall be in accordance with chapter three, Geotechnical Engineering, 
of the VDOT Materials Division Manual of Instruction, VDOT Road Design Manual Appendix B(1), The 
VDOT Land Development Inspection Documentation Best Practices Manual, Spotsylvania County 
Department of Utilities Water and Sewer Design and Construction Standards Manual, and all related this 

DSM, and all applicable VDOT standards, specifications, and regulations, whichever specification is 
most stringent and most pertinent to the method of construction. 

 

 

The following sections of this Manual detail requirements that need toshall be met for VDOT 
approval: 
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Sec. 2.2.1 Water LineSec. 2.2.1  Water Main Location 

Sec. 2.3.1 Sanitary Sewer Location 
Sec. 2.3.1 Sec. 2.3.1 Sanitary Sewer Location 

 

Sec 3.2.3.6 Sec. 3.2.3.6  Backfill for Trenches 

Sec 3.2.3.8.1 Sec. 3.2.3.8.1  Compaction and Inspection for Public Utilities under 
Pavement in VDOT maintained right-of way – New Construction 

Sec 3.2.3.9 Sec. 3.2.3.9  Construction in Public Street, Roads, and Alleys 

Sec. 3.3.3.3 Closed Circuit Video Inspection 
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Sec. 3.3.3.3  Video Inspection of Sanitary Sewer Lines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Design Standards 

2.1  Construction Drawings 

The construction drawings shall contain theall information necessary to construct the utilities 
shown. The information shall be presented in a clear and legible manner, at a horizontal scale of 
1”=40’” =50’ or larger for plan views on curb and gutter sections or 1”=50’on” =50’ on ditch 
section projects, andProjects with a vertical scale of 1”=” =5’ or larger for profile views. Graphic 
scales shall be provided for each view. 

The vertical datum for surveys shall be noted on the plans. The vertical datum shall be Mean Sea 
Level (USC & GS Datum). The horizontal datum shall be the Virginia Coordinate System (VCS) of 
1983. The bearings shall be referenced to VCS 83 grid north. The foot definition used for 
conversion of the coordinates is the “US Survey Foot” or 1 foot = 1200/3937 meters. 

The construction drawings shall show a survey base line with at least two control points per 
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sheet, and at least two vertical benchmarks, temporary or permanent, per sheet, all to first order 
accuracy at the mapping scale and to the nearest 1/100 feet. 

The proposed utilities willshall be labeled in plan and profile as to size and material. Each fitting, 
service line, valve, manhole, vault, and/or connection to existing utilities or other feature shall 
be labeled and stationed to the nearest foot in plan and/or profile. Drop manholes must be 
clearly labeled. For sewer systems, pipe slopes shall be shown to the nearest 1/100 of a percent 
and finished floor elevations, manhole rims, manhole inverts, and pipe inverts to the nearest 
1/100 feet. The plan and profile views for utilities will be shown on the same drawing sheet unless 
otherwise specificallyexpressly approved in writing by the County.  

Each lot shall show the elevation of the rim of the upstream manhole of the sewer section to 
which the sewer lateral for the lot is connected. This elevation will be used to determine the need 
for backwater devices based on the flood rim elevation of potential plumbing fixtures. 

The plans shall identify and show the vertical and horizontal location of all existing and proposed 
facilities or appurtenances that may be encountered, in conflict, or require protection during 
installation, repair, or future extension of the proposed water and/or sewer facilities.  Such 
facilities, whether buried or above ground, may include but not be limited to facilities for water, 
sanitary sewerage, storm water, drainage, telecommunications, CATV, data, electrical, traffic 
control, gas, or steam.  Where there is a possibility of conflictsconflict with existing facilities, the 
Department of Utilities reserves the right to require that the Engineer secure accurate 
information on the horizontal and vertical location of such utilities through subsurface 
exploration and to include such information on the plans.  The plans shall show the existing and 
the proposed rights-of-way and easements for those areas in which water and sanitary sewerage 
facilities are proposed. 

A Key Sheet shall be provided for all multiple page plan sets. The Key Sheet, at a minimum, 
shall show: 

a.A. Sheet numbers of the plan and profile along the streets,  

b.B. Lot numbers and property lines,  

c.C. Sewer lines, laterals, and manholes,  

d.D. Water mains including Tees, valves, and fire hydrants, and 

E. e.   A complete Sanitary Sewer Data Table, which may be shown on the main Key Sheet 
or in part on each plan and profile sheet. 

The Engineer shall submit a copy of the Utilities checklist, included with the County’s Site Plan 
Application, with a certification that the plans reflectcontain all applicable items on the checklist. 
The Utilities checklist isdoes not cover all-inclusive, merely representative of items required to 
complete the scope or work, but contains items that are routinely improperly submitted or 
otherwise selected by the as well as items Department of Utilitieshas selected to highlight for 
yourthe convenience. of the Applicant. The use of the checklist does not relieveindicate that the 
Applicant from completeis in compliance with all of the standards and requirements shown in 
this Manual, whether or not reflected on the checklist..  The Applicant is responsible for complete 
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compliance with all standards and requirements.  The Applicant is always responsible for full 
compliance with this DSM and the requirements of all regulating agencies.  

Upon acceptance of the site plan by the Planning Department, the Applicant shall provide one (1) 

hard copy, full size set of the site plan to the Department. 

2.2  Water System 

2.2.1 Water Main Location 
 

Water mains to be installed in streets that will become VDOT maintained rightrights-of-way 
mustshall be done soinstalled in accordance with the requirements of the most current versions 
of all pertinent VDOT standards, specifications, and regulations.  

Where approved by VDOT may allow, on a case by case basis, construction of water lines parallel 
to the right of way may be allowed to be located under the pavement.  This approval shall be 
based, in part, be based upon the density of the development and the practicality of placing 
water lines outside of the pavement area.  The waterline shall be constructed in the centerline 
of the outermost lane. Waterlines shall not be constructed in the vehicle wheel path unless 
approved by VDOT.VDOT gives written approval of an alternate location.  All measurements are 
from the centerline of the pipe.  All water service taps and lines shall be constructed to the edge 
of the right-of-way during initial construction to eliminate the need for open cuts to make service 
connections. Water meter barrels shall be placed one foot behind the right of way line.  

Water mains may also be installed in the easements parallel to the existing right-of-way. Where 
the water mains are to be installed in roads expected to be widened in the future, they shall be 
located in the easements unless the future road cross section is known and the location of water 
main and appurtenances are designed to avoid future relocation. The water mains and their 
appurtenances shall be designed so that they will not need to be lowered and so that excessive 
fill depths will not be created when the road is widened or driveways are installed. 

The water mains installed in roads not planned for expansion will be installed in the existing right-
of-way if possible. 

The location of water mains along major roadways (roads four lanes or greater in width) shall be 
determined by the County on a case-by-case basis. The water mains shall be located on both 
sides of the major roadways and provided with appropriate interconnection points between the 
parallel water mains so that service connections need not cross the major road. 

The Engineer shall consider the location of existing and proposed sanitary sewer, storm drainage 
systems, and all other underground structures and utilities that could affect the location and 
types of material for the water main. The selected location should avoid conflicts and facilitate 
future maintenance. Water mains shall be located at elevations above sanitary and storm sewers 
when possible.  Water mains shall not be located under retaining walls. 

Where there is a possibility of major conflicts with existing utilities and/or other structures, the 
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Department of Utilities may require that the Engineer obtain accurate information on the 
horizontal and vertical location of such utilities through subsurface exploration and reflect this 
information on the plans. 

In a parallel installation, water mains shall be located at least ten feet (10’) horizontally from any 
sanitary sewer lines and/or manholes and whenever possible. The distance shall be measured edge to 

edge between the structures and/or pipes. Reference section 2.3.1  

In a crossing installation, water mains crossing sanitary sewer mains shall be laid to provide a 
separation of at least eighteen inches (18”) between the bottom of the water main and the top of 
the sewer whenever possible. Reference section 2.3.1   

The water mains shall be located at least ten feet (10’) horizontally from any sewer septic tank and 
drain field. 

All water lines crossings of railroads, major roadways, and other major structures shall be 
contained in a casing pipe. The design of the railroad crossings shall comply with the requirements 
of The American Railway Engineering and Maintenance-of-Way Association, “Part 5 – Pipelines” (latest 
revision). The Applicant shall be responsible for obtaining the required railway permits or agreements for 
the County, paying any fees, and posting any required construction bonds and occupation fees for the 

railway crossing prior to beginning construction on any part of the Project. The Applicant shall provide to 

the Department copies of all permits or agreements prior to the issuance of a Construction Permit for 
the Project. 

2.2.2 Depth of Water Mains 

For water and service lines up to twelve inches (12”) in diameter, the depth from the finished 
grade to the top of the pipe must be greater than or equal to forty-two inches (42”) and not 
exceed seventy-two inches (72”). For water lines twelve inches (12”) and greater in diameter, the 
depth from finished grade to the top of the pipe must be greater than or equal to forty-eight 
inches (48”) and not exceed seventy-two inches (72”). 

All water mains shall be constructed to a depth that will provide protection against freezing and 
thawing and loads imposed during roadway construction or repair to ensure adequate cover over 
valves and other appurtenances. The new installations of water mains adjacent to roadways shall 
have a minimum of forty-two inches (42”) of cover from the existing or proposed edge of 
pavement. Greater depths shall be required where the potential for street grades to be lowered 
in the future exists. Clearance shall be provided for enlargement of undersized drainage 
structures.  

Water main maximum and minimum depths shall be maintained regardless of earthwork 
subsequent to installation of the mains.  Any earthwork occurring over an existing water main 
shall be required to maintain the water main at a maximum depth of seventy-two inches (72”) 
below the finished grade and a minimum depth of forty-two inches (42”) below the finished 
grade. Where the depth of a water main will exceed seventy-two inches (72”), the water main 
shall be raised; where the depth of cover is less than forty-two inches (42”), the water main shall 
be lowered. 
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2.2.3 Surface Water Crossings 

Surface water crossings, both over and under water, present special problems and shall be 
discussed with the Director before the Applicant submits plans for consideration. Surface water 
crossings will only be approved when no other alternative exists. 

The water mains to be constructed on piers or attached to bridges or any other non-buried 
structure will be permitted only when it can be demonstrated to the Director of 
Utilities’Director’s satisfaction that no other practical alternative exists. The Engineer shall submit 
a design for the piers, pier foundation, attachments, hangers, and pipe that will demonstrate the 
structural integrity of the proposed system. Aboveground water pipes shall be adequately 
supported, protected from damage by freezing, and accessible for repair or replacement. 

All water lines crossings of railroads, major roadways, and other major structures 

shall be contained in a casing pipe. The design of the railroad crossings shall comply 

with the requirements of American Railway Engineering Association Specifications, 

“Part 5 – Pipelines” (latest revision). The Applicant shall be responsible for 

obtaining the required railway permits and/or agreements for the County, paying 

any fees, and posting any required construction bonds and occupation fees for the 

railway crossing prior to beginning construction on any part of the project. A copy of 

the permit and/or agreement shall be provided to the Department of Utilities prior 

to a Construction Permit being issued for the project. 

2.2.2 Depth Of Water Mains 

For water and service lines up to 12 inches in diameter, the depth from the finished 

grade to the top of the pipe must be greater than or equal to 42 inches and not to 

exceed 72 inches. For water lines 12 inches and greater in diameter, the depth from 

finished grade to the top of the pipe must be greater than or equal to 48 inches and 

not to exceed 72 inches. 

All water mains shall be constructed to a depth that will provide protection against 

freezing and thawing and against loads imposed during roadway construction or 

repair and ensure adequate cover over valves and other appurtenances. The new 

installations of water mains adjacent to roadways shall have a minimum of 42” of 

cover from the existing/proposed edge of pavement. Greater depths shall be 

required where street grades will possibly be lowered in the future2.2.3.1 Above 

Water Crossing 

The pipe for above water crossing shall meet the following: 

A. Adequately supported (plans will include details of the piers and supports); 

B. Protected from damage due to freezing; 

C. Accessible for repair and replacement; 

D. Above the 100-year flood level 
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2.2.3.2 Under Water Crossing 

Under water crossing shall meet the following: 

A. The pipe shall be special construction, having flexible watertight joints; 

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

C. Sample taps shall be provided at each end of the crossing and at a reasonable distance 
from each side of the crossing and not subject to leaks. 

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

2.2.4 Water Main Appurtenances 

2.2.4. Clearance shall be provided for enlargement of undersized drainage 
structures.  

Any earthwork, which takes place over an existing water main, shall be 
required to maintain the water main at a maximum depth of 72 inches below 
the finished grade and a minimum depth of 42” below the finished grade. 
Where the depth of a water main will exceed 72 inches, the water main shall 
be raised; where the depth of cover is less than 42”, the water main shall be 
lowered. 

2.2.3 Water Main Appurtenances 
2.2.34.1 General 

All valve boxes, air relief valves, fire hydrants, service lines, vaults, and other appurtenances shall 
be constructed in accordance with Spotsylvania County standards and detailsthis DSM. 

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

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

2.2.34.2 Hydrants 

Unless otherwise stipulated by the Spotsylvania County Fire Marshall, the Director of Utilities, or 

“Article 2 – Fire Regulations” of the Spotsylvania County Design Standards Manual,Spotsylvania County 

Design Standards Manual, hydrants shall be located at street corners, in mid-block at lot side-lines, 

at low and high points along water mains, and at the ends of water mains.  The maximum spacing 

between hydrants shall be 800 feet along water mains. The Department of Utilities and the Spotsylvania 

County Fire Marshall shall approve the exact location of fire hydrants. 

 

http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
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Easements must be provided where there is less than 5five feet (5’) of clearance from a hydrant 
to the property line. The edge of the easement is to be ten feet (10’) from the fire hydrant.  

 

Access to the fire hydrants must be unobstructed by guardrails, landscaping, or other obstacles. 
No obstructions will be erected within 4four feet (4’) of fire hydrants or within 10ten feet (10”) of 
fire department connections.   

 

The 5 1/four and a half inch (4 inch½”) “steamer” nozzle shall face the street or other travel way as 
approved by the Fire Marshall. 

2.2.34.3 Valves  

Valves shall be located at a maximum of 800 foot intervals and along pipe runs on the larger 
diameter pipe and at all changes in pipe diameter. Valves shall also be provided at all pipeline 
intersections so as to provide shut off for repairs of limited sections without interruption of service 

to large areas andor to facilitate testing. A minimum of two valves shall be provided at tees, except 
hydrant tees, which and tapping sleeves.  Hydrant tees require a valve on the hydrant branch only and 
except tapping.  Tapping sleeves, which must be specifically approved and require a valve on the tapped 
branch only, and.  Crosses require three valves at crosses. Additional valves may be required by the. The 
Department of Utilitiesmay require additional valves.  

 

To facilitate repair, the distance along the pipe between valves and fittings shall be at least 12-

twelve inches (12”) plus twice the laying length of a compact solid sleeve of matching diameter, but no 

greater than ten feet. All valves are to be restrained to fittings by approved methods. 

 
Where any main enters private property (for example, to provide for private fire service) a valve 
shall be installed at the property line. This valve shall not be considered as one of the two 
required at the Tee. 

At the terminus of a water main that is proposed to be later extended in the future, a valve shall 
be installed.  The valve shall be properly restrained and shall have at least one full joint of pipe 
installed beyond the end-of-line valve.  A hydrant may be installed at the end of the line,; 
however, the hydrant branch valve shall not serve as the end-of line valve. 

2.2.34.4 Tapping Sleeves  

Tapping sleeves are encouraged for new-branched connections to existing water mains to 
prevent system shutdowns. 

2.2.34.5 Specialties 

Water mains shall be provided with air release valves, hydrants, and water quality-monitoring 
stations at suitable locations to allow testing, disinfecting, and flushing of the main. Standard fire 
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hydrants shall be installed on all dead-end mains for flushing purposes. Sample stations will be 
installed to meet the requirements of VDH. 

2.2.34.6 Apparatus and Procedures for Flushing, Draining, and Air Release  

A fire hydrant shall be provided at each low point (lowest local elevation of the water main, 

including consideration of hydrant spacing minimums) on mains 12-twelve inches (12”) and 

larger to facilitate flushing and draining. On lines smaller than twelve inches (12”,”), fire hydrants 

shall be located at low points whenever possible, to facilitate flushing and draining. Air release 

valves shall be placed at high points (highest local elevation of the water main, including 

consideration of the location of valves and hydrants) to minimize air buildup in the main and to 

allow air in and/or out during draining and refilling. Hydrants may be placed in lieu of air release 

valves at the discretion of the Department of Utilities. 

The Engineer shall use the following guidelines with regard to location of flush points and air 
release valves during the design of water main extensions. 

Access to flush points by the Department of Utilities personnel shall be provided.  

Design must include appropriate erosion control, construction phase flushing procedures  and 
environmental impact consideration for both construction and long-term operation of the 
facility. CertainThe County may require certain controls (such as rip rap in the discharge area or 
others) may be needed at the time water main is installed. 

Water flushing devices shall not be directly connected to sanitary or storm sewer infrastructure. 

The following are to be considered the minimum requirements for the construction phase 
flushing: 

a.A. Flushing operations require advance approval of the Department of Utilities, which     may 
specify day, date, and time of day for flushing.  

a. b.   Flush points are to be located near local drainage facilities (natural or man-
made).  

B. c.   The number of flushing points shall be minimized and strategically placed to allow           
for proper flushing to be performed. 

d.C. Chlorine residual exceeding three (3) parts per million shall be neutralized before    
discharge. Contractors must provide equipment for neutralizing chlorinated water 
flushed from mains to a maximum of three (3) parts per million during construction prior 
to discharging the water. 

2.2.45 Fire Department Connections 

“Article 2 – Fire Control Regulations” of the Spotsylvania County Design Standards Manual, 
governs Fire Department connections.  
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2.2.56 Structural Design 

2.2.56.1 Special Structures  

Structures shall be built as shown in the standard details. Structures other than those shown in 
the standard details shall be considered special structures. Special structures require specific 
approval by the Department of Utilities and must be specifically identified by the Engineer at the time 
of plan submittal. 

2.2.56.2 Pipe 

2.2.56.2.1 ZINC COATED DUCTILE IRON PIPE 

All Ductile Iron Pipe shall be ductile ironzinc coated meeting the requirements of AWWA C151.  and 

wrapped with V-Bio Enhanced Polywrap meeting C105/A21.5.  Ductile iron pipe installations that meet 

category 1 according to the DIPRA Design Decision Model as referenced in section 2.2.6.3 may be 

exempted from this requirement, upon approval of the Director.” 

 Pipe shall be asphaltic  

coated outside and cement lined with double thickness and seal coated in accordance with  

AWWA C104.  Unless otherwise indicated, the design thickness of the pipe shall be not  

less than the minimum shown in AWWA C150.  Pipe shall be furnished in lengths of eighteen (18  

) to twenty (20) feet and shall include all jointing materials.  Installation shall be in accordance with  

AWWA C600.  

 

All water mains either 12twelve inches (12") and greater in diameter or under paved areas shall  

be constructed of Ductile Iron Pipe zinc coated ductile iron pipe unless otherwise approved by the 
Director. 

 

Unwrapped ductile iron pipe shall not be used for a project unless a soil investigation in  

accordance with AWWA C105 is performed.  Interpretation of results shall be made by  

the Director.  If the soil investigation demonstrates that the soils would be corrosive to  

ductile iron pipe, the pipe shall be wrapped with polyethylene.  Polyethylene encasement  

shall be in accordance with ASTM D1248 and AWWA C105 and shall be 8 mil thick. 

2.2.56.2.2 POLY VINYL CHLORIDE (PVC) PIPE 

Polyvinyl Chloride pipe (PVC) four inches (64”) through teneight inches (108”) shall be  

a minimum of Pressure Class 200 (SDR 14) PVC water. Water mains with "push-on" type joints 
meetingshall meet all  

requirements of AWWA C900.  Outside diameter of the PVC pipe shall be the same as  

the outside diameter of cast iron water pipe meeting ANSI Specifications A 21.6.   

Installation of water mains and services shall be in accordance with AWWA C605. 

PVC pipe two-inches (2”) and three-inches (3”) shall be ASTM D2241 SDR 21 (200 psi)  

certified for the transport of potable water.  Joints shall be “push-on” type joints  
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complying with ASTM D3139. 

 

PVC shall only be used for water mains that are less than twelve inches (12”) in diameter.  

2.2.5PVC waterline shall not be used under paved areas.  All ductile iron fittings on PVC lines shall be 
encased with V-Bio Ppolywrap unless the soil has been tested according to section 2.2.6.3. 

2.2.6.3 Corrosion 

Under certain conditions, including but not limited to aggressive soils and electrolysis, where 

there is a high probability of external corrosion to the pipe, the procedures set forth in the 

Corrosion Control Program, found in Appendix D of this Standards Manual, shall be implemented 

and followed.  

 

Soil replacement in the area of the trench or trench improvement shall not be considered as an 
alternative method of corrosion control. 
2.The Ductile Iron Pipe Research Association (DIPRA) Design Decision Model shall be used to 
determine the corrosivity of all soil conditions. All ductile iron pipe shall be zinc coated and encased 
in V-Bio Polywrap for conditions that are determined to be in categories 2 – 5 in the DIPRA Design Decision 
Model. It is the responsibility of the Engineer to show that zinc coating and V-Bio Polywrap are not needed 
based on a soil corrosivity analysis. If the corrosivity is determined to be category 1 according to the DIPRA 
Design Decision Model, then zinc coating and V-Bio Polywrap encasement can be waived upon the 
approval by the Director. Soil bores should be taken at a maximum of 1,000 linear feet along the proposed 
pipeline alignment for the purpose of performing corrosion analysis testing. 

2.5.52.6.4 Thrust Restraint 

Mechanical joint restraint for zinc coated ductile iron pipe shall be incorporated into the design of 
the follower gland. The restraining mechanism shall consist of individually actuated wedges that increase 
their resistance to pull-out as pressure or external forces increase. The device shall be capable of full 
mechanical joint deflection during assembly and the flexibility of the joint shall be maintained after burial. 

 

Thrust protection is to be shown on plans in the standard details profile. The profile shall include 
pipe joints, fittings, and appurtenances. When profile views are not available restraint lengths 
shall be included on the plan view or table. Thrust blocks are prohibited except where pipe 
restraint cannot be achieved using restrained pipe joints, fittings, and appurtenances. Use of Thrust 
bocks shall be approved by the Director.  

 
The restraint system shall be compatible with PVC when connecting to existing PVC pipe. 

A. Design parameters for calculation of thrust restraint lengths shall be as follows: 

B. Soil designation is cohesive granular 

C. Minimum depth of cover is 3.5 feet 
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D. Use type 3 laying conditions 

E. Working Pressure (100 PSI) + Surge Allowance (120 PSI) = Design Pressure (220PSI) 

F. Safety factor is 1.5 

G. The Engineer shall increase the above lengths for working pressures greater than 100 
PSI 

H. The Engineer shall individually evaluate all combined bends and indicate the required 
lengths on the profile view 

I. In-line valves shall be treated as dead ends 

2.2.67 Hydraulic Design for Water Mains 

2.2.67.1 General 

Design Basis: Water distribution systems shall be designed to provide adequate flow and pressure 
for domestic demands, irrigation demands and fire flows based on sound hydraulic analysis. The 
Waterworks Regulations stipulate a minimum 20-psi system pressure policy to insure proper 
supply. This minimum pressure shall be taken into consideration and the design shall be based 
upon: 

a. A. Maximum flow velocity at peak hour (excluding fire flow) of 5 feet per 
second. 

b. B. Hazen-Williams “C” Value of 120 for new pipe. 

C.A. Pipe sizing is based on velocity requirements or, maintaining system residual pressure 
of twenty (20) psi during maximum day demand plusor required fire flow, whichever 
resultsmay result in larger pipe. with a minimum size pipe diameter of six inches (6”).  

D.B. The required fire flow shall be calculated as set forth in “Article 2 – Fire 
Regulations” of the Spotsylvania County Design Standards Manual.Spotsylvania County 
Design Standards Manual. The Engineer shall contact the Department of Utilities to 
schedule a fire flow test. The Department of Utilities mustshall be present during any test 
but will not provide equipment or manpower for a test. SpotsylvaniaThe County is not 
responsible for the results of any test or for any design made on the basis of any test. 
SpotsylvaniaThe County does not imply or warrant that conditions occurring during a test 
are necessarily representative of the system’s ability to provide water under all or even 
normal conditions. 

a. Water mains not sized to carry fire flows shall not have fire hydrants connected to 
them. 

E.C. The available system pressure and potentially available flows at the connection 
points of the proposed water system to the County’s existing system may be provided by 
the Department of Utilities on receipt of basic information from the Applicant for the 
proposed development, including but not limited to items below.  

http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
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a. Number, size, and type of connections in the development; 

b. Required Fire Flow, including any requirements for sprinkler or other specific fire 
protection systems; 

c. Average day demand, maximum day demand, and peak hour demand; and 

d. Operating hours for any large-demand customers (greater than 5,000 gallons per 
day).);   

e. Numbers, sizes, and demands of irrigation systems within the proposed 
development. 

The pressures and flow capabilities provided by the County are not guaranteed values but 
are representative values under specific conditions selected by the Department of 
Utilities for the evaluation of water system extensions at the time of the evaluation. 
Actual pressure and flow capability may be subject to significant change over time and in 
actual usage.  The Engineer must evaluate theany pressure and flow data, which the 
County may have provided to determine if that data is correct. 

Hydraulic Report: The Engineer shall submit the information and calculations on fire flows 
and domestic water demands for the projectProject. The Engineer shall provide a detailed 
analysis for evaluation by the Department of Utilities to ensure that the specifications of 
this section have been followed. The Engineer shall provide this information with all water 
plans submitted for review. 

2.2.67.2 Demand Criteria 

Until site-specific information has been established, the following criteria shall be used in 
estimating average daily demands at the discretion of the Department of Utilities: 

Land Use Gallons per Day per Acre Equivalent Persons per 
Acre 

Residential –- Less than 2 
dwellings/acre 

500 5 

Residential –- Less than 4 
dwellings/acre 

1,200 12 

Residential - Less than 8 
dwellings/acre 

2,500 25 

Residential- - Low 500 5 

Residential- - Medium 1,000 10 

Residential- - High 2,500 25 

Agricultural 1,000 10 

Commercial- - Retail 2,000 20 

Commercial- - Office 1,500 15 
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Industrial- - Light 2,000 20 

Industrial- - Medium 3,500 35 

Industrial- - Heavy 3,500 35 

 

Where site-specific determinations can be made, average day demands shall be determined by 
using the following design information: 

 Facility to be Served Design Units Flow gpd 

Dwellings per person 100 

Elementary School per person 10 

High School per person 16 

Motel and Hotels per room 130 

Trailer CourtsManufactured Home 
Community 

per trailerhome 300 

Restaurants per seat 50 

Service Stations per vehicle serviced 10 

Factories per person per 8 hour shift 25 

Shopping Centers per 1,000 sq. ft. 250 

Hospitals per bed 300 

Nursing Homes per bed 200 

Homes for the Aged per bed 100 

Medical Center per 1,000 sq. ft. 500 

Laundromats per washing machine 500 

Theaters per seat 5 

Bowling Alleys per lane 75 

Office Buildings per 1,000 sq. ft. 200 

 

Flows for other uses may be determined by using demands approved by the Department of 
Utilities.. 

 

Maximum daily demands and peak hourly demands for new development will be governed by 
specific determinations if operating factors are known (for example, in the case of production 
facilities). If specific determinations cannot be made, the following formula from VDH shall be 
used for residential demand of less than 1000 dwellings: 
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Q = 11.4 * N0.544 

 Where Q = maximum day demand in gallons per minute 

  N = number of dwellings (less than 1,000) 

In other cases, the following demand multipliers may be used at the discretion of the Department 

of Utilities..  
Maximum Daily Demand = 1.8 times Average Daily Demand 

Peak Hourly Demand  = 2.7 times Average Daily Demand 

2.2.67.3 Fire Flow Calculations 

The method of calculating the fire flow requirements shall be at the discretion of the Applicant. 
The fire flow requirements shall be provided by the Applicant to the Department of Utilities with 
all non-residential site plans. This data is for informational purposes only. By approving a site plan, the 
County does not warrant that its system will necessarily provide any calculated flow. It is the Applicant’s 
responsibility to complete any testing and come to its own conclusions about the ability and reliability of 
the County’s system to provide adequate fire flow. See “Article 2 Fire Protection”, Spotsylvania County 

Design Standards Manual.See “Article 2 Fire Department Connections”, Spotsylvania County Design 
Standards Manual. 

2.2.67.4 Dead-End Mains 

Dead-end water mains shall be eliminated by looping whenever feasible. Dead-end water mains 
mayshall be a minimum of six (6) inches (6”) in diameter if there is no more than one (1) fire hydrant at 

the end for flushing and a water demand werewhere design flow and residual pressures can be 
maintained.  Approved joint restraint systems are to be used as required to provide adequate restraint. 

 

Where valves are placed for future water main extensions, valves are to be restrained to the 
fitting and a.  A minimum of one joint of pipe, restrained to the valve, shall be installed past the valve 

except where calculations or local conditions indicate more pipe ispipes are required to provide adequate 
restraint. The live side of the valve shall be restrained to the appropriate length for the size, pressure, and 

local conditions of the main.. 

 

2.2.67.5 Multiple Supply Points 

A minimum of two connections to the existing water transmission or distribution main shallsystem 
may be provided for subdivisions containing more than 50 lots.required by the Department to meet 
water quality standards and fire flow demands.   

2.2.67.6 Meters 

The Applicant is required to provide service lines and meters to all lots serviceable from the 
proposed construction. Services and meters shall be sized and locations designed in accordance 
with the worksheet presented in Appendix A of this Design Manual.DSM. Minimum service size 
shall be three-quarter inch (3/4””) pipe with five-eighths inch (5/8””) meter. Services shall be 

http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
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shown and detailed on the plans for both residential and commercial developments. County 
standard meter sizing forms (in Appendix A) shall be submitted with all non-residential site plans. 
If an irrigation meter is used, it will connect separately to the primary supply main so that the 
domestic use meter does not meter the flow.  

2.2.67.7 Pressure Reducing Valves 

When the service connection system pressure will be greater than eighty (80) psi, pressure-
reducing valves to be operated and maintained by each customer shall be installed on the 
customer’s service line or interior plumbing in accordance with the plumbing code. The pressure 
reducing valve shall be owned, operated, and maintained by the owner of the property and shall 
be inspected by the County’s Building Inspector. 

2.2.78 Cross-Connection Control Program 

SpotsylvaniaThe County conducts a cross-connection control program. In accordance with this 
program and the requirements of the Virginia Waterworks Regulations, no direct connection of any type 
to the potable water system to any sewer, storm or drain system is permitted. In addition, no connection 
to the potable water system to any unapproved source, for example, a private well, is permitted. 

 
Backflow prevention devices are required where, in the opinion of the Department of Utilities, the 
customer’s use of water may present a potential for backflow or contamination, or.  Backflow prevention 
may also be required where otherwise defined under the Uniform Statewide Building Code, the 
Spotsylvania Cross Connection and Backflow Prevention Program, or the Virginia Department of Health 
Waterworks Regulations.  

 

2.2.89 Water Pumping Stations 

Water pumping stations are special projectsProjects and specific projectProject standards and 
plans will be prepared by the Engineer and submitted to the County for review and approval. 
Water pumping stations will only be allowed when specifically approved by the Department of 
Utilities. 

The design requirements for a water pump station shall be determined through discussions with 
the Department of Utilities prior to initiatingsubmitting the design. to the County. After the 
design criteria havehas been determined, the Engineer shall prepare a preliminary engineering 
report, which shall address all issues requested by the Department of Utilities and meet all the 
requirements of the VDH, for approval of both of these entities.  
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2.2.10 Automated Water Meter Infrastructure 

The County utilizes an Automated Meter Infrastructure System.  Provisions will need to be made 
to provide a location to mount the infrastructure and provide a location for 110V electrical 
service. Viable locations for mounting the infrastructure can be but are not limited to; community 
centers, light poles, pump stations.   

2.3  Sanitary Sewerage 

2.3.1 Sanitary Sewer Location 

 
Sanitary sewer mains should be installed in easements outside of existing VDOT maintained 
rightrights-of-way. Sanitary sewer mains to be installed in streets that will become VDOT 
maintained rightrights-of-way must be done so in accordance with the requirements of the most 
current versions of all pertinent VDOT standards, specifications, and regulations..   
 
. Where approved by VDOT, on a case by case basis, construction of sanitary sewer lines parallel 
to the right of way may be allowedpermitted to be located in the roadway.  This approval shall 
be based, in part, be based upon the density of the development and the practicality of placing 
the sanitary sewer lines outside of the pavement area. The sewer line shall be constructed in the 
centerline of the outermost lane, except when this space has been previously used by another 
utility or when the width of the street justifies two lines. Sewer lines shall not be constructed in 
the vehicle wheelpath. The determination of the number of lines shall be made by the 
Spotsylvania County Utilities Department during the plan review process. All sanitary sewers shall 
be laid on a straight line and straight grade between manholes. All sewer laterals shall be 
constructed to the edge of the right-of-way during initial construction to eliminate the need for 
open cuts to make service connections. 

 

In a parallel installation, sanitary sewer lines and/or manholes shall be located at least 10 feet 
horizontally from any water main whenever possible. The distance shall be measured edge to 
edge between the structures and/or pipes. 

In accordance with the VDH requirements, when local conditions prevent a horizontal separation 
of 10ten feet, (10’), a sanitary sewer may be closer to a water main provided that: 

A. 1. The bottom of the water main is at least eighteen inches (18””) above the top of 
the sewer. 

B. 2. Where the water main cannot be located at least eighteen inches (18””) above the 
top of the sewer, the sewer shall be constructed of AWWA approved water pipe and shall 
be pressure tested to assure water tightness prior to backfilling. For gravity mains, the 
test pressure shall be five (5) psi, or a pressure greater than the pressure exerted by a 
column of water equal to the depth of the deepest section of the sewer being tested, 
whichever is greater. The test pressure shall be held for a minimum of two (2) hours. For 
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force mains, the test pressure shall be the working pressure of the mains plus an 
allowance of fifty percent (50%%) for surge. The test shall be conducted in accordance 
with the pressure test procedure for water mains. 

C. 3. Sanitary sewer manholes located within 10ten feet (10’) of water mains shall be 
of watertight construction and be tested in place by vacuum testing. 

In a crossing installation, sanitary sewers crossing water mains shall be laid to provide a 
separation of at least eighteen inches (18””) between the bottom of the water main and the top 
of the sewer whenever possible. 

When conditions prevent a vertical separation of 18”,eighteen inches (18”), the following shall 
be used: 

A. 1. Sewers passing over or under water mains shall be constructed of AWWA 
approved water pipe and shall be pressure tested to assure water tightness prior to 
backfilling. The test pressure shall be five (5) psi, or a pressure greater than the pressure 
exerted by a column of water equal to the depth of the deepest section of the sewer being 
tested, whichever is greater. The test pressure shall be held for a minimum of two (2) 
hours. 

B. 2. In addition, water mains passing under sanitary sewers shall be protected by 
providing: 

a. A. A vertical separation of at least eighteen inches (18””) between the bottom of the 
sewer and the top of the water mains. 

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

c. C. A full section of water pipe centered at the point of crossing so that the joints will 
be equidistant and as far as possible from the sewer. 

Where the sanitary sewer is installed parallel to a storm sewer, there shall normally be minimum 
of 5five feet (5’) of horizontal separation, measured edge to edge, between them. Under unusual 
conditions, the County may reduce this requirement. 

The carrier pipes within bores for sanitary sewer installation shall be restrained mechanical joint 
zinc coated ductile iron sewer pipe, H2 sewer safe Griffin Pipe with Protecto 401 ceramic epoxy 
or approved equal. 

Where a sewer pipe is located within 2,000 feet downstream of the discharge end of a force 
main, the pipe shall be constructed of PVC materials. If zinc coated ductile iron pipe is required 
within 2,000 feet of the discharge end of a force main because of lack of cover, lack of separation, 
or any other reason, the pipe shall have a special interior lining resistant to corrosion by hydrogen 
sulfide. The special coating shall be approved by the Department of Utilities. If in the County’s 
judgment, corrosion by hydrogen sulfide will continue to be a problem for more than 2,000 feet, 
corrosion resistant materials shall continue to be used for an appropriate distance from the 
discharge end of the force main. The Applicant shall determine, in consultation with the pipe 
manufacturer, additional areas of pipe, which may require special interior lining. Conditions 
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requiring special interior lining may include but are not limited to areas of warm temperatures, 
low operating velocities, high turbulence, partially full flows, and/or long retention times.  

All sanitary sewer line crossings of railroads, major roadways, and other major structures shall be 
contained in a casing pipe. The design of railroad crossings shall comply with the requirements 
of American Railway Engineering Association Specifications, “Part 5 – Pipelines” (latest revision). 
The Applicant shall be responsible for obtaining required railway permits and/or agreements for 
the County, paying any fees, and posting any required construction bonds and occupation fees 
for the railway crossing prior to beginning construction on any part of the project. A Project. The 
Applicant shall provide to the Department a copy of the permit and/or agreement shall be 
provided to the Department of Utilities prior tobefore the County will issue a Construction Permit 
being issued for the projectProject. 

Zinc coated Ductile iron sewer pipe (Protecto 401 coated) with V-Bio polywrap, protecting the 
sewer main from point loading proposed by the Applicant, shall be used for sanitary sewers when 
crossing storm sewers or other rigid underground conduits with less than 12”eighteen inches 
(18”) of vertical separation. 

The toptops of sewers crossing streams shall have a minimum of 3three feet (3’) of cover from 
the natural stream bottom. Less coverThe County will be consideredconsider permitting less 
cover if the proposed sewer crossing is contained in a steel casing pipe with a zinc coated ductile 
iron carrier pipe used, and the sewer will not interfere with future improvements to the stream 
channel. The sewer trench within the stream bed shall be protected from erosion by the use of 
rip-rap, gabion mats, or other appropriate measures to include specific bedding design for the 
stream crossing. See the Stream Crossing Standard Detail for the typical crossing design. The 
Applicant shall be responsible for obtaining all required environmental permits for stream 
crossings and construction activities. Use of concrete in a stream bead is discouraged due to the 
disruption to natural movement of the streambed.   

Sewer pipe with less than 4four feet (4’) of cover installed within a 100-year flood plain shall be 
checked for flotation. Flotation calculations shall assume the pipe is empty. Non-float pipe shall 
be utilized if appropriate. Other anti-flotation methods or devices will be considered on an 
individual basis. 

Clay dams shall be utilized in the trench where the possibility exists that ground water will follow 
the sewer trench and cause damage to property or undermine the pipe bedding. 

Sewer lines located under paved channels or concrete channels shall be located at least 2two 
feet (2’) below the bottom of the channel pavement. 

Sanitary sewers constructed in fill shall be of zinc coated ductile iron sewer pipe with V-Bio wrap 
with manholes founded on original ground, either through a specifically designed foundation 
transferring the load to original ground or by placing the base slab on original ground, unless a 
licensed geotechnical engineer furnishes a written certification that the fill has been sufficiently 
compacted so that settlement of the sewer and/or manhole will not occur. 

Sanitary sewers shall be designed to remain fully operational during a twenty-five (25-) year flood 
event. Sewers and their appurtenances located along streams shall be protected against the 
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normal range of high and low water conditions, including the 100-year flood. Sewers located 
along streams shall be located outside of the streambed and sufficiently removed from the 
stream channel to provide for future possible channel widening or meandering. Sanitary sewers 
crossing streams, estuaries, lakes, or reservoirs shall be constructed of watertight pipe. The pipe 
and joints shall be tested in place and shall exhibit zero infiltration. Sewers laid on piers across 
ravines or streams shall be allowed only when it can be demonstrated that no other practical 
alternative exists. Construction methods and materials of construction shall be such that sewers 
will remain watertight and free from change in alignment or grade due to anticipated hydraulic 
and physical loads and erosion. 

In cases where sanitary sewers are to be constructed on steep grades and velocities greater than 
15fifteen feet (15’) per second are predicted, solid-walled PVC pipe shall be used. 

Sanitary sewers shall not be laid at a slope greater than 20twenty percent. (20%). Sanitary sewers 
laid on a slope of 18eighteen percent (18%) or greater shall be anchored securely with concrete 
anchors or other approved means. The Engineer shall determine the method of anchorage. The 
details of anchorage mustshall be shown on the construction plans before the plans will be 
approved by the Department of Utilities. 

2.3.2 Depth Ofof Sanitary Sewer Lines 

All sewer lines shall be designed to provide a minimum cover of 4four feet (4’) over the pipe 
unless otherwise approved by the Department of Utilities..  The maximum depths of sewers shall 
be 20twenty feet (20’) unless otherwise approved by the Department of Utilities.  Sewers located 
adjacent to streams and swales shall be located deep enough so that adjoining areas on the 
opposite side of the stream or swale can be served by the sewer while maintaining the minimum 
cover requirements for stream crossings as outlined in Section 2.3.1. 

2.3.3 Sanitary Sewer Manholes  

Manholes shall be constructed in accordance with Spotsylvania County’s standards and details. 
See §3.3.2.2 of this manualthis DSM. See 3.3.2.2  for construction specifications. 

On a given projectProject all manholes shall be of the same construction and all cleanouts shall 
be of the same construction. 

Manholes shall be located at the end of each line, at all changes in pipe size, at all changes in 
grade or direction, at all changes in material, and at sewer junctions. Maximum spacing between 
manholes on straight runs shall be 400500 feet for sewers fifteen inches (15””) or less in size and 
600 feet for sewers eighteen inches (18””) and larger in size. 

“Doghouse” or “cut-in” manholes are not permitted.   

Steps are not to“Cut-in” manholes, in lieu of Doghouse manholes, over existing sewer mains shall 
be constructed in accordance with standard detail S-26 (manhole base and two ductile iron sleeves.   

Manholes shall have manhole inserts installed in accordance with the Standard Details.  

Steps shall not be installed in sanitary sewer manholes unless approved by the Utility 
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Department. 

Five-foot (5’) diameter manholes shall be used when the depth of the manhole is 18’sixteen feet 
(16’) or greater.   

If a manhole is located within 2,000 feet downstream of the discharge end of a force main, the 
manhole shall have an interior coating or liner resistant to corrosion by hydrogen sulfide. 
CoatingsThe Department shall approve coatings and liners utilized shall be approved by the 
Department of Utilities. If, in the County’s judgment, corrosion by hydrogen sulfide will continue 
to be a problem for more than 2,000 feet, corrosion resistant materials shall continue to be used 
for an appropriate distance from the discharge end of the force main. 

Unvented sections of sewer shall not exceed 1,000 feet in length. 

The deflection of horizontal flow direction from any incoming pipe to any outgoing pipe in a 
manhole shall not exceed 90ninety degrees. (90°).   

Drop manholes shall be used when the invert elevation of the incoming sewer line exceeds the 
invert elevation of the outgoing sewer line by 2two feet (2’) or more.  One (1) internal drop is 
allowed per four-foot (4’) diameter manhole.  If two or more drops are necessary, the manhole 
diameter must be increased to five feet (5’.). 

Manholes subject to flooding shall have watertight manhole covers.   

Vandal-proofBolt Down manhole lids shall be used for manholes located in Offsite easements 
unless.  In areas subject to flooding, bolt down watertight manhole covers are required. The rims 
of manholes in off-site easements shall be placed at least eighteen inches (18””) above final 
ground elevation and shall be marked with fiberglass manhole markers visible four feet (4’) above 
the ground. The rims of manholes located in maintained easements shall be placed flush with the 
final grade and the .  The four-foot (4’) marker requirement shallmay be waived at the discretion 
of the Department. 

Monitoring manholes shall be provided on the service lines for all facilities producing non-
domestic wastewater governed by the Spotsylvania County “Sewage Use Ordinance and 
Pretreatment Ordinance”. Monitoring manholes are owned by the property owner and shall be 
easily accessible. The County shall be givenhave the right of access to monitoring manholes at all 
times. 

2.3.4 Sewer Service Connections 

Service connections shall be provided in accordance with thethis DSM, County ordinances, 
specifications, and details. During site infrastructure construction the cleanout riser will sewer 
lateral shall be broughtconstructed to 4 feet above the surface.  Cleanout service connections are to 

be provided to the edge of the easement, property line, or the right-of-way, with the wye plugged, as 
appropriate, for all lots and parcels within new developments unless otherwise approved by the 

Department of Utilities. line, property line or edge of easement with the end plugged.  A two by 
four (2x4) marker shall denote the end of the lateral per the Lateral Service Connection detail.   
During building construction, the building lateral shall be connected to the existing lateral stub 
with a wye and a cleanout installed to the surface. The cleanout top, per the Standard Detail S-
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10-A, shall be installed to grade by the site contractor prior to CCTV of the sanitary sewer lateral 
by the County and setting of the water meter.  

Service connections shall have a maximum depth of 12twelve feet (12’) at the connection to the 
main. The minimum diameter of pipe to be used for a service connection is 4 inches. The 
minimum grade for service connections shall be 2.08two and eight one-hundredths percent 
(2.08%) (1/4” per foot). A cleanout is to be provided on all service connections at the edge of the 

easement, property line, or right-of-way. Service lateralsLaterals shall be Schedule 26 or Schedule 40 
PVC. and all fittings shall be Schedule 26 or Schedule 40.  

“Hung” Sewers (sewer pump in basement) in houses are encouraged whento eliminate deep 
sewers.  When the basement floor elevation is below the receiving sewer main. A backflow 

preventer, a back water device must be installed and will be inspected by a County building 
inspector. The Department is not responsible for identification of structures that require back 
water devices.  

2.3.5 Sewer Structural Design 

 

The minimum pipe size for all gravity sewer mains shall be eight inches (8”.”) in diameter. 

Structural requirements must be considered in the design of all sanitary sewers and 
appurtenances. This is a matter of detail design and is not subject to generalization. The following 
should be considered at a minimum: 

A. 1. Special Structures: whenever possible sanitary sewer structures shall be built as 
shown in the standard details. Structures other than those shown in the standard details 
shall be considered special structures and shall be designed and detailed by a Professional 
Engineer licensed in the Commonwealth of Virginia. 

B. 2. Flotation: Sewers shall be designed to resist flotation where such conditions may 
reasonably be expected to exist. See § 2.3.1See Section 2.3.1 

C. 3.         Manholes 18’sixteen feet (16’) or deeper shall be 5-five feet (5’) in diameter. 

2.3.6 Hydraulic Design Forfor Sanitary Sewers 

The quantity of sewage for design purposes shall be determined by the requirements of the total 
drainage area, which is tributary to the section of sewer under consideration in its built-out 
condition, unless otherwise approved by the Department of Utilities. 

Until site specific information has been established, the average quantities of sewage shall be 
computed using the following values, which include a minimum infiltration allowance: 

Land Use Gallons per Day per Acre Equivalent Persons per 
Acre 

Residential - 1 to 2 dwellings/acre 500 5 
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Residential - 2 to 4 dwellings/acre 1,200 12 

Residential - 4 to 8 dwellings/acre 2,500 25 

Agricultural 500 5 

Commercial- - Retail 2,000 20 

Commercial- - Office 1,500 15 

Industrial- - Light 2,000 20 

Industrial- - Medium 3,500 35 

Industrial- - Heavy 3,500 35 

 

Where site-specific determinations can be made, sewage flows may be determined by using the 
following specific design information: 

 Facility to be Served Design Units Flow (gpd) 

Single Family Residential 3.5 people/unit 350 

Three Bedroom Apartment 3.5 people/unit 350 

Two Bedroom Apartment 3 people/unit 300 

One Bedroom Apartment 2 people/unit 200 

Three Bedroom Condo 4 people/unit 400 

Two Bedroom Condo 3 people/unit 300 

Elementary School per person 10 

High School per person 16 

Motel and Hotels per room 130 

Trailer CourtsManufactured 
Home developments 

per trailerunit 300 

Restaurants per seat 50 

Service Stations per vehicle serviced 10 

Factories per person per 8 hour shift 25 

Shopping Centers per 1,000 sq. ft. 250 

Hospitals per bed 300 

Nursing Homes per bed 200 

Homes for the Aged per bed 100 

Medical Center per 1,000 sq. ft. 500 

Laundromat per washing machine 500 
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Theaters per seat 5 

Bowling Alleys per lane 75 

Office Buildings per 1,000 sq. ft. 200 

 

Flows for other uses may be determined by using flow information provided by the Applicant and 
approved by the Department of Utilities. 

Peak flows shall be utilized for design of sanitary sewers. Peak flows shall be determined in 
accordance with the Virginia SCAT Regulations and as follows: 

For “Lateral” sewers, sewer pipes that do not receive flow from any other common sewer, and 
“sub-main” sewers, sewer pipes that receive flow from only lateral sewers, peak flows will be 4.0 
times average flows. 

 

For “Main” or “trunk” sewers, sewer pipes that receive flow from multiple sub-main sewers, peak 
flows shall be 23.5 times the average daily flow. 

For “Interceptor” sewers, sewer pipes that receive flow from multiple main sewers, peak flows 
shall be 2.03.5 times the average daily flow.  

A. 1. Sewers shall have a continuous slope, straight alignment, and uniform pipe size 
and material between manholes. 

B. 2. At all junctions where a smaller diameter sewer discharges into a larger one and 
at all locations where the line increases in size, the invert of the larger sewer shall be set 
so that the energy gradients of the sewers at the junction are continuous through the 
manhole. This condition may be met by matching the crowns of the two pipes. 

C. 3. Sewers shall be designed to be free flowing with the hydraulic grade line no higher 
than the crown of the sewer and with slopes sufficient to provide an average velocity, 
when flowing full, of not less than two feet per second. Computations of velocity of flow 
shall be based on a Manning coefficient of 0.013.  Hydraulic Grade Lines shall be included 
on sanitary sewer line profiles.    

D. 4. The following are minimum slopes in feet per hundred feet to be provided for 
sewer lines. Slopes greater than the minimum are desirable.  Pipe size shall not be 
increased solely to reduce required slope unless approved by the Department of Utilities. 

 

 

Pipe 
Size 

 

8” 

 

10” 

 

12” 

 

15” 

 

18” 

 

21” 

 

24” 

 

27” 

 

30” 

 

36” 
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Slope 
(%) 

 

0.40 

 

0.28 

 

0.22 

 

0.15 

 

0.12 

 

0.10 

 

0.08 

 

0.067 

 

0.058 

 

0.046 

 

E. 5. In cases where sewers are to be constructed on steep grades, the slope shall not 
exceed twenty percent (20%.%). Suitable drop manholes shall be provided to break the 
steep slopes and to limit slope to no more than 20% in the connecting sewer pipes 
between manholes. 

F. 6. Miscellaneous head losses at manholes, curves, and junctions shall be estimated 
and allowed for as follows: 

a. In sewers twenty-four inches (24””) and less in diameter, allow head loss equal to at 
least 0.10 feet at each manhole. The Department of Utilities may allow this to be 
reduced to 0.05 feet under special circumstances. 

b. At transitions and intersections of sewers larger than 24”twenty-four inches (24”) in 

diameter, allow 0.50 V
2

/2g, where “V” is the velocity in the downstream pipe 
assuming pipe full conditions (feet per second) and “g” is the gravitational constant of 
32.2 feet per second squared. 

7.G. The pipe diameter should be continually increasingincrease with the increase in 
tributary flow. Where steep ground slopes make possible the use of a reduced pipe size 
and substantial economy of construction costs is thereby indicated, the pipe size may be 
reduced, but hydraulic allowances shall be made to provide for head loss at entry, 
increased velocity and effect of velocity retardation at the lower end where the flow will 
be on flatter slopes. In no case shall pipe size be reduced more than one nominal size in 
diameter.  

8.H. The minimum pipe size for gravity sewers shall be 8- inches. 

I. Gravity sewer mains eight (8), ten (10), and twelve (12) inches in diameter shall be sized 
at fifty percent (50%) of full pipe flow. Pipes fourteen inches (14”) and larger shall be sized 
at eighty-five percent (85%) of full pipe flow. 

The hydraulic computations shall be submitted to the Department of Utilities for 
approval. The Engineer shall submit with all sewer plans information and calculations on 
sewer flow demands, sewer shed drawings including tributary areas, sewer capacities for 
the projectProject, and, if requested, an analysis of downstream capacity of existing 
improvements. 

2.3.7 Sewage Pump Stations Andand Force Mains 

The current edition of the Spotsylvania CountyThe Water/Sewer Master Plan identifies regional 
sanitary seweragesewage and water pumping stations.  Pumping stations not previously identified in the 
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Water/Sewer Master Plan will not be considered unless such pump stations meet interim utility planning 
objectives and approved by the Department. 

 

The pump station design shall be in accordance with the approved preliminary engineering 
report. At a minimum, the following information shall be provided in the construction plans: 

A. 1. Structural design and calculations, including steel reinforcement drawings where 
applicable, for the facility, 

B. 2. Hydraulic design for the equipment selected, including scaled drawings, 

C. 3. Electrical and mechanical drawings and specifications for the equipment selected,  

D. 4. All mechanical and electrical equipment which could be damaged or inactivated 
by contact with or submergence in water shall be physically located above the 100-year 
flood or otherwise protected against the 100-year flood damage. All stations shall be 
designed to remain fully operational during the 25-year flood. 

E. Project specifications, 

F. 5. Pump and system head curves, 

6. Site Plan. 

G. The average and peak station inflows shall be determined. Appropriate industry standard 
engineering methods, as indicated in Section 2.3.6 of this DSM and subject to approval by 
the Department, may be used in calculating the average sewage flows. The peak flow shall 
be determined as indicated in Section 2.3.6 and shall not be less than 3.5 times the 
average flow. 

H. The effective capacity of the wet well should be such that one pump will have a cycle time 
of no less than ten (10) minutes and there will be no more six (6) pump starts per pump 
in one hour, unless approved by the Department. Pump cycle time includes both the 
pump down time and influent fill time.   

I. Site Plan. 

The construction plans shall be approved by the Department of Utilities and the DEQ.  

All pump stations willshall have a backup operation system installed.  The Director shall determine 
the best application on a case by case situation. 

At least one of the following systems shall be installed at all pump station sites:  

A. A permanent diesel engine driven direct drive critically silence pump set.  The pump set 
shall be self-priming.  The pump set shall have permanent piping to the station and wet 
well and all appurtenances shall be insulated to protect against freezing.  The pump set 
shall be designed to handle the maximum capacity of the station.  

B. A permanent diesel engine driven direct drive power pack generator and automatic 
transfer switch that will handle the starting and operating load of all equipment needed 
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for sustained operation as per the SCAT regulations. The type of fuel for the generator 
i.e., diesel, gasoline, or propane, shall be at the discretion of the Utilities Department.  

SCADA systems shall be required with all new pump stations.  The SCADA will be consistent with 
the most current type being utilized for existing pump stations, and must be acceptable to the 
Utilities Department. 

Sanitary sewage force mains shall be zinc coated ductile iron pipe with V-Bio wrap, with a 
corrosion resistant 401 ceramic epoxy coating or approved equivalent, PVC, AWWA C-900, pipe, 
or other pipe approved by the Department of Utilities..  Force mains are to be designed with a 
minimum flow velocity of 2.0 feet per second and a maximum flow velocity of 8.0 feet per second.  
A Hazen-Williams “C” value of 120 shall be used for design. Minimum force main size shall be 
four inches (4””) in diameter.  A constant grade shall be used where feasible.  Valves and air 
releases will be provided where directed by the Department of Utilities. Minimum cover on force 
mains shall be 3.5 feet. 

Design parameters for calculation of thrust restraint lengths shall be as follows: 

A. Soil designation is cohesive granular 

B. Minimum depth of cover is 3.5 feet 

C. Use type 3 laying conditions 

D. Design pressure is 100 PSI working pressure plus 120 PSI surge allowance 

E. Safety factor is 1.5 

F. The Engineer shall increase the above lengths for working pressures greater than 100 PSI 

G. The Engineer shall individually evaluate all combined bends and indicate the required 
lengths on the profile view 

Manholes receiving the discharge from force mains shall be designed in accordance with the 
County’s standard details.this DSM.  In addition, special acid-resistant manholes and sanitary 
sewer pipe shall be provided downstream of the discharge point for a minimum of 2,000 feet.  
On existing systems, non-acid resistant sanitary pipes and manholes shall receive an approved 
PVC liner or other acid resistant liner approved by the Department of Utilities. 

2.3.8 Grease Interceptors 

 

All non-domestic facilities dealing with grease shall, at the Owner’s expense and as required by 
the Department of Utilities: 

1.A. Provide a set of plans for review and approval by the Department Utilities and the 
County Department of Code Compliance. 

2.B. Provide an adequately sized grease interceptor. 
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3.C. Locate the interceptor in a manner that provides ready and easy accessibility for 
inspection and cleaning. 

4.D. Maintain grease interceptors in continuous proper operating condition, further 
the. The Owner shall be responsible for all repairs, replacements, maintenance costs, or 
any other fees not specified in this section. 

5.E. Unless otherwise specified by the Department of Utilities, service the grease interceptor 
at a minimum of every six (6) months,.  

 

Sizing Requirements: 

 
 The recommended minimum size for an exterior grease interceptor is 1,000 gallons. The 
 generator may supply sizing information for a smaller unit, but under no circumstances 
 shall an exterior grease interceptor have a capacity of less than 500 gallons. 

 

Design Considerations: 

1.A. Except for grease traps, each grease interceptor shall be located outside of a building or 
structure at least ten feet from any sink or dishwasher to allow proper cooling of 
wastewater, in an area accessible for service, and so installed and connected that it shall 
be at all times easily accessible for inspection, cleaning and the removal of intercepted 
waste. The inlet flow control inspection ports, the interceptor inspection ports, and the 
effluent monitoring ports shall be in area where vehicles maydo not temporarily block 
access, .  It shall be a violation of the use ofrequirement of accessibility if ladders are 
required to reach or the removal of bulky equipment or stored materials must be removed 
in order to access or inspect any of the components of the grease interceptor shall 
constitute a violation of accessibility. The location of all inspection and motoring ports 
shall be included on the building plans and must meet the approval of the Department of 
Utilities. 

2.B. The grease interceptor shall be constructed of impervious materials capable of 
withstanding abrupt and extreme changes in temperature. It shall be of substantial 
construction and shall meet all applicable loading criteria for locations subject to vehicular 
traffic loads. The structure shall be made watertight through bituminous coatings, joint 
gaskets, and pipe connection gaskets/ or seals. 

3.C. The grease interceptor shall be properly vented to allow flow through the unit without 
creating potential odor problems. 

4.D. Inspection ports shall be installed prior to the influent flow control device and for each 
compartment of the unit. 
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5.E. An effluent monitoring port shall be provided for ease of sampling the discharge from the 
interceptor. The monitoring port shall be, within the confines of the property boundary, 
as close as possible to the connection with the POTW, but prior to its combining with any 
other waste stream. It shall be unlawful for any generator to divert sewage around a 
monitoring port to the POTW. 
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3.  Construction SpecificationsStandards  

3.1  General Requirements 

3.1.1 General 

 

A. A. Construction Regardless of when early grading and land disturbing activities are 
permitted, construction on any utility project will Project shall not be allowed to 
begincommence until all criteria of the design review and approval process have been 
completed, which includesincluding a certificate to construct from DEQ, if required and  
the Department of Utilities receivingDepartment’s receipt of a stamped-as-approved set 
of plans from the Spotsylvania County Planning Department.                

B. B. AThe Department shall conduct a preconstruction meeting will be required with 
the Applicant prior to beginning anythe commencement of work. AtThe Applicant shall 
provide at least two County working daysdays’ advance notice must be given to the 
Department of Utilities’Department’s Inspection Section to schedule a preconstruction 
meeting. If all requirements are met, a Department Certificate of Construction (“COC”) will 
be issued at the completion of the meeting. The COC shall be posted on the job site for 
compliance.  

C. C. Cut sheets are required on all gravity and force main wastewater projectsProjects. 
Cut sheets are required on water line projectsProjects where the sub grade has not been 
installed, in areas where final grades for future roads and paved areas cannot be 
determined, and on projectsProjects where water lines are installed in easements. Three 
copies of construction cut-sheets shall be submitted to the Department of Utilities prior 
to the beginningcommencement of construction. Cut sheets are toshall be prepared by a 
qualified engineer or surveyor. Cut sheets shall include station, offset, existing grade, 
proposed grade, utility location, size, and material as a minimum, plus temporary bench 
marks at each manhole on sanitary sewer projectsProjects, and at no more than 500 foot 
intervals on any other projectProject. Cut sheets shall be provided for gravity sewer 
projectsProjects at every manhole. For water main or force main projectsProjects, cut 
sheets shall be provided for every valve, fitting, or pipe feature, excluding services, and at 
intervals not to exceed 150 feet. 

D. Prior to the installation of water mains, unless waived by the Inspector, an                        
Director, an Engineer or surveyor must certify in writing that: 

a. 1. All pavement and shoulder areas within the right-of-way are graded to 
within six inches (6””) of sub grade. 

b. 2. All ditches and slopes to 1 foot outside the right-of-way have been graded 
to final grade. 
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E. E. The Contractor shall comply with erosion and sediment control requirements of 
the County and the requirements of the projectsProjects land disturbance permit, if one 
is required, before beginning clearing or construction. 

F. F. The Contractor shall comply with the requirements of permits issued by 
Spotsylvaniathe County, VDOT, and all other regulating agencies. 

G. G. It shall be the responsibility of the Applicant or his agent to acquire all easements 
necessary for water and/or sewer installation. Easements shall be obtained, recorded, and 
the instrument number noted on the as-built plans. Deeds for easements shall be in a form 
acceptable to the County. The Applicant shall adhere to any special agreements 
negotiated with the landowner regarding restoration of the easement in addition to the 
usual and customary requirements of the Department of Utilities. 

H. H.  The Contractor shall notify all adjoining property owners at least two (2) weeks in 
advance of the start of any work in an off-site easement. The County may require such 
notification to be in writing,; if so, copiesa copy of theeach letter shall be presented to the 
County at the preconstruction conference.  

I. I.  The Contractor shall make all reasonable efforts to keep construction noise at a 
minimum. The Contractor shall comply with the County’s Noise Ordinance at all times. 

3.1.2 Laws Andand Regulations 

 

The Contractor shall abide by all Federal, State, and local regulations, rules, laws, and ordinances, 
which may in any manner affect those employed or engaged in the work, or in any way affecting 
the conduct of the work.    

3.1.3 Materials Andand Workmanship 

It is the intent of the County’s specifications to describe in general and broad terms the character 
of materials and workmanship required with regard to all ordinary features, and to require first-
class work and materials in all particulars. For any unexpected features arising during the 
progress of the work and not fully covered in the specifications, the County shall require first-
class work to be performed and first class materials to be used by the Contractor. 

The County reserves the right to employ an independent testing laboratory to conduct tests, in 
addition to those to be completed by the Applicant and/or Contractor, of materials, soils, 
workmanship, facilities, or other items as the County may deemdeems necessary, in its sole 
discretion, to assure complete compliance with the requirements of the County’s 
specifications.this DSM. The Applicant and Contractor shall offer full cooperation with personnel 
in the employ of the County in making these tests. If any such test completed by the County 
shows that substandardthe work has been performed or materials provided are substandard, the 
Applicant shall be charged the County’s cost for completing these tests. The Department of 
Utilities will not issue a letter of “Final Acceptance” for any part of the water or sewer system 
serving the projectProject until all such charges have been paid.  
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3.1.4 No Deviation Byby the Contractor Fromfrom Approved Plans and 
Specifications 

The Contractor shall not deviate from the plans, profiles, cross-sections, and specifications 
without the written approval of the County.Director. The Contractor shall obtain approval from 
DEQ or VHD as required. If deviation occurs on the part of the Contractor, he shall correct the 
error at his expense in a manner satisfactory to the County. 

3.1.5 Use Ofof Water 

No water shall be drawn from the County’s facilities for the testing, flushing, or other purposes 
of newly installed or repaired lines until suitable arrangements have been made with the 
Inspector. All other incidental water uses will be covered under the Department of Utilities fees. 

3.1.6 Clean Up and Restoration 

Upon completion of the projectProject, before the final inspection of the work and acceptance 
by the County, the Contractor shall remove any debris and sediment from any installed piping. 
The worksite, including all rights-of-way, shall be cleaned up by removingcleared of all trash and 
debris, all machinery, tools, surplus material, temporary buildings, and any other construction-
related structures from the site of the work. The worksite shall be restored to a condition equal 
to or better than condition in which it was prior to the construction. Areas not stabilized 
otherwise shall be seeded or mulched. 

3.2  Trenching, Backfilling Andand Compaction 

3.2.1 General 

3.2.1.1 Quality Assurance 

All work shall conform to County of Spotsylvania requirements and, where construction is within 
a State right-of-way, the applicable requirements of VDOT. 

3.2.1.2 Safety 

The Contractor is responsible for job site safety. The Contractor shall comply with all applicable 
safety rules and regulations of OSHA, VOSH, and other agencies having jurisdiction over the work, 
including but not limited to the Virginia Work Area Protection Manual and the “Virginia Overhead 
High Voltage Line Safety Act”. All.” The Contractor shall strictly adhere to and enforce all safety 
measures related to, but not necessarily limited to, trenching, confined space, traffic control, and 
other applicable safety measures, shall be strictly adhered to and enforced by the Contractor. 

3.2.1.3 Job Conditions 

A. A. Protection of Existing Utilities: It shall be the responsibility of theThe Contractor 
to conductshall be responsible for conducting the work in such a manner as to avoid 
damage to or interference with, any existing utility services. This shall include taking 
preventive measures, such as plugging or otherwise securing all openings, to exclude the 
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introduction of dirt, stone, construction materials, or any other debris into the existing 
pipe or service connection. If such damage, interference, or interruption of service occurs 
as a result of hisits work, it shall be the Contractor’s responsibility to promptly notify the 
County and utility owner of the occurrence and to repair or caused to be repaired the 
damage immediately, at his ownContractor’s expense, and to the satisfaction of the 
County and the owner of the utility owner. Further, itthe Contractor shall be the 
Contractor’s responsibility to uncover and exposeresponsible for uncovering and 
exposing the location of all service connections to avoid damage or interruption of 
service. If damage occurs, the Contractor shall make the necessary repairs in accordance 
with the above requirements. It is also the responsibility of theThe Contractor to 
determineshall also be responsible for determining in advance of beginning his 
construction effort the exact location of all utilities, and the effect theysuch utilities will 
have on histhe work by contacting “Miss Utility” 48 hours prior to starting work, 
telephone 1-800-552-7001 for assistance. 

B. B. Protection of Persons and Property: 

a. 1. BarricadesThe Contractor shall put up barricades for open excavations or 
work area shall be providedareas. All such barricades shall be in accordance with 
the requirements of the authorities or agencies having jurisdiction. 

b. 2. StructuresThe Contractor shall protect structures, utilities, sidewalks, 
pavements, and other facilities shall be protected from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created 
by work or other operations in the area. 

C. C. The equipment used for thisthe work shall meet all local, State, and Federal safety 
standards governing thisthe work. All power machinery shall have adequate mufflers to 
keep noise to a minimum. The Contractor is responsible for complying with the 
requirements of the County’s noise ordinance. 

3.2.2 Products 

3.2.2.1 Soil Materials 

Definitions: 

A. A. Unsuitable Soil Materials: Soil that is too wet to permit proper compaction as 
determined by the Inspector or not appropriate for the use intended as defined in these 
specifications. 

B. B. Soil Backfill and Fill Materials: 

1.a. Approved excavated or imported soil materials must be free of rock or gravel 
larger than 2”two inches (2”) in any dimension, debris, waste, frozen materials, 
organic, and other deleterious matter. 
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b. 2. Approved materials must be at a moisture condition suitable for compaction at      
required density.  

 

C.             C.        Aggregate Materials (Sand, Stone, and others): 

 
D. Aggregate materials will be defined using the latest edition of the Virginia Department of 

Transportation Road and Bridge Specifications, “2.” Approved materials must be at a 
moisture condition suitable for compaction at required density. 

 

3.2.3 Execution 

3.2.3.1 Inspection 

The Inspector shall examine the areas and conditions under which excavating, filling, and grading 
are to be performed and notify the Contractor of any conditions that may be detrimental to the 
proper and timely completion of the work. The Contractor shall not proceed with the work until 
unsatisfactory conditions have been corrected in a manner acceptable to the County. 

3.2.3.2 Excavation 

A. A. Excavation consists of removal and disposal of material encountered when 
establishing required trench elevations. Unauthorized excavation consists of removal of 
materials beyond indicated elevations or dimensions without specific direction from the 
County. 

B. B. UnsuitableThe Contractor shall remove unsuitable soil shall be removed to a 
depth determined by the Inspector and replacedreplace it with No. 57 stone, or other 
material approved by the Inspector, which shall be uniformly and thoroughly compacted. 

C. C. Sheeting, Shoring, and Bracing: Provide sheeting, shoring, and bracing as 
necessary to prevent cave-in of excavation or damage to existing structures on or 
adjoining the site. 

a. 1. Establish requirements for trench shoring and bracing to comply with 
codes and authorities having jurisdiction. The Contractor’s attention is called to 
Rules and Regulations Governing the Safety and Health of Employees Engaged in 
Construction as adopted by the Safety and Health Codes Commission of the 
Commonwealth of Virginia and all latest revisions thereto and issued by the 
Department of Labor and Industry. 

The Contractor shall perform all construction operations in accordance with the 
U.S. “Occupational Safety and Health Act of 1970”, the Standards of the U.S. 
Department of Labor, OSHA, and the latest amendments thereto.  
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b. 2. Sheeting, shoring, and bracing may be left in place with the approval of the 
utility owner and VDOT if within a State right-of-way, but must be cut off to a 
depth of not less than two (2) feet below the surface. 

D. D. Dewatering: Prevent surface water and subsurface or groundwater from flowing 
into excavations and from flooding projectProject site and surrounding area. 

a. 1.       Dewatering shall not be done by draining into existing sanitary sewer  

b. 2.        Do not allow water to accumulate in excavation. Provide and maintain 
pumps, well points, sumps, suction and discharge lines, and other dewatering 
system components necessary to convey water away from excavations. 
Dewatering shall continue until backfilling has been completed. 

c. 3. Convey groundwater and surface water removed from excavations to 
collection or run-off areas approved by the County. Trenches shall not be used as 
temporary drainage ditches. 

d. 4. All dewatering shall comply with the requirements of the latest edition of 
the Virginia Erosion and Sediment Control Handbook. 

 

E. E. Stability of Excavations: 

a. 1. Slope sides of excavations to comply with local, State, and Federal codes 
and ordinances having jurisdiction. Shore and brace where sloping is not possible 
because of space restrictions or because of the instability of the material being 
excavated. 

b. 2. Maintain sides and slopes of excavations in a safe condition until 
completion of backfilling. 

F. F. Material Storage: 

a. 1. Stockpile approved excavated materials where approved by the County, 
until required for backfill or fill. 

b. 2. Place, grade, and shape stockpiles for proper drainage. 

c. 3. Locate and retain soil materials away from edge of excavations. 

d. 4. Dispose of excess soil material and waste materials as hereinafter 
specified. 

e. 5. Stabilize soil stockpiles with temporary seeding as required. 

G. G. Excavation for Trenches and Structures:  

a. 1. Trenches shall be opened only so far in advance of pipe laying as the 
County will permit and in no case will this distance exceed 300 feet. The width of 
the trench at and below the top of the pipe shall not exceed the outside diameter 
of the pipe plus twenty-four inches (24”). The trench walls above the top of the 
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pipe may be sloped or the trench above the top of the pipe may be widened as 
necessary for bracing, sheeting, and shoring. Where these trench widths are 
exceeded, the Contractor willshall be required to mechanically tamp an approved 
backfill material from the bottom of the trench to six (6) inches above the top of 
the pipe as directed by the County and the trench re-excavated to the proper 
dimension. 

b. 2. Excavate trenches to the depth indicated or required. Carry the depth of 
trenches for piping to the indicated flow lines and invert elevations. 

c. 3. Grade bottom of trenches as indicated. Notch under pipe bells to provide 
solid bearing for the entire body of the pipe. 

d. 4. The trench shall be in accordance with the County StandardDSM Details. 

e. 5. Cold Weather Protection: Protect excavation bottoms against freezing. 

f. 6. Excavation for structures shall conform to the lines and grades as shown, 
established, or as necessary. Where the bottom of the excavation is in unsuitable 
material, such material shall be excavated to a depth of one foot below the 
bottom of the structure or to a depth required by the County and replaced with 
No. 57 stone, coarse sand, or other material approved by the County. Bottoms 
shall be planked or covered with appropriate fabric if necessary to prevent the 
mixture of native in-place materials with the backfill material. All sheeting, 
bracing, and shoring required for safety shall be installed in conformity with 
applicable rules and ordinances. 

3.2.3.3 Hardpan Excavation 

Hardpan is classified as clay, shale, or sand indurate, or hardened, with a 
cementationscementitious material, which requires loosening with an air spade or blasting 
before it can be removed from the trench. The same clearances shall be made between the pipe 
or structure and hardpan material as is described hereinafter for rock excavation. 

3.2.3.4 Rock Excavation 

A. A. Definition: Rock excavation shall compriseis solid rock in the original bed or well 
defined ledges andcomprised of solid rock which can only be removed by blasting and/or 
drilling or by the use of jack hammers, and shall include all boulders or detached pieces 
of rock one-half cubic yard or more in content.  

B. B. Pipe Trench: Rock shall be excavated a minimum of six (6) inches (6”) below the 
bottom of all pipes. The pipes shall be laid on a cushion of approved material, of sufficient 
depth to provide the proper grade. A minimum clearance of six (6) inches (6”) shall be 
provided between the vertical walls of the trench and the bell of the pipe. 

C. C. Structures: Rock excavation for structures shall extend a minimum of eight (8) 
inches (8”) below the bottom or base of structure and suitable bedding shall be provided. 
A minimum clearance of six (6) inchestwo feet (2’) shall be provided between the rock 

http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
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and the exterior face of the structure when forming is not used. The minimum clearance 
shall be two (2) feet when forming is used. 

3.2.3.5 Blasting 

A. A. Blasting operations shall be in strict accordance with Rules and Regulations 
Governing Manufacture, Storage, Handling, Use, and Sale of Explosives issued by the 
Department of Labor and Industry of Virginia and any County ordinances. All blasting shall 
be done at the sole risk of the Contractor and shall be done only by experienced licensed 
personnel. Occupants of nearby structures shall be notified prior to beginning blasting 
operations. The blasting operation and notification schedule shall be coordinated with 
the County Fire Marshall. 

B. B. When blasting is required,; the Contractor shall conform to the following 
requirements: 

a. 1. Blasting shall not be permitted before 9:00 A.M. or after 4:00 P.M.  
Monday through Friday. 

b. 2. Blasting on Saturdays, Sundays, or holidays shall not be permitted. 

c. 3. The Contractor shall, each day when necessary to blast, set up an 
approximate schedule of blasting operations, and provide 24 hourshours’ notice 
to the County and property owners with occupied buildings within 1000 feet of 
blasting. 

d. 4. The Contractor shall use mats to minimize noise and control flying debris. 

e. 5. The Contractor shall obtain all required permits. 

3.2.3.6 Backfill Forfor Trenches 

A. A. After the installation of the pipe has been field inspected and approved, the 
trenches shall be backfilled as specified and shown in the County Standard 
DetailsSpotsylvania County Standard Details or VDOT Standard details (specifically the 
latest version of the LUP-OCPR detail), and all related VDOT standards, specifications, and 
regulations if in the right of way. 

B. B. Pipe shall have minimum bedding as shown on the County Standard 
Details.Spotsylvania County Standard Details. Pipe bedding shall be VDOT #5 or #57 stone.  

C. C. Trenches shall be constructed in accordance with Spotsylvania County 
detailsStandard Details or VDOT requirement, whichever is more stringent. The initial 
backfill shall be carefully compacted by hand or pneumatic tamping methods under the 
pipe, on both sides of the pipe, and above the pipe. Materials shall conform to the 
following: 

a. 1. Controlled Fill 

http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx
http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx
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1. a. as Roadbed fill shall consist of suitable imported on-site  materials per 
the VDOTVDOT’s LUP- OCPR detail and approved by VDOT for use in the 
roadway prism. 

2. b. Materials placed in a trench excavated in the roadway: Borrow materials 
for backfill operations must have a minimum CBR of 15.  Suitable materials 
for fill (minimum CBR of 15) shall consist of any approved material 
imported or excavated from the cut areas, shall contain no rocks or gravels 
greater than two inches (2”) in size, and shall contain at least 40 percent 
of material smaller than one-fourth inch (1./4”) in size. No material of a 
perishable, spongy, or otherwise improper nature shall be used as fill. 
Materials classified as SM or SC in accordance with ASTM D2487 shall be 
used. 

b.    2. Select Backfill 

1.     a. Imported materials placed under 
pavement: VDOT 21A 

2. b. All other areas in right-of-way to be maintained by VDOT: Materials 
classified as SM or SC in accordance with ASTM D2487, free of rock or 
gravel larger than two inches (2”) in any dimension, debris, waste, frozen 
materials, organic material, and other deleterious matter.  The plasticity 
index shall be less than twenty (20.). 

c.    3. Bedding  

Where directed by County, Owner, or VDOT Inspector,  bedding stone shall be 
wrapped in geosynthetic filter fabric. 

1. a. Watermains: VDOT #5 OR #57 Water mains: When stone unless 
otherwiseis required by the County or VDOT. VDOT, VDOT #5 OR 
#57 shall be used.  

2. b. Sanitary Sewer: VDOT #5 or #57 stone. 

d. 4. Unsuitable Material  

Any material that contains more than five percent (5%%) by weight organic 
matter, or that having unstable bearing capacity, excessive moisture content, 
roots, mulch, debris, waste, or frozen materials. 

D. D. After the initial backfill has been placed, the remainder of the backfilling may be 
done by hand or with mechanical equipment in lifts no greater than eight inches (8””) 
loose / or six inches (6””) compacted lifts. 

E. E. Where settlement occurs, the trench shall be refilled, contoured, and compacted 
by an approved method to conform to the surface of the ground. 

F. F. SheetingIn general, sheeting and bracing shall, in general, be removed as the 
backfilling progresses, and in such a manner as to avoid caving of the trench. Voids left by 
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the withdrawal of the sheeting or shoring shall be carefully filled and rammed. Where, in 
the opinion of the County, damage is liable to result from the withdrawal of the sheeting, 
it shall be left in place. 

G. G. No rocks larger than two inches (2””) in any dimension should come in contact 
with pipe. 

H. H Backfill shall be completed in 6-six inch (6“) layers with the following percentage 
of maximum density at optimum moisture content as determined by AASHTO T-99. See 
Section 3.2.3.8.2 

a. 1. 95Ninety-five percent (95%) within 10ten feet (10’) of and under 
pavementspavement, road shoulders, roadside ditches, driveways and other 
structures. 

b. 2. 85Eighty-five percent (85%) for pipelines installed outside of the roadway 
prism. 

I. I. Under Existing Roadways and Pavement: Backfill for trenches under roadways and 
other paved areas shall be in accordance with the requirements specified above or, if 
more stringent, the requirements of VDOT. 

J. J. Clay dams:  Clay dams shall be utilized in the trench where the possibility exists 
that ground or surface water will follow the sewer trench, causing damage or                                 
undermining of pipe bedding. Clay dams shall be installed in the trench as directed by the 
Inspector to prevent                         groundwater from flowing down the trench and 
damaging the sub grade as                                     directed by the Inspector. Clay material 
with an. Native soil for use in clay dams shall be Class CL, MI, CH, SC, or have a verifies 
imperviousness of 1x10-50.001 cm/sec                         shall be used in clay damsas per 
ASTM 05084. The Inspector shall approve clay material prior to use. 

K. K. Backfill Placement: Backfill shall be placed so that it cannot get intoinfiltrate 
existing or newly laid pipes, manholes, valve boxes, or any other related structures. 

 

 

3.2.3.7 Backfill Forfor Structures 

Around and adjacent to structures, backfill shall be of material of suitable stability and 
permeability. Backfill shall be placed in 6six inch (6”) lifts, with each lift being compacted by an 
approved method. No backfill shall be placed against a structural wall until all connecting 
structural members are in place. It shall be the Contractor’s responsibility to provide compaction 
to ninety-five percent (95%%) per ASTM D-698. The Contractor shall provide adequate protection 
to all structures during backfilling and use every precaution to avoid damaging or defacing them. 

3.2.3.8 Compaction 

The Contractor is responsible for the correct bedding of utility lines, backfill of pipe trenches, and 
compaction of backfill for all pipe installations except for parallel installations under the 
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pavement as approved by VDOT. If in the Inspector’s opinion, excavated material is not suitable 
for backfill, imported backfill must be used. 

The County shall require that the Contractor shall have density and compaction tests performed by a 
certified independent laboratory verifying that the trench backfill has been compacted as required. Any 
material not compacted as required shall be removed and replaced, re-compacted, and re-tested. The 
work shall be performed by a qualified testing consultant.  Upon completion of each layer of fill in a 
designated area, the Contractor shall allow adequate time must be allowed for the testing consultant to 

inspect the tests. Verbal results of tests shouldshall be immediately given to the Contractor and Inspector 

immediately. Copies of theall test results shall be furnishedsubmitted to the County within 72 hoursfive 

(5) business days of the conclusion of the test. 

 

 

 

 

Prior to finalfirst acceptance of the projectProject by the county, the Contractor shall supply to 
the County the certification by a P.E. must be supplied to the county, showing that the 
construction adhered to the approved plan was followed and the results thereof complied with 
the compaction testing specifications. 

3.2.3.8.1 COMPACTION AND INSPECTION FOR PUBLIC UTILITIES UNDERUNDER 

PAVEMENTS IN VDOT MAINTAINED RIGHTSMAINTAINED RIGHT-OF-WAY – NEW 

CONSTRUCTION 

The County or its consultant shall provide testing services for parallel installation of waterlines, 
sanitary sewers, and appurtenances to be located under pavements in right-of-way to be 
maintained by VDOT.  The Owner shall be responsible for reimbursing the County for all costs 
associated with reporting, inspection, compaction, and laboratory services related to this installation.   

 

The Reimbursement Agreement in Appendix FE of this manual mustDSM shall be executed by the 
Owner prior to construction It. The Reimbursement Agreement outlines requirements and 
conditions that need to be met for the County to be reimbursed by the Owner for the County’s 

costexpenditures related to geotechnical testing and inspection for water and sanitary sewer utility 

trenches under the roadway.  The agreementReimbursement Agreement in Appendix E is a draft 
document. The County and the Owner and agree upon items specific items related to the project will 
have to be discussed and agreed upon between the Owner or Owner’s representative and the Countya 
Project before construction of public utilities under the roadway can commence.  The agreement 
language will be modified as necessary and willThe Reimbursement Agreement shall be reviewed by the 

County Attorney’s office before the County can provide final approval.   
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Following completion of construction of each site plan, infrastructure plan or section of a subdivision 

construction plan, as evidenced by the County’s First Acceptance Letter, the County shall submit 
one copy of all reports to: 

  Area Land Use Engineer (North) 

  VDOT Fredericksburg District 

  86 Deacon Road 

  Fredericksburg, VA 22405 

 

3.2.3.8.2 COMPACTION AND INSPECTION – TESTING AND REPORTING METHODSMETHOD 

 

Any installation of public utilities outside of the VDOT maintained right-of-way to be maintained by 
VDOT shall adhere to Spotsylvania County Utility Standard Details for compaction and backfill. 

 

Any parallel installation of public utilities under pavement in the right-of-way shall follow the 
requirements below as well as the VDOT Land Development Inspection Documentation Best Practices 
Manual and all pertinent VDOT specifications. 

  

A. Test Methods – The following test methods must be used: 

1.a. VTM-1: Laboratory Determination of Theoretical Maximum Density Optimum 
Moisture Content of Soils, Granular Subbase and Base Materials 

2.b. VTM-10: Determining Percent Moisture and Density of Soils Under Asphalt 
(Nuclear Method) 

3.c. VTM-12: Use of One-Point Proctor Density 

4.d. AASHTO-T191: Standard Method of Test for Density of Soil In-Place by Sand 
Cone Method 

 

B. Testing Frequency – ShallTests shall be performed in accordance with VDOT Materials 
Division Manual of Instruction Section 309, Project Sampling Testing and Inspection 
Section 309.01 Density Control, Section (d), Frequency of Field Density Test as 
modified below: 

 

1.a. Backfill for pipes. A minimum of one (1) test shall be performed per for each 
six inch (6””) lift on alternating sides of the structure for each 100 linear ft.feet 
or portion thereof in structure length. This test pattern shall begin after the 
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first six inch (6-in.”) compacted layer above the structure’s bedding and shall 
continue to one (1) foot above the top of the structure. 

 

2.b. Backfill for Manholes:  Manholes shall have a minimum of one (1) test 
performed around the perimeter of the structure every fourth (4th) compacted 
layer to five (5feet (5’) below the top of the structure; in the top five (5) feet 
(5’), one (1) test every other lift around the perimeter of the structure shall be 
performed.    The test pattern shall begin after the first four-inch (4-in.”) 
compacted layer above the bedding and shall continue to the top of the 
structure. 

 

C. Qualifications of Technicians – AllEach field technicians must be certifiedtechnician 
shall hold a certification as a VDOT Soils Compaction Technician. 

 

D. Reporting Forms – Shall beThe Contractor shall report all test results on forms in 
accordance with VDOT  Materials TL (Test Log) Forms as shown below: 

 

a. TL-55 Report of Nuclear Test Section  

b. TL-125A Worksheet for One Point Proctor 
c. TL-125 Report on Sand Cone Density 
d.b. TL-124 Report of Nuclear Embankment Densities 

 

c. TL-125 Report of Field Density of Soil 

d. TL-12A Worksheet for One-Point Proctor 

E. Report Submissions – The owner, developer, or contractorContractor shall submit the 
above reports, sealed by a Professional Engineer, licensed in the Commonwealth of 
Virginia, to the Department of Utilities on a weekly basis. Reports shall certify that the 
construction conforms to the plans and specificationsApproved Plans.  

 

Following completion of construction of each site plan, infrastructure plan or section of a subdivision 
construction plan, as evidenced by the County’s First Acceptance Letter, the Contractor/Owner/Developer 
shall submit one copy of all reports to: 

  Area Land Use Engineer (North) 

  VDOT Fredericksburg District 

  86 Deacon Road 
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  Fredericksburg, VA 22405 

3.2.3.9 Construction Inin Public Streets, Roads Andand Alleys 

A. All requirements of the VDOT permit shall be followed, unless specified otherwise by 
VDOT. The Contractor’s operations in public streets, roads, or alleys, shall be confined to 
as small a space as is practicable, so as not to cause undue inconvenience to the public or 
abutting properties, and shall be subject at all times to the approval of the County. Unless 
otherwise directed by an agency controlling the public street, road, or alley being worked 
in, the Contractor shall perform proposed construction within public streets, roads, and 
alleys as follows: 

B. A. Water and sewer lines are toshall cross roadways at right angles and/or to parallel 
to roadways. Uncased utility lines are toshall be designed to have sufficient strength to 
withstand dead loads and superimposed live loads. All restoration materials and 
workmanship shall conform to the latest edition of the Virginia Department of 
Transportation Road and Bridge Specifications in addition to permit requirements. The 
Contractor is responsible for obtainingshall obtain all highway permits and 
forwardingforward a copy of each to the County. Method of construction (trenching, 
boring, tunneling, jacking, or otherwise) mustshall be shown on the permit and plans. The 
Contractor is responsible for identifying, locating, adjustingshall identify, locate, and/, as 
necessary, adjust, or relocatingrelocate, existing utilities, structures, and survey markers 
(including makingcoordinating all the arrangements necessary to coordinate the work to 
be performed).   

C.  Nothing contained herein is intended, nor should be construed, to relieve the 
Contractor in any manner whatsoever of histhe responsibility for maintainingto maintain 
trenches, pavement structure, shoulders, and generally the work site in angeneral in a 
manner acceptable manner. Prior to the actual open cut,County. The Contractor shall 
notify the Department of Utilities and the agency having jurisdiction over the road is to 
be notified at least forty-eight (48) hours in advance to arrangeprior to the actual open 
cut, to schedule a meeting with theirthe agency representative and the Inspector. 

D. B. Wherever pavement is permitted to be cut, not over one-half (1/2) of the road 
width shall be disturbed at one time, unless an approved he agency having jurisdiction 
over the road reviews and approves the method of detouring traffic is reviewed and 
approved by the agency having jurisdiction.. The first opening shall be in travelable 
condition before the second half can be opened. 

E. C. Where the Contractor is granted approval to open cut an existing road, it shall 
comply with the following requirements shall be complied with: 

a. 1. The Contractor shall notify VDOT is to be notified 48 hours prior to any 
open cut work being performed. 

b. 2. Work within the roadway shall be done between the hours of 9 A.M. and 
4 P.M. or as otherwise required by VDOT. 
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c. 3. UtilizeThe Contractor shall utilize proper sign layout and channelization 
devices (i.e., cones, plastic barrels, pavement marking, etc.) during construction, 
according to VDOT’s 2011 (or most current) Virginia Work Area Protection 
Manual. 

d. 4. The Contractor shall restore the area of the open cut shall be restored in 
accordance with the Spotsylvania County’s DetailCounty Standard Details G-4 or 
the VDOT LUP-OCPR detail, whichever is more stringent.  Any deviations to theits 
details mustshall be approved by the VDOT inspector and Spotsylvania County 
Utility Department if necessaryor VDOT. 

F. D. Where the Contractor is granted approval to open cut the road for parallel 
installation within the pavement and service crossings, pavement replacement shall be in 
accordance with the details reflected in these standardsthis DSM, the approved 
plansApproved Plans, or the VDOT Land Use permitPermit Special Provisions, whichever 
is the most stringent. 

G. E. Placement of all plant mix courses shall be rolled where possible with a unit having 
a manufacturer’s rating of ten 10) tons, and rolled until the aggregate is keyed into the 
bitumen. Where rolling is not possible, a mechanical tamp willshall be used. The stone is 
toshall be placed in the trench daily up to 1,500 feet, at which time the pavement shall 
be covered with a temporary or permanent asphalt patch. If the application of the 
bituminous layer is delayed for adverse weather conditions, the Contractor shall provide 
and maintain a base course that is acceptable to VDOT and the Department of Utilities 
until such time as the appropriate pavement patch can be applied and accepted. 

H. F. Upon completion of the installation of the water and sewer lines (not necessarily 
all testing completed), the Contractor shall restore pavement in the manner prescribed 
on the VDOT permit within ten (10) days. All trenches and repaving shall be maintained 
in accordance with the highway permit. All structures (valves, manholes, or other utility 
items) in the roadway mustshall be adjusted to the proper height to be flush with the 
pavement.  

I. G. Site Maintenance and Restoration: Road connections and private entrances are 
toshall be kept in a satisfactory condition. Entrances areshall not to be blocked and 
sufficient provisions made for safe travel to adjacent property at all times. When 
entrances are disturbed, they mustshall be restored to original condition or to a condition 
satisfactory to VDOT, the Department of Utilities, and the property owner. Road drainage 
isshall not to be blocked. The pavement, shoulders, ditches, general roadside, and 
drainage facilities shall be left in as good condition as found (consistent with adjoining 
sections of the highway), maintained in a satisfactory condition, and establishwith 
positive drainage maintained in the ditches. All loose material shall be swept from hard 
surfacesurfaces immediately after backfilling. Calcium chloride before sweeping or an 
approved alternate shall be used to settle dust before sweeping whenever necessary. 
Concrete walks and curbs shall be replaced in entire sections. During rainy periods all 
trenches shall be watched closely for settlement. If an emergency situation arises under 
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any circumstances, repairs willshall be made at no expense to the County. Additionally, 
after paving is complete per VDOT standards, the repairs for any settlement of trenches 
requiring additional fill, pavement, or other corrective measures shall be made in 
accordance with VDOT standards and regualtionsregulations, this includes future State or 
private roads currently owned by the Applicant, and shall be provided at no expense to 
the County. 

J. H. Work Zone Protection: The Contractor shall immediately correct any situation 
which may arise as a result of construction that the Department of Utilities deems 
hazardous to the traveling public. The Contractor shall comply with the requirements of 
the agency that issued a permit for the construction. 

I.K. Traffic isshall not to be blocked, rerouted, or otherwise impeded without written 
permission from the appropriate agency. Placement and type of traffic control, warning 
devices, and personnel shall be in accordance with VDOT’s Work Area Protection Manual. 
Where one-way traffic is permitted, Contractor shall perform proper flagging for the 
duration of the projectProject. The Contractor will notify the proper agency at least forty-
eight (48) hours before starting work. If traffic is impeded in any way, the same notice 
mustshall be given to Fire Department, Rescue Squad, VDOT, Police Department, Sheriff, 
and School Board. All open trenches, pits, etc.and other hazards shall be secured with 
barricades and any other equipment necessary equipment to protect the public. 
TheNeither the County nor the State of Virginia and Spotsylvania County shall not be liable 
for any damage resulting from construction. 

3.2.3.10 Tracing Wire System for all Water and Sewer Mains 

A. A. Provide Tracing Wire shall be provided for all pressurewater and sewer mains and 
appurtenances, water and wastewater, regardless of material. Wire shall be #10, 
stranded,Solid type THHN, thermoplastic insulated and nylon jacketed. Wire shall be color 
coded blue for water and green for sewer. 

B. B. For subdivisions and long runs with multiple water meters, extend tracing Tracing 
wire shall be extended along aall water service and into aevery meter barrel 
approximately every 300. 

C. Tracing wire shall be extended along all sewer lateral services. 

D. All water and sewer mains must have a location to connect to the tracer wire every 400 
feet if possible.C. . Acceptable connection points are meter barrels, fire hydrants, 
test stations, vaults and manholes.    

E. Wire Connectors 

1. One connector: set screw pressure type for use with No. 10 stranded wire 
size. Holub Industries MA-2, Ideal Industries Model 30-222, or equivalent. 

2. Two connector: C-Tap for two way splicing of tracer wire, for use with No. 
10 stranded wire size. T&B #54705 or equivalent. 
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3. Three connector: split bolts, three wire type for splicing of tracer wire, for 
use with No. 10 stranded wire size. ILSCO Catalog #SEL-2S or equivalent. 

a. D. Direct bury waterproof connection 

1. Lug; Tin plated with conductivity aluminum, screws; zinc plated steel, 
housing; high impact polypropylene, sealant; non-hardening viscous 
dielectric silicone.   

2. Manufacturer:  Dryconn Waterproof Connectors or equivalent 

b. Test Station Box: Plastic box for corrosion protection. Plastic shaft a minimum of 
3”three inches (3”) long with cast iron lid and collar. Collar shall be a minimum of 
two inches (2””) deep. Lid shall be bolted to collar with brass bolts. Lid shall be 
imprinted with the wording “TEST”..” Lid shall be color coded blue for water and 
green for sewer. 

E. Electric Tape: Vinyl electric tape. 

F. Electrical Coating: Scotchkote 3M electrical coating Part No. 054007 or 
equivalent. 

G. Wire nut: Non-conductive for No. 10 stranded wire size.  

F. H. Tracing Wire must be tested for continuity. 

3.2.3.11 Marking Tape for all Water and Sewer mains 

 Provide Marking Tape for all pressure mains, water and wastewater, regardless of 
material. Tape shall be polyethylene tape with a metallic core, two inches (2””) in width, with 
appropriate continuous printed message. Tape shall be Catalog No. 2 WATStyle 85513 for Sewer 
Lines and 85515 for Water lines as manufactured by the Seton Name Plate Corp. or approved 
equivalent. 

3.2.3.12 Disposal Ofof Waste Materials 

A. A. Removal Fromfrom Project Site: Remove waste materials, including unacceptable 
excavated material, trash, and debris and dispose of it legally off the projectProject site. 

B. B. Dust Control: Water, calcium chloride, or approved alternate shall be periodically 
applied to alleviate problems associated with dust. 

C. C. Disposal of asbestos cement pipe shall be done in accordance with AWWA Manual 
16, Work Practices for Asbestos Cement Pipe. 
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3.3  Sanitary Sewer Systems 

3.3.1 General 

3.3.1.1 Requirements Ofof Regulatory Agencies 

Construction as shown on the approved plansApproved Plans or stated herein shall be performed 
in accordance with current and applicable requirements as established by the County of 
Spotsylvania and the, VDH, DEQ, or any other agenciesagency having jurisdiction. Where conflicts 
arise between the Contract Documents and previously mentionedother requirements, the more 
restrictive, as determined by the Department in its sole discretion, shall apply. If such 
requirements require a change in the work as stated herein or shown on the plans, the Contractor 
shall stop work and notify the County for further direction. 

3.3.2 Products 

3.3.2.1 Sewer Pipe and Fittings 

A. Only the following materials may be used unless otherwise approved by the Department 
of Utilities. 

A.B. Polyvinyl chloride (PVC) non-pressure pipe (6”-15”) and fittings shall meet 
requirements of ASTM D3034, Type PSM-SDR-35 with elastomeric gasket joints meeting 
requirements of ASTM D3212.  

B.C. Polyvinyl Chloride (PVC) non-pressure pipe (18” - 48”) and fittings shall meet 
requirements of ASTM F679, Table I Type SDR-35 for large diameter solid wall PVC pipe 
with elastomeric gasket joints meeting requirements of ASTM D3212. Bedding shall be as 
required by the County for plastic pipes as shown in the County’s Standard Details.DSM. 
Cell Classification for Sewer Pipe shall be 12454-B or 12364-C. 

C.D. Polyvinyl Chloride (PVC) non-pressure pipe (21” and larger) shall meet 
requirements of ASTM F794, and fittings shall meet the requirements of ASTM 3034-35. 
PVC sewer pipe with elastomeric gasket joints shall meet requirements of ASTM D3212. 

D.E. Molecularly Oriented Polyvinyl Chloride (PVCO) pressure pipe, (4” – 12”) will be 
allowed as an alternate to zinc coated ductile iron pipe for sanitary force mains only. PVCO 
pipe shall meet the requirements of AWWA C909 with elastomeric gasket joints meeting 
the requirements of ASTM D3139. Joint restraint systems shall meet the requirements of 
UNI-B-13. 

E.F. Zinc Coated Ductile iron pipe with V-Bio polywrap shall meet requirements of 
AWWA C151. and AWWA C105. Pipe shall be Pressure Class 35052 minimum or higher 
based on the requirements of the soil load, pressure, impact load, corrosion protection, 
or other needs identified by standard or by the Engineer. Pipe shall have lining and coating 
specifically designed for sanitary sewer service.  

i.a. Mechanical joints and jointing materials shall meet requirements of AWWA/ANSI 
C111/A21.11. 
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ii.b. Push-on joint and rubber gasket shall meet requirements of AWWA C111. 

iii.c. Exterior, bituminous coating for cast iron fittings and zinc coated ductile 
iron pipe shall meet requirements of AWWA/ANSI C106/A21.6 or AWWA/ANSI  
C151/A21.51 as applicable. 

3.3.2.2 Sanitary Sewer Manholes: 

A. A. Manholes shall be constructed of precast reinforced concrete manhole sections in 
accordance with requirements of ASTM C478 and as shown onin the DSM Standard 
Details. Thermoplastic manholes will not be accepted unless specifically approved in 
writing by the Director of Utilities..  All manholes shall be coated on the outside with a 
bitumen material, Koppers Bistumastic No 300-M, applied 2 coats min. 16 dry mils. 

B. B. A maximum of two (2) lift holes per manhole section may be provided. 

C. C. Provide tongue and groove joints in manhole sections with a preformed groove in 
the tongue for placement of an O-ring type round, rubber gasket or approved alternate. 

 Gasket shall comply with requirements of ASTM C361. 

 Gasket shall provide the sole element in sealing the joint from either internal or 
external hydrostatic pressure. 

D. D. Provide flexible pipe connections to manholes for pipes 21”twenty-four inches 
(24”) in diameter and smaller in size. Materials shall consist of EPDM and elastomers 
designed to be resistant to water, sewage, acids, ozone, weathering, and aging. Use 
neoprene conforming to ASTM C443 and ASTM C923 and all stainless steel elements of 
the connector shall be totally non-magnetic Series 304 Stainless, excluding the worm 
screw for tightening the steel band around the pipe, which shall be Series 305 Stainless. 
The worm screw for tightening the steel band shall be torqued by a break-away torque 
wrench available from the precast manhole supplier, and set for 60 - 70 inch/lbs. 

 Cast or core drill openings in manholes to receive connectors. Connectors shall be 
suitable for field repair or replacements. Connectors not suitable for field replacement 
are unacceptable. 

 The assembled connectors shall allow at least an eleven degree (11°°) angular 
deflection of the pipe and at least one inch (1”) of lateral misalignment in any direction 
and be suitable for a normal variation in diameter or roundness for the pipe material used. 

E. E. As a general rule steps areshall not to be installed unless specifically called 
for.specified. If steps are deemed necessary, they shall be corrosion-resistant and shall be 
one-half inch (1/2”) grade 60-steel reinforcing rod encapsulated in a copolymer 
polypropylene. The steps shall conform with ASTM C478, paragraph 11 and to the 
dimensions shown onin the DSM Standard Details. 

F. F. Manhole frames and covers shall be molded of gray cast iron conforming to ASTM 
A48, Class 30. Castings35.  All castings shall be coated withdipped twice in a preparation 
of asphalt or coal tar pitch varnish, to which sufficient and oil has been added to makeand 



Water and Sewer Design and  
Construction Standards Manual 
                                                                                                                         
  

 July, 2013 

                                                   DC-62 

applied at a smooth coating, toughtemperature of not less than 290° F nor more than 
310° F and in such a manner as to form a firm and tenacious when cold, but not tacky or 
brittle.coating.   Seating surfaces between frame and cover shall be machined. The 
dimensions and weights shall conform to the requirements shown onin the DSM Standard 
Details. The word “SEWER” shall be cast into the cover. 

G. G. Sealant for manhole frames shall be a one-component polyurethane sealant 
similar to Sika “Sikaflex” type 430. Sealant for flexible pipe connections shall be a two-
component polysulfide sealant similar to Sika “Sikaflex” type 412 with primer type 419. 

H. H. Manhole frames shall be securedbolted to the manhole and secured with Heat 
Shrink Seal, Rapid Seal, or equivalent. 

I. Manholes shall have rain inserts installed in accordance with the DSM Standard Detail 

3.3.2.3 Sewage Air/Vacuum Valves 

A. The sewage air/vacuum valve shall be designed to automatically exhaust large quantities 
of air during filling of a system. It shall also allow air to enter the pipe system when the 
line is being emptied. All this shall be accomplished through the functioning of a 
compound lever system in conjunction with a large and small orifice in one integral body 
casting. 

B. This device shall have only orifices and no mechanical leverage, other than the weight of 
a stainless steel float ball. 

C. It shall automatically provide for the escape of the air to the atmosphere without the loss 
of water when the float ball moves away from the orifice seal. 

D. The body of the valve shall be cast iron and shall be coated with fusion-bonded epoxy, or 
teflonTeflon, or other approved coating to withstand moist, abrasive, and corrosive 
conditions. 

E. Float with Buna-N seal shall be provided for positive seating. 

F. Rigid stainless steel valve plug shall be provided to seal off the outlet orifice. 

G. Wherever possible, valves shall have elongated bodies to minimize the problem of 
clogging by permitting the use of a long float stem. However, where height restrictions 
do not permit the use of the standard height valve, a short body valve can be applied. 

H. Sizes one inch (1””) through three inches (3””) shall have N.P.T. inlets and outlets. Larger 
sizes shall have flanged inlets conforming to ANSI class 125 or 250 and shall have N.P.T. 
outlet as standard. Flanged outlet or protective hood shall be optional. It shall have a 
minimum of 3/32” outlet orifice for an operating pressure of 0-150 psi and 1/8” outlet 
orifice for an operating pressure range of 0-300 psi. All fittings shall be brass. 

I. Valve shall be suitable for 300 psi working pressure at a minimum. 

J. All flushing attachments shall be provided with each valve. 
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3.3.2.4 Sewage Combination Air Release Valves 

A. Combination valves shall be designed to have the operating features of both air and 
vacuum valves and air release valves. It shall purge air from the system at start-up, vent 
small pockets of air while the system is pressurized and running, and prevent critical 
vacuum conditions during draining. They shall be installed at all the high points in the pipe 
line where air would naturally tend to rise during filling and collect during operation 
and/or where vacuum would tend to form when the system is drained. 

B. The device shall have only orifices and no mechanical leverage, other than the weight of 
a stainless steel float ball. 

C. The body of the valve shall be cast ironof a material and shall be coated with fusion-
bonded epoxy, Teflon, or approved coating to withstand moist, abrasive, and/or corrosive 
conditions. 

D. Float with Buna-N seal shall be provided for positive seating. 

E. Rigid stainless steel valve plug shall be provided to seal off the outlet orifice. 

F. The combination valve shall be an integral unit manufactured and sold as a combination 
valve.  

G. Sizes up to three inches (3””) shall have N.P.T. inlets and outlets. Larger sizes shall have 
flanged inlets conforming to ANSI class 125 or 250 and shall have N.P.T. outlet as 
standard. It shall have a minimum of 3/32” outlet orifice for an operating pressure of 0-
150 psi and 1/8” or 1/16” outlet orifice for an operating pressure range of 151-300 psi. 

H. Valve shall be suitable for 300 psi working pressure. 

I. All flushing attachments shall be provided with each valve. 

J. Odor control devices shall be required. 

3.3.2.5 Sewage Air Release Valves 

A. The sewage air release valve shall be designed to automatically exhaust small amounts of 
air accumulated at a system’s high point. This shall be accomplished while the system is 
in service and under pressure. They shall be installed at high points in the system where 
air naturally tends to collect. 

B. The device shall have only orifices and no mechanical leverage, other than the weight of 
a stainless steel float ball. 

C. The body of the valve shall be cast iron with stainless steel trim and shall be coated with 
fusion-bonded epoxy, teflon, or approvedof a material and coating to withstand moist, 
abrasive, and corrosive conditions. 

D. Stainless steel float with Buna-N seal shall be provided for positive seating. 

E. Sizes up to 3”three inches (3”) shall have NPT inlets and outlets as per ANSI B2.1. Larger 
sizes shall have flanged inlet conforming to ANSI B16.1 class 125 as standard. It shall have 
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a minimum of 3/16” orifice for an operating pressure of 0-150 psi and 1/8” outlet orifice 
for an operating pressure range of 151-300 psi. All fittings shall be brass. 

F. Valve shall be suitable for a working pressure of 300 psi. 

G. Odor Control devices shall be required.  

3.3.2.6 Sewage Plug Valves 

 

A. All sewage plug valves shall be of the non-lubricated, eccentric type with resilient faced 
plug and round ports of no less than ninety percent (90%,%), or rectangular ports of no 
less than eighty percent (80%,%), of the connecting pipe area, except valves of twenty-
four inches (24””) or larger size shall have port areas of no less than seventy percent 
(70%%) of the connecting pipe area. 

B. Valves shall be for buried underground service as well as plant service and shall be rated 
for 175 psi up to twelve inches (12””) and 150 psi for sizes fourteen inches (14””) and 
larger. Drop-tight shut -off shall be provided at full rated working pressure in the standard 
flow direction and 50 psi in the reverse direction, except when full-rated sealing is 
required in both directions. 

C. Valves six inches (6””) and larger shall be equipped with geared actuators with a two inch 
(2””) square operating nut. Hand wheel and power actuated valves shall also include a 
two inch (2””) square operating nut for emergency operation. 

D. All gearing shall be enclosed in a semi-steel housing and be suitable for running in a 
lubricant with seals provided on all shafts to prevent entry of dirt and water into the 
actuator. The actuator shaft and the quadrant shall be supported on permanently 
lubricated bronze bearings. Actuators shall clearly indicate valve position and an 
adjustable stop shall be provided to set closing torque and to provide seat adjustment to 
compensate for change in pressure differential or flow direction change. All exposed nuts, 
bolts, and washers shall be zinc plated. 

E. Valves and gear actuators for buried or submerged service shall have seals on all shafts 
and gaskets on the valve and actuator covers to prevent the entry of water. Actuator 
mounting brackets for buried or submerged service shall be totally enclosed and shall 
have gasket seals. All exposed nuts, bolts, springs, and washers shall be stainless steel. 

F. Valves shall open left (counterclockwise) and shall have mechanical joint end connections 
for buried service and flanged or Victaulic ends for non-buried service. 

G. Valve bodies and all other cast iron parts shall conform in all respects to the American 
Society for Testing Materials’ Standard Specifications of Gray Iron Castings, “ASTM 
Specification Designation A-126-Class B”..” The castings shall be clean and perfect without 
blow or sand holes or defects of any kind. No plugging or stopping of holes will be allowed. 

H. Body ends shall be flanged with facing and drilling in accordance with ANSI B16.1, Class 
125 or mechanical joint in accordance with AWWA Standard C-111 or ANSI A21.11. All 
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mechanical joint end valves shall be furnished complete with joint accessories (bolts, nuts, 
gaskets, and glands). 

I. Valve bodies shall be furnished with a raised seat surface completely covered with 
90%ninety percent (90%) pure nickel to ensure that the resilient plug face contacts only 
nickel, or a one-piece 304 stainless steel seat ring threaded to the body. The nickel seat 
must be welded to the valve body or the body seat ring to produce a metallurgical bond 
with interpenetration to the base metal with a bond strength equal to or greater than the 
valve body or seat ring material. The nickel or stainless steel seat must be machined to a 
finish of not more than sixteen (16) micro-inches to achieve minimal friction and wear to 
the resilient plug face during valve operation. Whether welded or screwed, the valve seat 
shall be designed to provide uniform contact with the resilient plug face and to prevent 
the plug face from contacting any cast iron surface. Resilient seats or seats attached to 
the body by screws or any other method not specified herein are not acceptable. Plated 
or sprayed nickel seats or epoxy seats are not acceptable. 

J. Valve bodies shall be furnished with an adjustable closed position stop. The seat end and 
standard flow direction shall be cast onto the valve body. 

K. Resilient faced plug/operating shaft shall be of a one -piece design of ASTM A126 Class B 
cast iron with a seating surface eccentrically offset from the center of the plug shaft, and 
shall have a precision molded resilient facing of chloroprene (Neoprene), Buna-N (nitrile), 
or nitrile-butadiene (Hycar). With the valve in the open position, all surfaces of the 
plug/shaft shall be substantially out of the fluid flow path. 

L. Valve shaft journal bearings shall be sleeve type, sintered, oil impregnated, permanently 
lubricated, type 316 ASTM A743 grade CF-8M or AISI type 317 L stainless steel, or phenolic 
-backed Teflon. Thrust bearings shall be located in the upper and lower journal areas and 
shall consist of stainless steel, Teflon, or a combination of those materials. Grit seals shall 
be provided in the upper and lower journals to prevent abrasive material from entering 
the bearing and seal areas. 

M. Valve shaft seals shall conform to AWWA Standard C504-87, Section 3.7 and shall be of 
the bronze cartridge type utilizing O-rings, or the adjustable multiple V-ring type and shall 
be replaceable without disassembling the valve, while the valve is under system pressure. 

N. Valve interiors and exteriors shall be coated according to AWWA Standard C550-90 with 
a two-component high build epoxy suitable for potable water service, with interior 
surfaces receiving 8 - 10 mils (dry film thickness) and exterior surfaces receiving 3 - 5 mils 
(dft) or 8 - 10 mils (dft) hand-applied epoxy coating. For buried or submerged service, 8 - 
10 mils (dft) of asphalt varnish may be substituted for the exterior coating. 

O. Valve testing shall be conducted per AWWA C504-87 Section 5 covering rubber seated 
butterfly valves. Each valve shall be performance tested per paragraph 5.2 assuring valve 
operation. 

P. Body seat and shell leakage testing is to be conducted on each valve as per AWWA C504-
87 paragraphs 5.3 and 5.4. 
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Q. Proof of design testing shall be conducted per AWWA C504-87 paragraph 5.5 and 
witnessed by a third party inspection agency. Certified copies of this report shall be 
available upon request. 

3.3.3 Execution 

3.3.3.1 Installation Ofof Sanitary Sewer Systems 

A. A. Excavating and Backfilling and Bedding: 

a. 1. The Contractor shall remove any and all materials encountered in the 
course of excavating for all underground utility systems. After the pipe is in place, 
the Contractor shall backfill with suitable material, free from frozen earth, rocks, 
organic materials, etcor other unsuitable materials. 

1. a. ProvideThe Contractor shall provide all necessary shoring required for the 
protection of excavations, existing utilities, and workmen and do all necessary 
pumping required to keep excavation and pipe free from water from any 
source at all times. 

2. b. ProvideThe Contractor shall provide sufficient barricades, etc., adjacent to 
excavations to safeguard against injury to workmen and the public.     

3. c. Where The Contractor shall carefully protect the roots of live trees where 
they are encountered in excavations, they shall be carefully protected during 
construction. 

4. d. ExerciseThe Contractor shall exercise special care in backfilling trenches to 
guard against disturbing the joints. 

5. e. RemoveThe Contractor shall remove and dispose of any material not used 
for backfill:  Removal of subsurface obstructions, which are uncovered during 
excavation for installation of the sanitary sewer systems, shall be at the 
Contractor at hisContractor’s expense. This shall include removal of existing 
concrete or brick from existing building foundations, footings, abandoned 
utility piping, wires, structures, rock, boulders, etc., which may not be visible 
from surface investigations before construction but will interfere with new 
installations. If such obstructions are encountered, they shall be removed two 
feet (2’) from around the area of new work and the excavation backfilled with 
a suitable material as specified.       

b. 2.  Bedding 

a.1. Pipes up to and including eighteentwenty-four inches (1824”) in diameter, 
except ductile iron, shall be bedded in compacted granular material.  Pipe shall 
be placed on compacted granular bedding having a minimum thickness of one-
fourth (0.25) of the pipe’s outside diameter (4four inches (4”) minimum), and 
the granular bedding shall extend to the spring line of the pipe.  Pipe bedding 
shall beconform to the requirements of Table II-3 of the VDOT sizeRoad and 
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Bridge Specifications; Size 8, 8P, or 9 per Section 203, Table II-3, having a 
maximum ½half inch (½”) particle size.  Bedding for pipe larger than 1824 
inches (24”) and zinc coated ductile iron pipe shall be designed on an individual 
basis and approved by the Director. 

b.2. Only Class A, B, or C bedding (latest edition of the ASCE Manuals and Reports 
on Engineering Practice, WEF Manual of Practice) and AWWA class shall be 
permitted.  The design engineer may require a different class of bedding in 
order to provide the strength necessary for the soil and load conditions 
encountered. 

 

B. B. Pipe Handling: 

a. 1. TakeThe Contractor shall take all precautions to ensure that pipe and 
related items are not damaged in unloading, handling, and placing in trench. 
Examine each piece of material just prior to installation to determine that no 
damage has occurred. Remove any damaged material from the site and replace 
with undamaged material.  

b. 2. KeepThe Contractor shall keep pipe clean.  Exercise care to keep foreign 
material and dirt from entering pipe during storage, handling, and placing in 
trench.  Flushing of new sanitary sewer lines shall be requiredthe responsibility of 
the Contractor when directedprior to do soCCTV inspection by the 
InspectorCounty. 

c. 3. SurveyThe Contractor shall survey Line and Grade: 

1. a. The Contractor shall maintain line and grade and provide the County with 
cut-sheets unless the County waives this requirement. 

2. b. The Contractor shall have level or transit in good working order on the job 
set up at all times to periodically check line and grade of pipe. 

C. 4. Sewer Pipe Laying: 

a. a. Laying of sewer pipe shall be accomplished to line and grade as indicated 
on the County approved plansApproved Plans and in the trench only after it has 
been dewatered and the foundation and/or bedding has been prepared. Mud, silt, 
gravel, and other foreign material shall be kept out of the pipe and off the jointing 
surfaces. 

b. b. All pipe laid shall be retained in position so as to maintain alignment and 
joint closure until sufficient backfill has been completed to adequately hold the 
pipe in place. All pipes shall be laid to conform to the prescribed line and grade 
shown on the drawings.Approved Plans. After completion, the pipe shall exhibit a 
full circle of light at one manhole when viewed from the next. 
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c. c. The sewer pipe shall be laid upgrade from point of connection to the 
existing sewer or from a designated starting point. If the starting point is at an 
existing stub, it shall be removed and a full length of pipe installed. The sewer pipe 
shall be installed with the bell end forward or upgrade. When pipe laying is not in 
progress, the forward end of the pipe shall be kept tightly closed with a water- 
tight plug or cap. When the upstream end of a sewer does not terminate at a 
manhole, it shall be plugged and its location marked in a manner approved by the 
Inspector. 

d. d. The pipe shall be fitted and matched so that when installed it will form a 
smooth uniform invert. 

e. e. Prior to joining the pipe, all surfaces of the pipe to be joined and the 
surfaces of factory made jointing materials shall be clean and dry. Lubricants, 
primers, adhesives, etc., shall be applied and the pipes joined as recommended by 
the manufacturer’s specifications. Sufficient pressure shall be applied in making 
the joint to assure that the pipe is “home”. The interior of the pipe shall be cleaned 
of all foreign material as the work progresses. At the end of the work day, the last 
pipe laid shall be blocked to prevent creep,joint separation and closed with a 
water tight plug or cap. 

f. f. Joining Pipe:  

1. 1) DuctileZinc coated ductile iron pipe is to be joined in accordance with the 
requirements of AWWA Standard C600 and the manufacturer’s 
recommendations. 

2. 2) Polyvinyl chloride (PVC) pipe shall be joined in accordance with ASTM 
Standard D-2321 and the manufacturer’s recommendations. 

3. 3) Other type pipe shall be joined in accordance with the manufacturer’s 
recommendations and the requirements of the County approved plans and 
specificationsApproved Plans. 

g. g. All visible leaks shall be corrected prior to testing. 

D. C. Manhole Installation: 

a. 1. The Contactor shall take all necessary precautions to keep any debris from              
being introduced into the manhole during installation. 

b. 2. Manholes shall be constructed to the elevations indicated on the County 
approved plansApproved Plans in accordance with the DSM Standard Details. 

1. a. Set manhole base section on bed of #57 stone with a minimum depth of 
eight inches (8”.”). Stone shall be thoroughly compacted and carefully leveled 
to the excavated earth wall. 

2. b. Join all manhole risers, cone top sections, and any other sections by the 
use of rubber gaskets. 
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3. c. Install pipe stubs in manholes where called for on the plans.Approved 
Plans. All stubs shall extend beyond the manhole as reflected on the 
plansApproved Plans and shall be sealed with a watertight plug or cap. 

4. d. Install flexible manhole connections for all pipes sizes six inches (6””) to 
twenty-four inches (24”,”), inclusive, and apply sealant to completely fill joint 
between manhole barrel and flexible connection for the full thickness of the 
manhole barrel. 

5. e. Plug lift holes from the outside with non-shrink grout and repair any 
defects in manhole. 

6. f. Set adjusting rings in 301-Mastic Manholeand manhole frames shall be set 
in one quarter inch (1/4"") bed of Ram Nek, Pioneer 310301 Mastic, or 
approved joint sealer and secured with Heat Shrink Seal, Rapid Seal or 
equivalent. 

7. g. In paved roadways or walkways, adjusting rings shall permit upward or 
downward adjustment of manhole frame. Maximum height of rings shall not 
exceed 12”.twelve inches (12”).  

8. h. Construct bench of concrete. 

i. 1) Elevation of bench at the channel shall be at the spring line of the 
lowest incoming pipe and the outgoing pipe. 

ii. 2) Bench shall slope from the wall to the channel such that the bench 
at the channel is three inches (3”) lower than at the manhole wall.  

iii. 3) Where stubs are provided for future pipe connections, bench and 
invert shall be so formed.  

iv. 4) Use sulfide resistant cement for concrete or mortar on all acid-
resistant manholes. 

v. 5) Where sealant is used, bench shall not be in contact with pipe or 
flexible pipe connection. 

vi. 6) All inverts shall be formed and allow for smooth deflections. Where 
multiple inlets exist, form multiple inverts consistent with the diameter 
and position of each inlet. Smoothly transition the invert through the 
manhole to accommodate varying pipe sizes.  

vii. 7) In drop manholes, bench to the invert of the drop pipe and 
transition the flow smoothly into the channel invert. 

j.viii. All visible and known leaks shall be corrected prior to testing.  

 

E. D. Service Connections: The Contractor shall take all necessary precaution to keep 
any debris from being introduced into the service connection during installation. Place a 
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tee-wye SDR 26 or SCH 40 fitting with four inch (4””) outlet in the sewer where service 
connection is to be constructed. Lay four inch (4””) SDR 26 or SCH 40 PVC or zinc coated 
ductile iron pipe from the connection to the property line or easement boundary on a 
grade of not less than one quarter inch (1/4 in.”) per foot unless otherwise shown on 
plans.Approved Plans. Pipe shall be bedded in stone four inches (4””) under pipe and to 
the spring line. Terminate service connection at the property line or easement boundary 
with an approved glue-on cap, and mark the end with 4” x 4” CCS pressure treated board 
installed plumb from bottom of 4”four inch (4”) cap to 4four feet (4’) above ground. 
Service connection shall be of same type of pipe as sewer unless otherwise approved by 
County. When making a service connection to an existing sewer, the Contractor shall use 
a mechanical hole-cutter and approved saddle or other approved fitting. 

F. E. Existing Manhole Tie-In: The Contractor shall take all necessary precautions to 
prevent any debris from being introduced into the manhole or line during tie-in. Core 
drilling and a flexible pipe-to-manhole connector shall be used in the connection of the 
sewer pipe to precast manholes, where stubs do not exist. 

 The connector shall be Kor-N-Seal assembly or approved equivalent. 

 The connector shall be installed in the manhole wall by activating the expanding 
mechanism in strict accordance with the recommendation of the connector 
manufacturer. 

 The connector shall be of a size specifically designed for the pipe material and size 
being utilized on the projectProject. All materials must conform to the approved products 
reflected in these standards. 

3.3.3.2 Testing Ofof New Sanitary Sewer System (Non-Pressure) 

A. Testing Technique for Sanitary Sewer System (Non-Pressure): 

A. 1. Sanitary sewer lines forty-two inches (42””) in diameter and smaller shall be tested 
after backfill using a low-pressure air test in accordance with ASTM F1417, latest edition. 
Sewer lines larger than forty-two inches (42””) in diameter shall be tested by 
infiltration/exfiltration test. All manholes shall be vacuum tested. All testing shall be 
conducted in the presence of the County’s Inspector. The Contractor shall provide all 
labor, materials, tools, and equipment necessary to make the tests. All equipment and 
methods used shall be acceptable to the County.Department All monitoring gauges shall 
be subject to calibration, if deemed necessary.  

B. 2. Low-Pressure Air Test (Sewer Pipe forty-two inches (42””) and Smaller Diameter): 

a. a. Summary of Method: Plug the section of the sewer line to be tested. 
Introduce low-pressure air into the plugged line. Use the quantity and rate of air 
loss to determine the acceptability of the section being tested.  

b. b. Preparation of the Sewer Line: If required by County, flush and clean the 
sewer line prior to testing. Give special attention to laterals. Test will be conducted 
with laterals installed from the main to plugs for future connection. Plug all pipe 
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outlets using approved pneumatic plugs with a sealing length equal to or greater 
than the diameter of the line to be tested. Prior to use, the pneumatic plugs must 
be tested by plugging both ends of a single joint of pipe. The plugs shall be 
pressurized to twenty-five (25) psig (or other pressure defined by the pneumatic 
plug manufacturer and accepted by the County prior to testing), then the pipe 
pressurized to five (5) psig. The plugs must not move, and bracing is not allowed. 

c. c. Ground Water Determination: If a line is located below the water table, 
the elevation of the water table must be determined prior to testing. To determine 
the elevation of the water table, the following procedure shall be utilized unless 
another procedure is approved by the Inspector. Install a ½half inch (½”) capped 
galvanized pipe nipple, approximately twelve inches (12””) long, through the 
manhole on top of the lowest sewer line in the manhole. Immediately prior to the 
line acceptance test, the ground water elevation shall be determined by removing 
the pipe cap and blowing air through the pipe nipple into the ground so as to clear 
it, and then connecting a clear plastic hose to the pipe nipple. The hose shall be 
held vertically and a measurement of the height in feet of water over the invert of 
the pipe shall be taken thirty (30) seconds after the water has reached a steady 
level in the plastic hose.  

d. d.        Procedures: Determine the duration for the section under test by 
computation from the applicable formulas shown in ASTM F1417, latest edition. 
The pressure-holding time is based on an average holding pressure of three (3) psi 
gage (a drop from 3.5 psi to 2.5 psi gage). The allowable leakage rate Q is 0.0015 
cubic feet per minute per square foot of pipe area being tested. 

Air Test: Minimum Time for one (1) psig Drop : 

Pipe Diameter 

Inches 

Minimum Time up 
to Length Shown 

Min:sec 

Length for 
Minimum Time 

Feet 

Minimum Time for 
Longer Length 

Seconds 

4 3:46 597 0.380 L 

6 5:40 397 0.854 L 

8 7:34 298 1.520 L 

10 9:26 239 2.374 L 

12 11:20 199 3.418 L 

15 14:10 159 5.342 L 

18 17:00 133 7.692 L 

21 19:50 114 10.470 L 

24 22:40 99 13.674 L 

27 25:30 88 17.306 L 
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30 28:20 80 21.366 L 

33 31:10 72 25.852 L 

 

The above values are extracted from Table 1, ASTM F1417 and are based on the 
equation: 

T = 0.085 DK/Q 

Where:  T = minimum time require for 1 psig pressure drop, seconds 

  D = measured pipe diameter, inches 

  Q = allowable leakage (0.0015 cfm/sf of internal surface) 

  K = 0.000419 DL (NOT LESS THAN 1) 

  L = length of tested section of pipe, feet 

  

Lateral service lines are included in this test, and their effects shall be 
considered only if the tested section does not achieve the required 
minimum time. In that case, minimum time may be calculated by: 

T = [0.085 K (D1
2L1 + D2

2L2 +… Dn
2Ln)] / [(Q (D1L1 + D2L2 +… DnLn)] 

Where variables are as above except: 

  Dn = nominal diameter of each pipe size being tested, inches 

  Ln = length of pipe in each diameter being tested, feet 

  K = 0.000419 (D1L1 + D2L2 +… DnLn) not less than1 

If the tested section meets the revised minimum time as calculated above, it shall 
be accepted. 

Where the required minimum time exceeds 60 minutes, a pressure drop of 0.5 
psig may be used as an alternate. The required minimum time for a 0.5 psig drop 
shall be half of the time required for the 1.0 psig drop as presented or as calculated 
above. 

Determine the required test pressure. The test pressure shall be 3.5 psig unless 
the pipe to be tested is below the water table. If the pipe to be tested is 
submerged below the water table, the test pressure shall be increased by 1.0 psi 
for every 2.31 feet the ground water level is above the lowest invert of the tested 
section of the sewer.  

 Add air until the internal air pressure of the sewer line is raised to 
approximately 0.5 psi gage above the test pressure. After this internal pressure is 
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obtained, allow time for the air pressure to stabilize. The pressure will normally 
show some drop until the temperature of the air in the test section stabilizes.  

 When the pressure has stabilized, and is at or above the starting test 
pressure of 3.5 psi as adjusted for water table elevation, commence the test. 
Before starting the test, the pressure may be allowed to drop to the starting gage 
pressure. Record the drop in pressure for the test period. If the pressure drops 
more than 1.0 psi gage during the test period, the line fails. The test may be 
discontinued when the prescribed test time has been completed even though the 
1.0 psi gage drop has not occurred. 

 The test procedure may be performed prior to completing backfilling at the 
Contractor’s option solely to identify leakage prior to backfilling, but must be 
performed after completion of backfilling. Acceptance shall be based only on 
testing completed after backfilling of the excavation. 

e. e. Safety: The air test may be dangerous if, because of lack of understanding 
or carelessness, a line is improperly prepared. 

 As a safety precaution, pressurized equipment shall include a regulator or relief 
valve set at no more than ten (10) psi to avoid over-pressurizing and damaging an 
otherwise acceptable line. No one shall be allowed in the manholes during testing. 

C. 3. All manholes will be tested using the negative air pressure test (vacuum) in 
accordance with ASTM C1244, latest edition, for water tightness. Manholes will be 
visually inspected after backfilling. Contractor may backfill before testing with the 
understanding that any repairs will be made from the exterior of the manhole. 

 Manholes shall be vacuum tested and shall have ten inches (10””) of mercury applied to 
the manhole and the time measured for the vacuum to drop from ten inches (10””) to 
nine inches (9””) of mercury. Minimum allowable test times for manhole acceptance at 
the specified vacuum drop.  

  

Depth Of Manhole      Manhole Diameter (Inches) 
(Feet)                                                              Time (Seconds) 

                                                   48” 60” 72” 

10 or less                                             60 75 90 

Greater than 10 but less than 15     75 90 105  
 
Greater than 15 but less than 25  90 105 120  
 
Over 25 feet – Time shown plus 2 seconds 
Per foot of depth greater than 25 feet  90 105 120 
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Depth of Manhole (feet) 
Minimum Test Times (seconds) by Manhole 

Size (inches) 

48” 60” 72” 

10 or less 60 75 90 

Greater than 10 but less than 15 75 90 105 

Greater than 15 but less than 25 90 105 120 

Over 25 
Time shown plus 2 seconds per foot of depth 

greater than 25 feet 

 Test times for structures other than manholes will be based on the times for manholes of 
the nearest equivalent volume or as directed by the Inspector. 

D. 4. Test for leakage of gravity sewers (greater than forty-two inches (42””) diameter) 
using either the infiltration or exfiltration test: 

a. a. Ground Water Determination: Use same procedure as “low pressure air 
test” above. 

b. b. Use infiltration test when ground water is 4four feet (4’) or higher above 
pipe crown along entire length of line to be tested. Plug the pipe at the upstream 
manhole. Install suitable measuring device at the downstream manhole. Measure 
the amount of water flowing through the outlet after flow has stabilized for a 
period of one (1) hour minimum. Test period shall be at least fifteen (15) minutes 
and not more than one (1) hour. The flow measuring device must be accurate 
within the flow rate expected for the test duration. Allowable leakage shall be fifty 
(50) gallons per inch of pipe diameter per mile per twenty-four (24) hours. 

c. c. Exfiltration test shall be accomplished by plugging the sewer at the 
downstream end and filling the upstream manhole with water to the top of the 
manhole. Test period shall be a minimum of two (2) hours. Allowable leakage shall 
be fifty (50) gallons per inch of pipe diameter per mile per twenty-four (24) hours. 

3.3.3.3 Closed Circuit TelevisionVideo Inspection of Sanitary Sewer Lines 

All CCTV video inspection of sanitary sewer lines shall be performed prior to first acceptance.   

Contractor requirements prior to CCTV inspection are: 

A. Work Order request submitted to County 

B. All sanitary sewer lines are to be flushed by Contractor per Section 3.3.3.1  

C. Site must be backfilled to subgrade (stone)  

D. For third party CCTV inspections; Inspector shall meet with the third party vendor before 

inspections begin. 

Procedures for sanitary sewer line CCTV inspections: 



Water and Sewer Design and  
Construction Standards Manual 
                                                                                                                         
  

 July, 2013 

                                                   DC-75 

1.A. Closed Circuit Television Color (CCTV) Inspection by a National Association of 
Sewer Service Companies (NASSCO) certified entity is required for all new sewer mains 
and laterals. Laterals shall be installed and inspected by the Contractor who installs the 
sewer main from the main to either the cleanout at the served structure if service is provided 
concurrently with construction of the new main, or to the cleanout at the property line or 
easement boundary if service will be provided at a later date.  

 

2.B. Laterals must be separately CCTV inspected if they are not connected for service 
concurrently with the installation of the sewer main. Lateral CCTV inspections shall be 
completed from the service cleanout near the served structure to the sewer main, 
including passing through the cleanout at the property line or easement boundary. Lateral CCTV 
inspections shall be conducted by the Contractor who installs the lateral from the property line 
to the structure.  

 

3.C. Video recordings of inspections must be turned over to and reviewed by the 
Inspector prior to acceptance. Inspectors must be notified when CCTV inspections are 
being conducted and may require their attendance.  

 

4.D. CCTV inspection will be done one manhole section at a time. Flow in the section 
being inspected should normally be limited to the allowable leakage in the new main. Any 
flow will be suitably controlled. 

 

5.E. The television camera used for the inspection shall be one specifically designed 
and constructed for such inspection. Lighting for the camera shall be suitable to allow a 
clear color picture of the entire periphery of the pipe. The camera shall be operative in 
100% humidity conditions. The camera, television monitor, and other components of the 
video system shall be capable of producing picture quality to the satisfaction of the Inspector; 

 

6.F. The camera shall be moved through the line in either direction at a moderate rate 
not exceeding 30 feet per minute, stopping when necessary to permit proper 
documentation of the sewer’s condition. Manual winches, power winches, TV cable, and 
powered rewinds or other devices that do not obstruct the camera view or interfere with 
proper documentation of the sewer conditions shall be used to move the camera through the 
sewer line.  

 

7.G. When manually operated winches are used to pull the television camera through 
the line, telephones or other suitable means of communication shall be set up between 
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the two manholes of the section being inspected to ensure good communications 
between members of the crew. 

 

8.H. The importance of accurate distance measurements is emphasized. Measurement 
for location of defects shall be above ground by means of a meter device. Marking on the 
cable, or the like, which would require interpolation for depth of manhole, will not be 
allowed. Accuracy of the distance meter shall be checked by use of a walking meter, roll-a-
tape, or other suitable device and the accuracy shall be satisfactory to the County’s 
Representative. 

 

9.I. Documentation of the television results shall include: 

 

A.a. Television Inspection Logs: Printed location records shall be kept by the 
Contractor and will clearly show the location in relation to an adjacent manhole 
of each infiltration point observed during inspection. In addition, other points of 
significance such as locations of lateral sewers, unusual conditions, and other 
discernible features will be recorded and a copy of such records will be supplied to the 
County. 

 

B. Video Recordings: The purpose of video recording shall be to supply a visual and 
audio record of problem areas of the lines that may be replayed. Video recording playback 
shall be at the same speed that it was recorded. Slow motion or stop-motion playback 
features may be supplied at the option of the Contractor. The Contractor shall have all video 
recordings and necessary playback equipment readily accessible for review by the County during 

the project. All initial recordings and  any re-inspections shall be supplied to and will become 
the property of the County on acceptance of the sewer main. Video recordings must be in a 
standard digital format (.avi, .mpeg, etc.)(MP4 with H.264 Compression) approved by the 
Department of Utilities. The Contractor may maintain a separate copy for his records.  

 

3.3.3.4 Pressure Testing Requirements for Sewer Force Mains 

Force main pressure testing shall conform to the requirements as established for water systems. 
See “Section 3.4.3.2” of this Design Standards ManualDSM. 

3.3.3.5 Tracing Wire and Locating Tape for Sewer Force Mains and Gravity Mains 

AllAll sewer laterals, gravity mains and force mains shall have tracing wire and locating tape 
installed. A continuity test for tracing wires must be performed prior to acceptance. 

The tracing wire shall be accessible for test hook-up at all test stations. The tracing wire must be 
completely insulated from ground. The tracing wire will be attached to the top of the pipe using 
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duct tape at an interval no greater than 16 feet. Tracing wire within test stations shall be stripped 
¾”three quarters of an inch (¾”) from the end and capped with a wire nut to minimize electrical 
ground contact. All connections at the main line must be electrically sound and physically secure 
with screwapproved connections or clampsas per Section 3.2.3.10. All connections must be taped 
with electrical tape and sealed with an electrical coating sealant. Test stations shall be installed 
at intervals on no greater than 1,000500 feet along force mains. Tracing wire for force mains shall 
be color coded green. 

Locating tape shall be installed in the trench approximately twelve inches (12” below finish 
grade.”) above the installed pipe. Tape shall be polyethylene with metallic core, two inches (2””) 
in width, with continuous printed message “Caution - Force Main Buried Below". Tape shall be 
Catalog No. 2 WAT as manufactured by the Seton Name Plate Corp. or approved equivalent. 

3.3.3.6 Clean-Up 

Upon the completion of the installation of the sanitary sewer system and prior to the County 
acceptance, sediment and debris shall be removed from the system. The work area shall be 
restored to a condition equal to or better than its condition prior to construction and pavement 
replaced to the satisfaction of VDOT and/or the County. All trash and debris shall be removed 
and disposed of properly. Areas not otherwise stabilized shall be seeded and mulched and a good 
stand of grass established. 
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3.4  Water Distribution System 

3.4.1 General 

3.4.1.1 Requirements Ofof Regulatory Agencies 

Construction as shown on the plans or stated herein shall be performed in accordance with 
current and applicable requirements as established by the County of Spotsylvania and the VDH 
or any other agencies having jurisdiction. Where conflicts arise between the construction 
documents and previously mentioned requirements, the more restrictive shall apply. If such 
requirements require a change in the work as stated herein or shown on the plansApproved 
Plans, the Contractor shall stop work and notify the County immediately for further direction.   

3.4.2 Products 

3.4.2.1 General  

All materials shall be new, virgin material. All brass, copper, and water meter materials must 
comply with the ANSI/NSF 61 Standard. Shop drawings, as defined in the General Section, and 
operation manuals are required on projectsProjects where there are special structures. 

3.4.2.2 Water Pipe 

A. A. DuctileZinc coated ductile iron pipe shall meet the requirements of AWWA C150 
and AWWA C151. Pipes 12” or less shall be, at a minimum, pressure class 350. Pipes 
greater than 12” shall be, at a minimum, class 52.  Pipe shall have cement-mortar lining 
and a bituminous seal coat conforming to the requirement of AWWA C104. A minimum 
of five percent (5%%) of the pipe furnished shall be gauged for roundness full length and 
so marked. Pressure class of pipe shall be increased if the specific installation warrants it. 

 The Ductile Iron Pipe Research Association (DIPRA) Design Decision Model will be 

used to determine the corrosivity of all soil conditions. All ductile iron pipe shall be zinc coated 

and encased in V-Bio Polywrap for conditions that are determined to be in categories 2 – 5 
in the DIPRA Design Decision Model. It is the responsibility of the Engineer to show that 
zinc coating and V-Bio Polywrap are not needed based on a soil corrosivity analysis. If the 
corrosivity is determined to be category 1 according to the DIPRA Design Decision Model, then 
zinc coating and V-Bio Polywrap encasement are not required. 

Pipe fittings shall meet the requirements of AWWA C110 or AWWA C153, pressure class 
250. Fittings shall have a cement-mortar lining and a bituminous seal coating. All fittings 
shall be encased in V-Bio Polywrap for conditions that are determined to be in Categories 
2 – 5 in the DIPRA Design Decision Model. It is the responsibility of the Engineer to show 
that zinc coating and V-Bio Polywrap are not needed based on a soil corrosivity analysis. 
If the corrosivity is determined to be category 1 according to the DIPRA Design Decision 
Model, then zinc coating and V-Bio Polywrap encasement are not required. 

 BuriedAll buried pipe and fittings shall have restrained, mechanical or push-on joints, all 
conformingconform to the requirements of AWWA C111. Bolts for mechanical joint 
fittings shall be high strength ductile iron having an ultimate tensile strength of 75,000 psi 
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and a minimum yield point of 45,000 psi. All bolts and nuts shall be coated with 
FluoroKote #1 process or be equivalent  shall be installed.  

 Exposed (non-buried) pipe and fittings shall have flanged joints conforming to the 
requirements of AWWA C115. Bolts shall be high strength ductile iron having an ultimate 
tensile strength of 75,000 psi and a minimum yield point of 45,000 psi.304 stainless steel.. 

B. B. No other pipe material is accepted for water main installations for water mains 
30”twelve inches (12”) diameter and smallergreater unless specifically approved, in 
writing, by the Director of Utilities. .  

3.4.2.3 Gate Valves and Tapping Valves 

A. A. Resilient Seat Gate Valves (4” – 12”): 

a. All resilient seat gate valves four inches (4”) to twelve inches (12”) in size shall 
comply with AWWA C-509, latest revision. 

b. All valves shall be manually operated non-rising stem, equipped with operating 
nut, for installation in a vertical position, unless otherwise specified, and the valve 
body shall be ductile iron with reinforced flanges. 

c. All iron surfaces, internal and external, must be coated with a minimum eight (8) 
mils thickness of hand applied epoxy or three (3) to five (5) mils thickness fusion 
bonded epoxy. 

d. The valve stem shall have an independent stem nut (not rigidly attached to the 
gate), which allows the gate to flex without stressing the stem. 

e. All valves shall have either a bronze stem collar bushing with two O-rings above 
the stem or a stem collar with one O-ring below and one O-ring above the stem 
collar. 

f. Seating shall use compression closure. The gate shall be of a true bi-directional, 
mirror image design. 

g. Valves shall have a smooth bottom design. 

h. All valves shall open left (counter-clockwise). Buried valves shall have mechanical 
joints while exposed valves shall have flanged joints. 

i. The bodies, bonnets, and other ductile iron parts shall conform in all respects to 
the American Society for Testing Materials’ Standard Specifications of Gray Iron 
Castings, “ASTM Specification Designation A-126, Class B for valve sizes four inches 
(4”) through twelve inches (12”). The castings shall be clean and perfect without 
blow or sand holes or defects of any kind. No plugging or stopping of holes will be 
allowed. 

j. Valves four inches (4”) through twelve inches (12”) must have a 250 psi working 
and 500 psi test pressure. 
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k. If the standard valve provided by a manufacturer does not fully comply with these 
specifications, but compliance can be attained by providing optional features, 
then each valve must be permanently marked to indicate the option or options 
that have been provided. The method of marking valves to indicate that options 
are included must be approved by the County. 

l. valvesStainless steel bolts are required for all valves.  Bolts shall be grade eight (8) 
with grade ten (10) nuts. 

B. Valves shall comply with AWWA Standard C500, latest revision, and the following: 

a. 1. All valves shall be manually operated, inside screw and yoke, equipped 
with operating nut, for installation in a vertical position, unless otherwise 
specified. They shall be iron body, and bronze mounted, double disc with one of 
the resilient seat designs. 

b. 2. All valves shall open left (counter clockwise). Buried valves shall have 
mechanical joints while exposed valves shall have flanged joints. All joint surfaces 
of mechanical joint end gate valves, which will be in contact with the mechanical 
joint gasket, shall be fully machined to the dimensions and tolerances set forth in 
ANSI A21.11. 

c. 3. The bodies, bonnets and other cast iron parts shall conform in all respects 
to the American Society for Testing Materials’ Standard Specifications for Gray 
Iron Castings, ASTM Specification Designation A-126, Class B for valve sizes four 
inches (4””) through twenty-four inches (24””) and A-126, Class C for valve sizes 
thirty inches (30””) through forty-eight inches (48”.”).  The castings shall be clean 
and perfect without blow or sand holes or defects of any kind. No plugging or 
stopping of holes will be allowed. 

d. 4. All valves shall have either a bronze stem collar bushing with two O-rings 
above the stem collar or a stem collar with one O-ring below and one O-ring above 
the stem collar, with the stem collar being completely sealed in a permanent 
grease reservoir. 

e. 5. All other materials not specified shall meet AWWA C500, latest edition. 

f. 6. Valves four inches (4””) through twelve inches (12””) must have a 200 psi 
working and 400 psi test pressure. Valves fourteen inches (14””) and larger must 
have 150 psi working and 300 psi test pressure. 

g. 8. All valves shall be manufactured to allow removal of seal plate under 
pressure in either an open or closed position. 

9.h. If the standard valve provided by a manufacturer does not fully comply with these 
specifications, but compliance can be attained by providing optional features, 
then each valve must be permanently marked to indicate the option or options 
that have been provided. The method of marking valves indicating the options 
must be approved by the County. 
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10.i. Stainless Steel bolts are required for all valves. Bolts shall be grade eight 
(8) with grade ten (10) nuts. 

C. B. Tapping Valves: 

a. 1. Tapping valves shall meet above specifications as referenced in A. above 
except, the body seat rings shall have a clear inside opening sufficient to pass a 
cutter of full diameter and equal to the nominal size of the valve. The outlet end 
shall be suitable for use with the type of pipe being utilized. 

b. 2. Tapping valves will be suitable for use with all approved manufactured 
tapping sleeves without modification. 

3.4.3.4 Butterfly Valves (16” – 72”) 

C. Resilient Seat Gate Valves (6” – 12”): 

1. All resilient seat gate valves 6”-12” in size shall comply with AWWA C-
509, latest revision. 

 2. 3.4.2.4All valves shall be manually operated non-rising stem, equipped 
with operating nut, for installation in a vertical position, unless otherwise 
specified, and the valve body shall be ductile iron with reinforced flanges. 

3. All iron surfaces, internal and external, must be coated with a minimum 8 
mils thickness of hand applied epoxy or 3-5 mils thickness fusion bonded 
epoxy. 

 4. The valve stem shall have an independent stem nut (not rigidly attached 
to the gate), which allows the gate to flex without stressing the stem. 

 5. All valves shall have either a bronze stem collar bushing with two O-rings 
above the stem or a stem collar with one O-ring below and one O-ring above the 
stem collar. 

 6. Seating shall use compression closure. The gate shall be of a true bi-
directional, mirror image design. 

7. Valves shall have a smooth bottom design. 

 8. All valves shall open left (counter-clockwise). Buried valves shall have 
mechanical joints while exposed valves shall have flanged joints. 

 9. The bodies, bonnets, and other ductile iron parts shall conform in all 
respects to the American Society for Testing Materials’ Standard Specifications of 
Gray Iron Castings, “ASTM Specification Designation A-126, Class B for valve sizes 
6” through 12”.” The castings shall be clean and perfect without blow or sand 
holes or defects of any kind. No plugging or stopping of holes will be allowed. 



Water and Sewer Design and  
Construction Standards Manual 
                                                                                                                         
  

 July, 2013 

                                                   DC-83 

10. Valves 6” through 12” must have a 200 psi working and 400 psi test 
pressure. 

 11. If the standard valve provided by a manufacturer does not fully comply 
with these specifications, but compliance can be attained by providing optional 
features, then each valve must be permanently marked to indicate the option or 
options that have been provided. The method of marking valves to indicate that 
options are included must be approved by the County. 

3.4.2.3 Butterfly Valves (16” - 72”) 

All butterfly valves shall conform to the latest revision of AWWA Standard C-504, Class 150250-
B unless otherwise indicated and meet the following: 

A. Valve bodies shall be cast iron, ASTM A-126 Class B or ductile iron per ASTM A-536 grade 
65-45-12. Body ends shall be flanged with facing and drilling in accordance with ANSI 
B16.1, Class 125250-B or mechanical joint in accordance with AWWA Standard C-111 or 
ANSI A21.11. All mechanical joint end valves shall be furnished complete with joint 
accessories (bolts, nuts, gaskets, and glands), and be for underground use only. All valves 
shall conform to AWWA C-504, “Table 3, Laying Lengths Forfor Flanged Valves and 
Minimum Body Shell Thickness for all Body Types”..” 

B. Valve disc shall be cast iron, ASTM A-126 Class B or ductile iron ASTM A-536, grade 65-45-
12. Valve disc shall be of the offset or symmetrical design providing 360 -degree 
uninterrupted seating, and for sizes thirty inches (30””) and larger shall be of the flow 
through type, cored, or domed. 

C. The resilient seat shall be natural rubber or BUNA-N located on the disc or the body 
retained by an epoxy backing ring or 18-8, Type 304 stainless steel retaining ring secured 
to the disc by 18-8, Type 304 stainless steel screws. The seat shall be capable of 
mechanical adjustment in the field and field replaceable without the need for special tools 
on twenty-four inches (24””) and larger valves. Valve body seat shall be 18-8, Type 304 
Stainless Steel. 

D. Valve shaft shall be 18-8, Type 304 stainless steel. Valves shall have either one piece 
(through shaft) or two piece (stub shaft). The shaft should be attached to the disc by 
means of O-ring sealed taper pins with lock nuts on thirty inches (30””) and larger valves. 
Taper pins should be either 304S.S or 416S.S heat treated for added strength or shaft is 
attached with stainless steel shaft journals hex mated to drive shaft. 

E. The valve assembly shall be furnished with a non-adjustable factory set thrust bearing 
designed to center the valve disc at all times. 

F. Shaft bearing shall be contained in the integral hubs of the valve body and shall be of non-
cold flowing phenolic backed, PTFE or corrosion resistant self-lubricated sleeve type. 

G. Valve shaft seal shall consist of O-rings or Split-V ring. Where the valve shaft 
projectsProjects through the valve body for the actuator connection, the O-ring or Split-
V ring packing seal shall be field replaceable as a part of a removable bronze cartridge, 
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without valve disassembly. Connection to the actuator shall be provided by means of at 
least two (2) bolts for sixteen inch (16” - ”) to twenty-four inch (24””) valves and at least 
four (4) bolts for thirty inch (30””) and larger valves. 

H. Valves shall open counter-clockwise. 

I. When required, manual actuators shall be amply sized for line conditions. All manual 
actuators should be traveling nut or worm gear type. All sixteen inch (16””) through 
twenty-four inch (24””) butterfly valve manual actuators shall be capable of withstanding 
300-450 foot pounds of input torque against the open or closed stops. All actuators shall 
have adjustable mechanical stop limits. The closed position stop may or may not be 
externally adjustable. 

J. All valves shall be coated with AWWA Standard Epoxy Coatings or asphalt varnish equal, 
in conformance to AWWA Standard C-550 or C-450, latest revision. All interior ferrous 
surfaces, including disc, shall be coated a nominal ten (10) mils thick for long life and body 
exterior shall have a minimum eight (8) mils thickness of hand applied epoxy or three (3-
) to five (5) mils thickness fusion-bonded epoxy coating in order to provide protection in 
shipment and storage, and to afford a superior base for field-applied finish coats. 

3.4.2.5 Tapping Sleeves 

3.4.2.5.1 DUCTILE IRON TAPPING SLEEVES  

3.4.2.5.1 Stainless Steel Tapping Sleeve 

A. The body of the tapping sleeve shall be of 18-8 type 304 stainless steel. 

B. Flange to be ductile iron, carbon steel or 304 stainless steel, 150 lb. drilling. 

C. Gaskets shall be Grade 60 compounded for use with water, alkalis, mild acids, 
and most hydro-carbon fluids, up to 212° F. 

D. Clamping hardware (nuts, bolts, and washers) shall be 18-8 type 304 stainless 
steel, with plastic anti-gall washers. Drop-in bolts or welded-on studs are 
acceptable. 

E. Application: Any approved taps on PVC or ductile iron water main, matching size 
or one nominal size smaller than tapped main. 

3.4.2.5.2 Ductile Iron Tapping Sleeves   

A. The body and glands of the tapping sleeve shall be of ASTM-126, ductile iron. 
SleeveSleeves shall be furnished complete with all mechanical joint accessories (bolts, 
nuts, gaskets, and glands), and shall have aan epoxy coating. 

B. Valve flange, body gaskets, and clamping hardware (bolts, nuts, and washers) shall be as 
specified for the fabricated steel tapping sleeve. 
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C. Application: Any approved taps on PVC or ductile iron water main, matching size or one 
nominal size smaller than tapped main. 

3.4.2.6 Double Check Assembly 

Double check assemblies and other fire protection devices are governed by “Article 2 – Fire 
Regulations” of the Spotsylvania County Design Standards Manual.Spotsylvania County Design 
Standards Manual. 

3.4.2.7 Fire Hydrants 

A. A. Fire hydrants shall be manufactured in full compliance with this specification and 
shall also comply with the AWWA Fire Hydrant Specification C-502, latest revision and the 
following: 

1.a. Type: Compression - Dry Standpipe: Valve shall open against and close with the 
pressure. The design shall be such that all internal operating parts can be removed 
through the standpipe and main valve rod extended without excavating. 

2.b. Size: Internal valve diameter shall be a minimum 5½”.of five and one- quarter 
inches (5 ¼”). 

3.c. Inlet Size and Type: Six inch (6””) mechanical joint end with accessories. 

4.d. Hose Nozzles: Each hydrant shall be equipped with two two and a half inch 
(2½”½”) I.D. hose nozzles with National Standard threads, one-quarter (1/4) turn 
bayonet lock or threaded in with O-ring seal and suitable locking arrangement. 

5.e. Steamer Nozzle: Each hydrant shall be equipped with one four and a half inch 
(4½”½”) Steamer Nozzle having National Standard Threads, one quarter (1/4) turn 
bayonet lock, or threaded in with O-ring seal, and suitable locking arrangement. 

6.f. Direction of open: Left, counter – clockwise. Standpipe - Ground line Safety 
Construction: The standpipe sections shall be Direction of Open: Left, counter-
clockwise. 

7.g. Size and Shape of Operating Nut and Cap Nuts: to be one and one half inch 
(1½”½”) point to flat pentagon. Each hydrant shall be equipped with a weather 
cap. 

8.h. Seal Plate: The hydrant shall be so constructed that a moisture-proof lubricant 
chamber is provided which encloses the operating threads, thereby automatically 
lubricating the threads each time the hydrant is operated. The lubricant chamber 
shall be enclosed with at least three O- rings. The two lower O-rings will serve as 
pressure seals; the third O-ring will serve as a combined dirt and moisture seal to 
prevent foreign matter from entering the lubricant chamber. The hydrant shall be 
equipped with either an anti-friction washer or bronze bushing to reduce 
operating torque. The bonnet will be secured to the hydrant using bolts and nuts. 

9.i. Base-groundBury line safety construction: The standpipe section shall be 
connected at the ground line by a two part, bolted safety flange or breakable lugs. 

http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
http://www.spotsylvania.va.us/content/20925/20991/24029/24045/24053/24144.aspx?viewall=true
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The main valve rod sections shall be connected at the ground line by a 
frangiblebreak away coupling. The standpipe and ground line safety construction 
shall be such that the hydrant nozzles can be rotated to any desired position 
without disassembling and removing the top operating components and the top 
section of the standpipe. The minimum inside diameter of the barrel shall be 6”.six 
inches (6”). 

10.j. Main Valve, Stem Assembly: The main valve rod assembly shall be so 
constructed to allow removal of all operating parts through the barrel regardless 
of depth of bury, using a removal wrench which does not extend below the ground 
line of the hydrant. The main valve seat ring shall be bronze and its assembly into 
the hydrant shall involve bronze-to-bronze thread engagement, and the valve 
assembly pressure seals shall be obtained without the employment of torque-
compressed gaskets. The design of the main valve rod shall be such that the 
operating threads at the top of the rod and the valve assembly threads at the 
bottom of the stem are isolated from contact with water in the standpipe or in the 
hydrant inlet shoe. 

11.k. Drain Valve: The operation of the drain mechanism shall be correlated with 
the operation of the main valve and shall involve a momentary flushing of the 
drain ports each time the hydrant is opened. The drain ports shall be fully closed 
when the hydrant valve is more than two and a half (2½½) turns open and the 
drainage channel in the bronze valve seat ring shall connect to two or more outlet 
drain ports. No springs may be employed in the hydrant valve or drain valve 
mechanism. The drain valve will be protected with at least ½one-half (½) yard # 
57 stone protected with filter cloth. 

12.l. Depth of Bury: Normally hydrants shall be suitable for installation in 
trenches four and a half feet (4-1/2’) deep. Required parts and materials to adjust 
fire hydrants to different depth of bury shall be provided by the manufacturer to 
meet actual field conditions. 

m. Painting Instruction: Two prime coats and one Rustoleum Safety Red #  7564 finish 
coat shall be used, unless otherwise specified. Exposed area of fire hydrant shall 
receive one field coat of Rustoleum Safety Red #  7564 after installation. The wetted 
surface of the hydrant shoe shall be epoxy coated to prevent corrosion of the 
waterway.  

13. A coat of reflective 3M Scotchlite 7210 Silver paint is required around the 
bonnet. 

14.n. Pressure Rating: Test pressure 300 psi, working pressure 150 psi. 

B. B. If the standard hydrant provided by a manufacturer does not fully comply with 
these specifications, but compliance can be attained by providing optional features, then 
each hydrant must be permanently marked to indicate the option or options that have 
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been provided. The method of marking hydrants to indicate that options are included 
must be approved by the Inspector. 

3.4.2.8 Check Valves 

Check valves shall be of the horizontal swing type, iron body bronze mounted, equipped with 
weighted lever or spring as specified or shown on the plans. 

3.4.2.9 Water Service Assembly for 5/8” and 3/4” Water Meters 

All water services and plumbing shall conform to the Uniform Statewide Building Code as per 
“12VAC5-590-1190”. When connecting to waterlines that are zinc coated and encased in V-Bio 
polywrap the first three feet (3’) of the service shall be encased in V-Bio polywrap.  All materials 
for the installation of water services shall be as follows or approved equal: 

A. Water meter barrel shall be PVC solid fabricated barrel eighteen inch (18””) I.D. by thirty 
inch (30””) height with access notches for piping. For traffic areas reinforced barrels shall 
be used.  

B. The meter barrel lid shall bex-325A32-T Ford or equivalent, a round cast iron, one (1) 
piece cover designed to fit the corresponding opening on the meter barrel and have a 
square tread plate surface design. Meter box lids shall have a 1-3/4”one and three-
quarter inch (1 ¾”) diameter hole located in its center. The hole shall either be cast in 
place at the foundry or, after casting, be retrofitted via a plasma arc torch or hole saw. 
Holes shall be compatible with the County’s touch read meter system. 

C. The meter barrel lid shall have a lift bar will be solid to the bottom of the pocket with a 
half inch (1/2””) top width and a three-sixteenths inch (3/16””) bottom width forming a 
hook ledge for ease of removal with a lifting tool. There shall be a three-eighths inch 
(3/8””) notch on the outer edge directly in line with the lift bar. The cover shall have a 
guide ring on the underside half inch (1/2””) by eleven inch (11””) O.D. and have a total 
weight of less than ten (10) lbs. The cover must be a Mid-StatesCarson Plastics, Inc. Model 
# MSC-1258LHW-00182003 or approved equivalent. 

D. Meter yokes shall be 5/8” x 3/4” AY McDonald Model #14-2, Ford 5020 or Mueller 502 or 
approved equivalent. Expanders shall be Ford EC23 or approved equivalent with epoxy 
coating. 

E. Provide corporation stop with corporation cock thread inlet.  All brass shall be NSF 61. 

F. Pipe shall be one inch (1””) or three-quarter inch (3/4””) type “K” copper domestic 
manufactured pipe. 

G. Delete section. 

H. Service Saddles: 

1. All saddle castings must be ductile iron and meet the requirements of 
ASTM A-536-80, protected with corrosion resistant paint or epoxy 
coating. 
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2.G. All saddles must have a minimum of two (2) 1 1/2” wide (including bolts) stainless 
steel straps type 304 (18-8) where welds are passivity for resistance to corrosion. 
Exception: Ford FS202, which has two (2) bolts and a single strap with a minimum width 
of 3 1/4”.not allowed unless pre-approved by Department. 

3. Gaskets must be made of virgin NBR compound. 

4. Service saddles are required on all taps made onto PVC pipe other 
than C-900 6” and larger and all taps made on ductile iron pressure 
class 350 pipe smaller than 6”. The maximum direct tap on 6” and 
8” pressure class 350 ductile iron is 1” and 1.25” for 12”  

. 

3.4.2.10 Water Service Setter for 1”, 1-1/2” ½” and 2” Water Meters 

All water services and plumbing shall conform to the Uniform Statewide Building Code as per 
“12VAC5-590-1190”. When connecting to waterlines that are zinc coated and encased in V-Bio 
polywrap the first three feet (3’) of the service shall be encased in V-Bio polywrap.   All materials 
for the installation of water services shall be as follows or approved equal: 

A. A. General: All 1-1/2” and 2”one and one-half inch (1 ½”) and two inch (2”) meter 
setters shall be constructed of seamless threaded red brass pipe, standard Type K hard 
copper tube (per ASTM B-88-62), high quality brass (per AWWA C-800,) and leadless 
solder and provide horizontal female pipe threads on both front and rear connections. 
Setters must include a valved bypass for meter maintenance, except for irrigation and 
residential meters. 

 Meter setters for 1” meters shall be 1” x 12” riser meter yokes with copper tube 
or compression on the inlet and outlet sides.  

            Meters are supplied by Spotsylvaniathe County and installed by Utility Staffthe 
Department. 

B. B. Bypass: Meter setters shall have an appropriately sized bypass line with an 
inverted key or ball-type stop threaded directly into the inlet bypass tee fitting. This 
bypass valve shall have a solid tee head and be either lock wing type or provide a bracket 
or other device to lock this valve in the “off” position upon installation. If copper tube is 
used for the bypass line, the compression connection for the copper side of the bypass 
valve must be as produced by the following manufacturers: 

  Mueller Co., “110” compression connection for copper pipe; or 

  Ford Meter Box Co., “PackQuick Joint - Q” connection for copper pipe; or 

  A.Y. McDonald, “TQ - McQuik” compression connection for copper pipe. 
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 Otherwise, a tee head inverted plug or ball type bypass valve is required with a 
threaded connection. Both of the bypass tee fittings, (inlet and outlet,) shall have brace 
pipe eyelets cast within them to stabilize setter upon installation. 

C. C. Angle Valves:  Flanged, inverted key, or ball-type “tee head” angle valves are 
required on both meter connections, and will include lock wings and meter support 
bracket to aid in meter installation. Pack joint or compressionCompression connections 
with check valve are allowed on the vertical riser pipe; these connections must be 
threaded or soldered copper. Valves shall be double drilled, (two-inch (2””) size only) to 
accommodate both 1 1/2”one and 2”one half inch (1 ½”) and two inch (2”) meters. Angle 
or ball valves shall provide a stop or check to limit movement of tee head at ninety 
degrees (90°°) Maximum, (from fully open to completely off). Arrows cast within the inlet 
valve shall indicate direction of flow while in service. 

D. D. Dimensions: Meter setters shall accommodate the following meter dimensions: 

  1” male x male pipe thread laying length: 10 3/4”±¾” ± 1/16” 

  1-1/2” ½” flanged meter laying length: 13 ¼ ”,¼”, includes gasket 

  2” flanged meter laying length: 17 ¼ ” ”,¼”, includes gasket 

 The rise or height of meter setter, measured vertically from center line of inlet 
pipe thread to center line of meter flange bolt, shall be: 

  1” meter setter, maximum height of 12” 

  1-1/2” ½” meter setter, maximum height of 8 1/2”½” 

  2” meter setter, maximum height of 9 1/2”½” 

 The copper used on the bypass and vertical riser pipe, (if so equipped,) shall be 
Type K and comply with ASTM B-88-62, which states outside diameters as shown here: 

  3/4”¾” nominal pipe size, .875” outside diameter, .065” wall 

  1” nominal pipe size, 1.13” outside diameter, .065” wall 

  1-1/2” ½” nominal size pipe, 1.63” outside diameter, .072” wall 

  2” nominal size pipe, 2.13” outside diameter, .083” wall  

 The bypass assembly shall be sized as follows: 

  1” meter setter requires minimum 3/4”¾” 

  1-1/2” ½” meter setter requires minimum 1” bypass pipe & valve 

  2” meter setter requires minimum 1” bypass pipe & valve 

E. E. Meter boxes for one inch (1”, 1-1/2””), one and 2”one-half inch (1 ½”) and two 
inch (2”) meters shall be as shown in the standard details. Five-eighths inch (5/8””) to 
three quarter inch (3/4””) meter - - 18”x 30 “” meter barrel, one inch (1””) meter 24’24” 
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x 30”- - meter barrel, 1 ½”one and one-half inch (1 ½”) meter 30”x 30”- - meter barrel, 
2’two inch (2”) meter - - 36” x 30” meter barrel.  

F. Backflow prevention devices are not to be used at yokes. 

G. Service saddles are required on all taps made into PVC pipe other than C-900 6” 
and larger and all taps made into ductile iron pressure class 350 pipe smaller 
than 6”. The maximum direct tap in 6” and 8” pressure class ductile iron is 1” and 
1.25” for 12”. 

G. Direct tap required on all water mains for water services one inch (1”) and less.   

3.4.2.11 Valve Boxes 

All underground valves shall be installed in approved cast iron valve boxes, having suitable base 
and shaft sections, and covers to protect the valve and permit easy access and operation. Valve 
box assemblies shall be adjustable using a slip type system. Install a two foot by two foot by six 
inch (2’ x 2’ x 6””) concrete collar around all valve boxes not in pavement. Extend valve operator 
nutsnut to within 18 “forty-eight inches (48”) of final grade. 

3.4.2.12 Air Release Valves 

A. A. Type 1: Small orifice valves shall be either of the a) kinetic: 

a. Kinetic design type employing- This must have only one (1) moving part, a stainless 
steel float ball or b) of the stainless. 

b. Stainless steel float and lever type. It– The valve shall maintain the closed position 
to prevent the loss of water by positive seating of the float ball against a smoothly 
ground contact surface of the exhaust orifice. 

 It shall automatically provide for the escape of air to atmosphere without the loss 
of water when the float ball moves away from the orifice seat. The body of the valve shall 
be cast iron and shall be coated to withstand a moist environment. 

 Air release valves shall have a minimum of a one inch (1””) N.P.T. inlet for six inch 
(6”, ”), eight inch (8”,”), and twelve inch (12””) pipe sizes and a two inch (2””) N.P.T. inlet 
for pipes sixteen inches (16””) and larger, and shall have a minimum of a three thirty-
seconds of an inch (3/32””) outlet orifice for six inch (6”, ”), eight inch (8”,”), and twelve 
inch (12””) pipe sizes and a three-sixteenth inch (3/16””) outlet orifice with sixteen inch 
(16””) and larger pipes. 

 Air release valves shall be suitable for 150 psi working pressure at a minimum. 

 Air release valves for sewage force mains shall be specifically designed for sewage 
applications. 

 All flushing attachments shall be provided with air release valves. 

B. B. Type 2: Shall be a combination, dual unit valve, combining one (1) small and one 
(1) large unit, both employing the kinetic operating principal or of the stainless steel and 
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lever type. For the Kinetic type, the only moving parts shall be two (2) stainless steel balls 
(one for each unit) which will remain in the respective throat areas when discharging air 
without blowing shut or collapsing the float ball(s). 

 In the closed position, resulting from water filled line, the valve shall prevent 
leakage. 

 The large orifice seat shall be of composition material and replaceable. 

 The body of the valve shall be cast iron and shall be coated to withstand moist 
environment. 

 Air release valve size shall be six inches (6””) with a three-eighths inch (3/8””) 
orifice for the small unit and shall be suitable for 150 psi working pressure. The larger 
orifice shall be sized based on the specific application based on the manufacturer’s 
recommendation. 

3.4.2.13 Air release Valve Manholes 

Valve manholes shall be concrete meeting the requirements of ASTM C-478. Diameters shall be 
as shown on plans, but in no case shall they behave an inside diameter of less than 4four feet in 

inside diameter.(4’). Manhole frame and covers meetingshould meet the requirements for sanitary 
manhole frame and covers shall be utilized except that the covers shall have the word “WATER” 
cast on them. 

3.4.2.14 Joint Restraint Systems 

Thrust protection as shown on plans in the standard details shall consist of pipe joints, fittings, 
and appurtenances specially designed for thrust restraint of ductile iron pipe. Thrust blocks are 

prohibited except where pipe restraint cannot be achieved using restrained pipe joints, fittings, and 
appurtenances. 

 

All restraint devices must be U.L. listed and F.M. approved. 

Mechanical joint restraint shall be incorporated in the design of the follower gland and shall 
include a restraining mechanism which, when actuated, imparts multiple wedging action against 
the pipe, increasing its resistance as the pressure increases. Flexibility and minimal deflection of 
the joint shall be maintained after burial. Glands shall be manufactured of ductile iron conforming 
to ASTM A536-80. Twist-off nuts shall be used to ensure proper actuating of the restraining 
devices. 

Restraining devices shall be of ductile iron, heat-treated to a minimum hardness of 370 BHN. 
There shall be no dissimilar metals allowed. Dimensions of the gland shall be such that it can be 
used with all AWWA approved standardized mechanical joint bell and tee-head bolts conforming 
to ANSI/AWWA A21.11 and ANSI/AWWA C153.53/A21.53 of latest revision. The mechanical joint 
restraint device shall have a working pressure of at least twice the working pressure of the pipe. 
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All existing bell and spigot end joints within the length of required restrained joint pipe shall be 
restrained with a clamping ring and an additional ring designed to fit behind the bell end of the 
ductile iron pipe. The rings shall be connected with T-head bolts or rods. Rods mustshall be 
protected from corrosion either by rod material304 Stainless Steel or coating.coated with 
FluoroKote #1 process or be equivalent.   

3.4.2.15 Cast Couplings 

Center Sleeve: Made of ductile iron, Spec ASTM-A536, and coated with an enamel shop coat, 
sized to accommodate all AWWA pipes of the same nominal size. 

End Ring: Made of ductile iron Spec ASTM-A536, and color coded with an enamel shop coat to 
easily identify its use on various types of pipe. 

Gaskets: SBR rubber compound, Grade 30 per Spec ASTM D-2000 for normal water service and 
an extended shelf life. 

Bolts: High strength low alloy steel bolts with heavy hex nuts, per AWWA C-111. 

3.4.2.16 Casing Spacers 

Casing Spacers shall be bolt on style with a shell made in two sections of heavy T-304 stainless 
steel. Connecting flanges shall be ribbed for extra strength. The shell shall be lined with a PVC 
liner .090” thick with 85-90 durometer or neoprene rubber. All nuts and bolts are to be 18-8 
stainless steel. Runners shall be made of ultra-high molecular weight polymer (UHMW) or glass 
reinforced plaster. Runners shall be supported by risers made of heavy T-304 stainless steel or 
ten (10) gauge welded steel. The supports shall be migMIG welded to the shell, and all welds shall 
be passivated or three-eighths inch (3/8””) diameter stud welded to band and locked with a 
locking fastener. The height of the supports and runners combined shall be sufficient to keep the 
carrier pipe at least .75”three-quarters of an inch (3/4”) from the casing pipe wall at all times. 

3.4.3 Execution 

3.4.3.1 Installation Ofof New Water Systems  

A. A. Excavating and Backfilling:  

a. 1. The Contractor shall take care and provide all necessary precautions during 
the course of excavating for all underground utility systems. After the pipe is in 
place, backfill with suitable earth, free fromwithout rocks and other unacceptable 
materials.  The Contractor shall:   

1. a. Provide all necessary shoring required for the protection of excavations, 
existing utilities, and workmen and do.  Do all necessary pumping required to 
keep excavation and pipe free of water from any source at all times. 

2. b. Provide sufficient barricades, fencing , or other protective devices adjacent 
to excavations to safeguard against injury to workmen and the public. Provide 
and maintain sufficient warning  at walks, roadways, and parking areas to 
provide safety at all times. 
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3. c. Where roots of live trees are encountered in excavations, they shall be 
carefully protectedprotect them during construction.  

4. d. Exercise special care in backfilling trenches to guard against disturbing the 
pipe joints.  

5. e. Remove and dispose of any excess and/or unacceptable material. 

b. 2. SubsurfaceAt his expense, the Contractor shall remove subsurface 
obstructions, which are uncovered during excavation for installation of the water 
systems, shall be removed by the Contractor at his expense. This shall include 
removal of existing concrete or brick of existing building foundations, footings, 
abandoned utility piping, wires, structures, rock, boulders, etc., which may not be 
visible from surface investigations before construction, but will interfere with new 
installations. If such obstructions are encountered they shall be removed two feet 
(2’) from around the area of new facility and the trench backfilled with a suitable 
material as specified. 

B. B. Pipe Storage 

a. All pipe shall be tightly closed with a mechanical watertight plug or cap if it is 
contact with or close enough to the ground surface where dirt, debris or any other 
contaminant can enter the pipe. 

b. Pipe may be “strung out” along Project site as needed if the conditions above are 
met. 

C. Pipe Installation: 

a. 1. Take all precautions to ensure that pipe and related items are not damaged 
in unloading, handling, and placing in trench. Examine each piece of material just 
prior to installation to determine that no damage has occurred. Remove any 
damaged material from the site and replace with undamaged materials.  

b. 2. Keep pipe clean. Exercise care to keep foreign material and dirt from 
entering pipe during storage, handling, and placing in trench. Plug or cap the pipe 
with a suitable waterproof fitting at the end of each day. When pipe laying is not 
in progress or the pipe is unattended for any period of time, the forward end of 
the pipe shall be kept tightly closed with a mechanical water tight plug or cap; 
plywood or plastic is not acceptable. 

c. 3. Do not lay pipe when weather or trench conditions are unsuitable. The 
Department reserves the right to stop work in unsuitable conditions.   

d. 4. Water Pipe Laying: 

1. a. Laying of water pipe shall be accomplished only after the trench has been 
dewatered and the foundation and/or bedding has been prepared. Mud, silt, 
gravel, and other foreign material shall be kept out of the pipe and off the 
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jointing surfaces. The Contractor shall be responsible to visually inspect each 
section of pipe prior to installation.  

2. b. All pipe laid shall be retained in position so as to maintain alignment and 
joint closure until sufficient backfill has been completed to adequately hold 
the pipe in place. All pipe shall be laid to conform to the prescribed line and 
grade shown on the plans and shall include digging out for bell ends. 

3. c. Water pipe runs intended to be laid straight shall be so laid. Deflection 
from a straight line may be made by deflecting the joints only when permission 
has been given by the County. Joint deflection in pipe shall not exceed one-
half (1/2) that recommended by AWWA Standards or the manufacturer 
whichever is less. Changes in grade or alignment, which cannot be made by 
deflecting pipe joints, shall be made by use of proper bends, offsets or special 
fittings as required.  

4. d. The water pipe, unless otherwise approved by the Inspector, shall be laid 
up grade from point of connection of the existing water line or from a 
designated starting point. Water pipe shall be installed with the bell end 
forward or upgrade. When pipe laying is not in progress or the pipe is 
unattended for any period of time, the forward end of the pipe shall be kept 
tightly closed with a water tight plug or cap; plywood or plastic is not 
acceptable. 

5. e. The pipe shall be fitted and matched so that when laid ininstalled the work, 
unitspipe segments will form a smooth, uniform invert. 

6. f. Prior to joining the pipe, all surfaces of the pipe to be joined and the 
surfaces of factory -made jointing materials shall be clean and dry. Lubricants, 
primers, adhesives, etc., shall be applied and the pipes joined as 
recommended by the manufacturer’s specifications. Sufficient pressure shall 
be applied in making the joint to assure that the pipe is “home”. The interior 
of the pipe shall be cleaned of all foreign material as the work progresses. At 
When pipe laying is not in progress or the pipe is unattended for any period of 
time, the forward end of the workday, the last pipe laid shall be blocked to 
prevent creep andkept tightly closed with a watertightwater tight plug or cap; 
plywood or plastic is not acceptable. 

7. g. Joining Pipe:  

1) 1) DuctileZinc coated ductile iron pipe to be joined as follows: 

I. (a) Mechanical joint pipe: 

i. (1) When installing PVC pipe into M.J. fittings, the beveled end 
of the pipe must be cut off to allow for maximum insertion depth 
and sealing area to avoid leaks. Thoroughly clean inside of the bell 
and 8”eight inches (8”) of the outside of the spigot end of the 
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joining pipe to remove oil, grit, excess coating, and other foreign 
matter from the joint. Paint the bell and spigot with soap solution 
(one half (1/2) cup granulated soap dissolved in one (1) gallon 
water). Slip zinc coated ductile iron gland on spigot end with lip 
extension of gland toward end of pipe. Paint rubber gasket with or 
dip into the soap solution and place on the spigot end with thick 
edge toward the gland. 

ii. (2) Push the spigot end forward to seat in the bell. Then 
carefully press the gasket into the bell so that it is located evenly 
around the joint. The gland is moved into position, bolts inserted 
and nuts turned finger tight. Tighten all nuts to torque listed below: 

Bolt Size 

(inches) 

Torque 

(ft - lbs) 

5/8 50 -60 

3/4¾ 85-90 

1 90 -– 100 

1 - 1/4¼ 90 -– 120 

 

iii. (3) Tighten nuts on alternate sides of the gland until pressure 
on the gland is equally distributed and torque value is reached. 

iv. (4) Permissible deflection in mechanical joint pipe shall not be 
greater than one-half (1/2) of that listed in AWWA C600. 

II. (b) Push-on joint zinc coated ductile iron pipe 

i. (1) Thoroughly clean inside of the bell and eight inches (8””) of 
the outside of the spigot end of the joining pipe to remove oil, grit, 
excess coating, and other foreign matter. Flex rubber gasket and 
insert in the gasket recess of the bell socket. Apply a thin film of 
gasket lubricant, supplied by pipe manufacturer, to the gasket and 
spigot end of the joining pipe. 

ii. (2) Start spigot end of pipe into socket with care. The joint shall 
then be completed by forcing the plain end to the bottom of the 
socket with a forked tool or jack type device. Field cut pipe shall 
have the end filed to match the manufactured spigot end. 

iii. (3) Permissible deflection in push-on joint pipe shall not be 
greater than one-half (1/2) of that listed in AWWA C600. 
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8. h. V-Bio Polywrap shall be applied to all zinc coated ductile iron pipe. Material 
shall be meet the ANSI/AWWA C105/A21.5 standards for polyethylene 
encasement. It must be new and have no holes, rips, or tears. Polywrap should 
be wrapped tightly around pipe to ensure good contact with the pipe 
surface. In dry trench conditions, the polywrap shall be secured with tape 
across the folded over edge. In a wet trench condition with groundwater, tape 
must be applied around the pipe in multiple places and both ends to ensure 
any water that intrudes does not travel down the pipe. Any rips or tears in the 
polywrap must be covered with a piece of polywrap and taped down to be 
watertight. 

9. Tracing wire shall be accessible for test hook-up at all fire hydrants and test 
stations. The tracing wire must be continuous and completely insulated from 
ground. The tracing wire will be attached to the top of the pipe using duct tape 
at an interval no greater than 16sixteen feet. (16’). Tracing wire within test 
stations and hydrants shall be stripped ¾”three quarters of an inch (¾”) from 
the end and capped with a wire nut to minimize electrical ground contact. Test 
stations shall be installed within 2 feet of all fire hydrants and at intervals no 
greater than 1000500 feet. All connections at the main line must be electrically 
sound and physically secure with screwapproved waterproof connections or 
clamps. All connections must be taped with electrical tape and sealed with an 
electricala waterproof coating sealant. Tracing wire for waterlines shall be 
color coded blue. Tracer wire shall be run to all meter barrels.  Continuity will 
be verified. 

10. i. Place underground warning tape directly above all water mains, 12” below 
finished grade. at two feet (2’) above the water line. Tape shall be 
polyethylene tape with a metallic core, two inches (2””) in width, with the 
continuous printed message “Caution - Waterline Buried Below.” Tape shall be 
Catalog No. 2 WAT as manufactured by the Seton Name Plate Corp. or 
approved equivalent. 

D. C. Installation of Valves, Fittings, and Hydrants: 

a. 1. General: Valves, fittings, and hydrants shall be set and joined to the piping 
system as specified for cleaning, laying, and joining pipe. 

b. 2. Valves and Valve Boxes: Cast iron valve boxes shall be firmly supported, 
centered, and plumb over the operating unit of valve. Box cover shall be set flush 
with the surface of finished pavement or at such other level as may be directed by 
the Inspector. Valve rod extension with guide shall be required to maintain a 
maximum distance of two feet (2’-4”) to four feet (4’) from operating nut to top 
of box. All valves shall be properly restrained. 

c. 3. Cross Connections: Drainage branches or blow-offs shall not be connected 
to any sewer, submerged in any stream, or installed in any manner which, in the 
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opinion of the Inspector, will constitute a contamination or cross-connection 
hazard. 

d. 4. Hydrants: 

 Connection to Main: Each hydrant shall be restrained and connected to the 
main with a minimum six inch (6””) diameter branch, controlled by an 
independent six inch (6” gate or”) resilient seat gate valve. All hydrant valves shall 
be restrained to the hydrant tee on the main line. 

 Setting of Hydrants: When hydrants are set, a drainage pit two feet (2’) in 
diameter and two feet (2’) below the bowl of the hydrant shall be excavated. The 
pit shall be filled with coarse gravel or #57 clean stone to a level of 6”six inches 
(6”) above the weep hole. No hydrant drainage pit shall be connected to a sewer. 
The bowls of all hydrants shall be well braced against unexcavated earth with 
suitable concrete blocking, and when directed shall be restrained to the pipe with 
approved harnessing. All hydrants shall be thoroughly cleaned of dirt or foreign 
matter before setting.  

5. Fire hydrant weep holes are subject to contamination when installed in 
areas subject to high groundwater, to flooding, to contaminant or pollutant spills, 
or in areas where surface water ponds.  Weep holes should be plugged and seasonally 
drained in locations where contamination from backsiphonage is a possibility.  Another 

alternative is to pipe the drains to daylight. The Contractor shall notify the Department 
if there is a presence of high ground water.  

e. Anchorage of Fittings: All fittings (i.e., each bend, tee, plug, valve, and cap) shall 
be prevented from moving by means of mechanical restraints, as shown in the 
standard details. 

E. D. Installation of Fabricated Steel Tapping Sleeves: (Not for direct burial) 

1. General: The following testing and conditions apply to all sleeves: 

i.a. The tapping sleeve shall be tested in place to a minimum of 150 psi, for a minimum 
of ten (10) minutes with no loss of pressure. 

ii.b. Tapping sleeves sixteen inches (16””) and larger shall be supported by a 
concrete pedestal support to be designed by the Engineer. 

iii.c. Clean pipe surface thoroughly, particularly in the area where the gasket 
will seal. The Contractor shall wipe the pipe in the area where the tap is to be 
made with a 1%one percent (1%) chlorine solution prior to installing the sleeve. 

iv. Lubricate pipe and gasket with soap and water. Under no condition 
shall antifreeze be used. 

v.d. Mount body halves on pipe. Contractor shall ensure gasket is secure in gasket 
groove. 
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vi.e. Contractor shall ensure that the tapping nipple is pointing in its final 
direction so it will not be moved or rotated on the pipe. 

vii.f. Insert bolts and hand tighten nuts, keeping equal gaps between body 
halves. 

viii.g. Prior to tightening nuts, position outlet as required to suit the installation. 
Contractor shall ensure test connection is accessible. 

ix.h. Tighten bolts, alternating from one side to the other to equalize the gap 
between halves. Continue to tighten bolts until sleeve halves conform to the 
contour of the pipe and all bolts are to a uniform tightness. The required torque 
for dry threads will be 70-100 ft. lbs. (Lubricated threads 35-50 ft. lbs.) On thin 
wall or badly corroded pipe care should be taken to prevent crushing or collapsing 
of the pipe. 

x.i. A pressure test is required prior to tapping to test the sleeve and valve in place 
prior to tapping. 

xi.j. Prior to pressure testing, the Inspector shall obtain a reading of line pressure in 
the system, either from a hydrant or a service. The pressure test should be at two 
and a half (2 ½½) times line pressure or 200 psi, whichever is greater. The duration 
of this pressure test shall be a minimum of ten (10) minutes. If the sleeve fails the 
pressure test, it shall be completely removed and apparent problem corrected or 
returned and a new sleeve used. The tapping sleeve, valve, and tapping machine 
assembly isare to be adequately supported during the tapping operation to 
prevent movement or rotation of the tapping sleeve. 

xii.k. Contractor shall complete tapping procedure and perform the necessary 
checking as required. Contractor shall furnish the Inspector with the tap coupon. 

xiii.l. Check the bolts for tightness and re-torque, if required. 

F. E. Installation of Services: 

a. 1. Three-quarter Inch (3/4””) and 1”One Inch (1”) Services: 

a. Taps on existing  PVC Pipe except C-900 shall be made with 
service saddles. 

1. b. direct tapped. Taps shall be made on a forty-five degree (45  angle. 

2. c. Corporation stops shall have “cc” thread inlet and copper compression 
outlet if copper service is used..  

3. d. Tap shall be made with a tapping machine equipped with a bit designed 
for the type of pipe being tapped. 

4. e. Distance between taps or from a joint or bell shall be a minimum of 
eighteen inches (18”.”). 
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f. Service pipe shall be type “K” soft copper or polyethylene pipe (PE 
3406). 

5. g. G. Services shall be installed with thirty-six inch (36””) minimum cover up 
to meter yoke where yoke shall be installed so that meter will set between 
eighteen inches (18”-”) and twenty-two inches (22””) below finished grade.  

6. h. Meter yokes shall be from approved materials list.  

7. i. Meter yoke and box shall be set one foot (1’) inside right-of-way or 
easement or as directed by the Inspector. Meters shall be installed on 
reasonably level ground or conform to the angle of the slope. 

8. j. Backfill shall be hand-tamped up to service pipe at tap to prevent 
corporation stop from being broken off during backfilling. 

1. Backfill shall be hand tamped up to service pipe at tap to prevent corporation 
stop from being broken off during backfilling. 

9. k.        Set meter box in center of lot unless approved alternate location is 
provided. Meter boxes are not to be set in the driveway.  

b. 2. 1½”One and 2”One-half inch (1½”) and Two Inch (2”) Services 

a. All taps for one and one-half inch (1½”½”) and two inch (2””) 
services shall be made with service saddles. Gate valesfour inch 
(4”) tee and valve and then reduced down to size needed. Four 
inch (4”) resilient seat valve and valve boxes are required for all 
services 2”one and one-half inch (1 ½”) and larger. 

b. Taps All services shall be made on a 45  angle. 

c. Corporation stops shall have “cc” thread inlet and copper flare 
outlet if copper service is used. 

1. d. Tap shall be madeconstructed with a tapping machine equipped with a bit 
designed for four (4”) ductile iron water line within one foot (1’) of the type of 
pipe being tapped.meter barrel 

2. e. Distance between taps or from a joint or bell shall be a minimum of 
eighteen inches (18”.”). 

3. f. Service pipe shall be type “K” hard copper. 

4. g. Services shall be installed with thirty-six inch (36””) minimum cover up to 
meter yoke where yoke shall be installed so that meter will set between 
eighteen (18”-”) and twenty-two inches (22””) from finished grade. 

h. Meter yokes shall be from approved materials list and be installed 
with a tailpiece of type “K” soft copper 36” long. 
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5. i. . Meter yoke and box shall be set 1one foot (1’) inside right-of-way or 
easement or as directed by the Inspector. Meters shall be installed on 
reasonable level ground or conform to the angle of the slope. 

6. Backfill shall be hand tamped up to service pipe at tap to prevent corporation 
stop from being broken off during backfilling. 

j. Backfill shall be hand tamped up to service pipe at tap to prevent 
corporation stop from being broken off during backfilling. 

G. Filling of Water mains and appurtenances 

a. When installation has been completed, the main shall be filled with water such 
that the full pipe velocity is no greater than one foot per second (1 ft/sec) 
(0.3m/sec). Precautions shall be taken to ensure that air pockets are eliminated. 
As an optional procedure, if required by the Department, water used to fill the 
new main shall be supplied through a temporary connection that shall include an 
appropriate cross-connection control device, consistent with the degree of 
hazard, for backflow protection of the active distribution system. Procedure shall 
be in accordance with AWWA standard C651. 

3.4.3.2 Pressure Testing Ofof Water Main  

A. A. Each section of the piping system including all water services, shall be subjected 
to a pressure test of 150 psi, or one and one-half (1-1/2 ½”) times the working pressure, 
whichever is greater, measured at the high point of the system. Maintain this pressure 
for a minimum of two (2) hours with an allowable leakage (defined as the amount of water 
that must be added to maintain the test pressure within 5 psi of the test pressure) of not 
greater than:   

  L = (S x D x Square Root of √P) / 148,000 

             133,200 
 Where:  

L = Allowable Leakage in Gallons per Hour 

 S = the length of the pipe tested in feet 

 D = the nominal pipe diameter in inches, and 

 P = the average test pressure in psi during the leakage test.  

 

Prior to applying pressure to the lines, all mechanical restraints shall have been completed 
to the satisfaction of the Contractor and the Inspector. As the pipes are being filled, all air 
shall be expelled from the pipes by providing hydrants  at the high points of the system. 

Any defects discovered during this test shall be repaired and the test repeated until the 
results are satisfactory to the Inspector.  The Contractor shall provide all equipment, 
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materials, and labor necessary to conduct the test.  The Contractor shall provide a suitable 
test pump and properly calibrated gauge or other means for measuring leakage, and a 
disinfected potable water tank, which is satisfactory to the Inspector. 

B. B. Water for Testing: Water from the County’s water system shall be used for 
flushing, sterilization, and testing.  A hydrant meter shall be obtained from the 
Department of Utilities and Contractors will be billed for water used.  Filling of water line 
may be performed provided permission has been obtained from the Inspector.  The 
Contractor is not permitted to operate valves on existing lines unless otherwise directed 
by the County’s Inspector. 

C. It is recommended that a copy of all applicable AWWA standards for pressure testing of 
water mains be kept at the jobsite.  

3.4.3.3 Disinfection 

A. A. Prior to being placed in service, the pipe line and appurtenances shall be 
disinfected in general accordance with ANSI/AWWA C651, latest edition, AWWA 
Standard for Disinfecting Water Mains and the supplemental procedures as set forth 
below. 

a. 1. “Section 34.7 of AWWA C651” emphasizes sixnine (9) basic procedures in 
the disinfection process. These procedures are to: 

1. a. preventInspect materials to be used to ensure their integrity; 

2. Prevent contaminating materials from entering the water main during storage, 
construction, or repair and note potential contamination at the construction 
site; 

3. b. removeRemove, by flushing or other means, those materials that may 
have entered the water main or appurtenances; 

4. c. chlorinate any residualPrevent contamination that may remainof existing 
mains from cross-connection during flushing, pressure testing, and 
flushdisinfection; 

5. Pressure test the water main to ensure the main meets the purchaser’s 
allowable leakage rate. Hydrostatic pressure tests should be conducted with 
potable water; 

6. Chlorinate and adequately document the process used for disinfection; 

Flush the chlorinated water from the main; 

7. d. protect the existing distribution system from backflow due to hydrostatic 
pressure test and disinfection. Refer to ANSI/AWWA C655 Field Dechlorination 
for dechlorination procedures, if dechlorination is required; 

8. e. determineDetermine the bacteriological quality of water samples 
collected from the pipe by laboratory test after disinfection; and 
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9. f. make finalFinal connection of the approved newnewly disinfected water 
main to the active distribution system without sacrificing sanitary practices 
and conditions. 

B. 2. Preliminary Flushing: 

 The main shall be flushed prior to disinfection at a velocity of not less than 2.5three feet 
per second (3 ft/s) unless the CountyDepartment determines that conditions will not 
permit the required flow.  Adequate provisions shall be made by the Contractor for 
disposal and neutralization of flushing water, so that no physical or environmental 
damage results.  

C. 3. Forms of Chlorine for Disinfection: 

 It is the Contractor’s responsibility to be familiar with and have available for his 
employees the “Material Safety Data Sheets” of any products used as a source of 
chlorine and to provide the proper safety instructions and personal protective 
equipment to the employees mixing and using materials for disinfection of the water 
facilities. 

a. a. Acceptable sources of chlorine for disinfection may be obtained from any of the 
following four sources: 

1. 1) Liquid sodium hypochlorite (household bleach). 

2. 2) Liquid sodium hypochlorite (industrial strength). 

3. 3) Calcium hypochlorite granules. 

4) Calcium hypochlorite pills affixed to the interior of water 
pipe. 

b. Only under extreme conditions and with the written approval of 
the County and under the direction of a holder of a State of 
Virginia Class III (or higher) water works operator’s license can 
chlorine gas, regulated through proper metering equipment, be 
mixed with water to obtain a suitable disinfecting solution. 

b. c. The direct introduction of chlorine gas (or liquid) from a pressure cylinder into a 
water line shall not be allowed. 

c. d. The mixing of a source of chlorine to obtain a suitable disinfecting solution 
shall be as follows: 

1. 1) Liquid sodium hypochlorite is supplied in strengths from 5.25five and one-
quarter percent (5.25%) available chlorine (commercially available household 
bleach) to 15fifteen percent (15%) available chlorine (industrial strength 
sodium hypochlorite). A water-sodium hypochlorite solution shall be prepared 
by adding liquid sodium hypochlorite to water.   
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2. 2) A water calcium hypochlorite solution shall be prepared by dissolving 
calcium hypochlorite granules containing 65%sixty-five percent (65%) 
available chlorine by weight in a pre-determined volume of water to make the 
desired water-calcium hypochlorite concentration. Disinfection of new mains 
by water calcium hypochlorite solution shall not be used unless a suction or 
in-line strainer is available on the solution pump to prevent any undissolved 
solids from entering the piping. An alternative method of straining the solution 
to remove undissolved granules may be approved by the Inspector on a case-
by-case basis. 

3) A water-chlorine gas solution may be used only when 
suitable equipment is available and shall be done under 
the direct supervision of a person familiar with the 
physiological, chemical, and physical properties of this 
element and who has a State of Virginia Class III or above 
water works operator’s license and is properly trained and 
equipped to handle any emergency that may arise. That 
person shall provide a written work plan to the Inspector 
outlining the intended approach to mixing the chlorine 
solution. 

 

D. 4. Method of Chlorine Application and Testing: 

a. a. The continuous feed method of applying the disinfecting solution shall be 
as follows: Water from the existing distribution system or other approved sources 
of potable water supply shall flow through an approved flushing mechanism at a 
constant, measured rate into the newly-laid pipeline. The water shall be mixed 
with a chlorine-water solution as prepared above, also fed at a constant, 
measured rate. The two rates shall be proportioned so that the chlorine 
concentration of the water and water/chlorine solution in the pipe is elevated to 
and maintained at, a minimum of fifty milligrams per liter (50 mg/l) available 
chlorine. 

 Since the forms of preparation for a water-sodium hypochlorite or water-
calcium hypochlorite concentration are a batch process, a method acceptable to 
the Inspector shall be available to replenish the concentration being fed and mixed 
with the water flow, so there is no interruption of the flow of disinfection solution. 

 To assure that this concentration is maintained, the chlorine residual shall 
be measured at intervals not exceeding 2,000 feet and at the end of all branch 
lines or cul-de-sacs in accordance with the procedures outlined herein. During the 
application of the chlorine-water solution, valves, hydrants, and any other 
appurtenances, shall be operated in order to be thoroughly disinfected. Chlorine-
water solution application shall continue until the entire new main is filled with 
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water having a residual of a minimum of 50ten milligrams per liter (10 mg/l) of 
free chlorine solution. The chlorinated water shall be retained in the main for at 
least twenty-four (24) hours. Procedure shall be in accordance with AWWA 
standard C651 4.4.3.3. 

b. b. After the applicable retention period, the heavily chlorinated water shall 
be flushed from the main until the chlorine residual of the water leaving the main 
is equal to the chlorine residual of the incoming system water. At that time, the 
new system shall be valved off to allow the residual to dissipate to two-tenths of 
a milligram per liter (0.2 mg/l) before taking samples for bacteriological analysis. 
Additional instructions for disposal of the heavily chlorinated water are covered 
later in this section. 

E. B. Bacteriological Tests: 

a. 1. Prior to collecting any Bacteriological test, samples shall be collected and 
tested for acceptable aesthetic quality (e.g., chlorine residual, pH, alkalinity, 
specific conductance, turbidity). Levels should be as expected or typical for the 
water system.  

b. After final flushing, and before the water main is placed in service, samples shall 
be collected and tested for bacteriological quality. Two (2) consecutive negative 
tests from the same location shall show the absence of coliform organisms. At 
least two (2) samples shall be collected by the County at least 24a minimum of 
sixteen (16) hours apart at intervals determined by the Inspector (not exceeding 
2,0001200 feet apart and at the end of all branch lines and cul-de-sacs) and tested 
by a qualified laboratory selected by the County. The County shall bill the 
Contractor a standard fee, to be set by the County, for this service, including all 
retests. 

c. 2. Samples for bacteriological analysis shall be collected in approved sterile 
bottles or bags treated with sodium thiosulfate. If laboratory results indicate the 
presence of coliform bacteria, the samples are unsatisfactory and disinfection 
shall be repeated as prescribed above until the samples are satisfactory. Cleaning, 
disinfection, and testing shall be under the direction of the Inspector but remains 
the responsibility of the Contractor. The Contractor shall be responsible for any 
cost associated with the loading, hauling, discharging, and dechlorination of the 
heavily chlorinated water. 

d. The County will provide water at no cost for the first two (2) sets of Bacteriologic 
samples. Subsequent tests will result in an additional charge for water used, based 
on the current bulk water rates. 

e. In the event of a positive test result for total coliform but a negative test result for 
E. Coli, the water main shall be disinfected in accordance with Section 3.4.3.3 and 
ANSI/AWWA C651 guidelines.  
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f. In the event of a positive test result for E.Coli in the first set of samples, the water 
main shall be disinfected in accordance with Section 3.4.3.3 and ANSI/AWWA 
C651 guidelines. The Contractor shall collect two (2) sets of Bacteriologic samples 
seven (7) days apart. In the event of additional positive E.Coli, the water main and 
appurtenances shall be CCTVed. The results from the CCTV inspection shall be 
reviewed by the Department. The Department reserves the right to determine 
corrective action up to and including removal of the water main. 

F. It is recommended that a copy of all applicable AWWA standards for the disinfection 
process of water mains be kept at the jobsite.  

3.4.3.4 Supplemental Procedures Forfor Disinfecting, Testing, And Flushing 

A. In order to best assure satisfactory bacteriological results, it is essential that all 
aforementioned preventive and precautionary measures be taken prior to and during 
construction to protect the interiors of pipe, fittings, and valves againstfrom 
contamination. Failure to follow the precautionary measures increases the likelihood of 
unsatisfactory bacteriological tests and increases the construction requirements 
necessary for final acceptance.  

B. Because of the large volume of water to be flushed from the fire hydrants, the Contractor 
must inspect the areas of discharge and provide the necessary equipment or materials to 
prevent any environmental damage or erosion. Sufficient hose length and termination 
fittings are to be provided so as to discharge the water into stable, heavily vegetated 
areas, drainage ponds, storm sewers, paved ditches, etc.or other areas capable of 
withstanding the inundation without sustaining damage. The Contractor is toshall be 
responsible for any damage that may result from flushing. 

C. When flushing heavily chlorinated water from the system, flush through fire or flushing 
hydrants to remove the disinfecting solution from the new line. For site -specific locations, 
the Inspector may require the use of a neutralizing chemical and piping arrangement. The 
expense of a neutralizing station is the responsibility of the Applicant/Contractor. 

  

 

 

D. Flushing volumes shall be as below: 

Main size 

(Nominal ) 
Double Check 

 Valve  

Single Gate Size 

(Note 1) 

INITIAL FLUSH 

(Note 2) 
FINAL FLUSH 

(Note 2) 

  Min. Flow (gpm) Max. Flow (gpm) 
6” 4” 220260 88 

8” 4” 400470 160 
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12” 6” 9001060 350 

16” 6” 15001880 624 

20” 8” 24502940 978 

24” 10” 35254230 1410 

30” Designed by 
Consultant 

55056610 2202 

36” Designed by 
Consultant 

79359520 3174 

  

Flushing Schedule 

Notes: 

a. 1) Approximation of flushing flows can be made by using either a pitot tube or a 
method of measuring the static discharge pressure from a hydrant used for discharge 
of the flushing water. 

b. 2) On a case-by-case basis, dependent upon such variables as length of new 
waterline (<200’), space limitations, or other unforeseeable obstacles, the Inspector 
may authorize the use of a smaller flushing device if the use of this device will provide 
for adequate flushing of the new waterline. 

3.4.3.5 Testing Ofof Double Check Assembly 

A. The Inspector will be responsible for ensuring the appropriate test is performed up to the 
outside isolation valve located on the inlet side of the double check assembly. 

B. The Applicant is responsible for havingThe Contractor shall have the double check 
assembly tested by an approved tester prior to service being authorized to the building. Tests on 
the double check assembly willshall be conducted on an ongoing basis annually by a certified 
tester approved by the Department of Utilities. 

3.4.3.6 Abandonment Ofof Water Service 

ExcavateAbandoned water services shall be excavated at the main and expose the corporation 
stop. Turn off the exposed. The corporation stop shall be turned off and disconnect the service 
pipe disconnected from the corporation stop. If practical, the corporation stop should be 
removed and a screw plug installed in the hole. If it is not practical to remove the corporation 
stop, provide a screw plug for the corporation stop. If the corporation stop is left in place, provide 
As -Built Plans to show its location. Remove the meter box, yoke, and service line. The Inspector 
will deliver the meter to the Department of Utilities. 

3.4.3.7 Abandonment Ofof Water Mains 

Water mains and hydrants to be abandoned shall be permanently disconnected from the 
remaining system. If the abandonment takes place at a tee, the tee shall be removed from the 
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main and a straight pipe installed. For other instances involving fittings, the proper fitting shall 
be installed to eliminate the previous connection. 

All open ends on abandoned pipe toshall be permanently sealed by plugging with masonry, 
mortar, or a plug. All valve boxes, fire hydrants, flushing hydrants (blow-offs), or other 
appurtenances shall be removed. Salvageable items shall be returned to the Department of 
Utilities. 

3.4.3.8 Clean-Up 

Upon the completion of the installation of the water system and prior to the County acceptance, 
all restoration shall be complete. The work area shall be restored to its original condition and 
pavement replaced to the satisfaction of VDOT and/or the County. All trash and debris shall be 
removed and disposed of properly. 
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4.  APPROVED MATERIALS AND MANUFACTURERS LIST 
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4. Approved materials and manufacturers list 

4.1  Introduction  

This section lists specific products and manufacturers that have been approved for use within the 
Spotsylvania County water and sanitary sewer system. This listing is intended to be used as a 
reference source for Department of Utilities’Department’s employees, contractors, and vendors.  
Materials produced by manufacturers not listed herein are not acceptable for use within the 
County’s system.  Manufacturers interested in submitting products for evaluation and possible 
approval should submit a written request in accordance with the procedures listed below.  

4.2  Evaluation Process  

4.2.1 Product and Design Review Committee  

The Product and Design Review Committee will(the “Committee”) shall be 
responsible for:  

A. Review and approval of the “Approved Materials and 
Manufacturers List”  

B. Review and approval of the “Spotsylvania County Water and Sewer 
Standards”this DSM  

C. Review and response to comments and concerns regarding the 
Water and Sewer Standards expressed by contractors, engineers, 
developers, suppliers, etcand others.  

D. Review of any other matters regarding the design and construction 
of the Spotsylvania County water and sewer systems.  

 
The Product and Design Review Committee shall be composed of four (4) to six (6) employees of 
the Department of Utilities, including at least one (1) construction inspector, one (1) member 
from the field operations staff, and one (1) member who is a licensed professional engineer.  The 
Director of Public Utilities willshall appoint all members.  

4.2.2 Manufacturers and Products Submission Procedures  

A manufacturer requesting review of his product shall complete the following procedures:  

A. A. A written request shall be sent to the Product and Design Review Committee, 
Department of Utilities, 600 Hudgins Road, Fredericksburg, VA  22408  

B. B.  The request shall include, but not be limited to, submission (four (4) copies of 
all documents) of the following: 

1.a. A list of all applicable standards (AWWA, ANSI, etc.) regarding the product and 
AWWA, ANSI, etc certification. certifications of the product. 
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2.b. Adequate shop drawings and design information (brochures and other 
product information).  

3.c. Location of the manufacturer’s plant.  

4.d. Location of the nearest local distribution point and retail outlet.  

5.e.A list of any special tools, fittings or methods of construction that the product may 
require for installation and/or maintenance.  

6.f. Spare parts and service availability information. 

7.g. A 5-year history of the product documenting its performance.  

8.h. Warranties.  

9.i. Product sample (where appropriate).  Submit one sample only of each product. 

10.j. User references, with contact person and telephone numbers.  

11.k. Life cycle costs.  

12.l. A statement of why the approval of the product would be beneficial to 
Spotsylvania County.  

13.m. Submissions shall be made at least forty-five (45) days prior to the meeting 
at which review is requested.  

 
The applicant may be requested to make a presentation regarding the product to the 
committee that shall not exceed twenty (20) minutes.  Representatives at the meeting 
shall be in a position to offer any type of background on product use and locations, 
design and reference checks. The representative shall also have the authority to 
approve a trial run in Spotsylvaniathe County if requested.  

4.2.3 Design and Construction Submission Procedures  

Questions, comments and requests for changes to the Water and Sewer StandardsDSM shall 
be made in writing to the Product and Design Review Committee at the above address.  The 
committee willCommittee shall review each request.  

4.2.4 Design Changes  

After the Product and Design Review Committee has approved a product, the The manufacturer or 

his representative shall informprovide written notice to the Committee, in writing, of any 
modifications in product design or material. that occur after the Committee’s approval.  Such 
changes may require further evaluation and approval of the committeeCommittee and can 
constitute grounds for withdrawal or modification of approval.  
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4.2.5 Withdrawal of Approval  

The Committee may withdraw any approval as a result of a design change, field observation, 
testing, product failure, or other factors that, in the Committee’s opinion, warrant such 
withdrawal.  

4.2.6. Committee Recommendations  

After completion of the review, the committeeCommittee shall discuss the issue untilreach a 
general consensus is reached. If a consensus cannot be reached, the recommendation shall be 
deferred to the next committeeregarding approval, continuing the matter from meeting.  to 
meeting, if necessary All product evaluations are final. Any product that is not approved cannot 
be resubmitted for at least one (1) year. from the date of the Committee’s denial.  

For each product that has been submitted, one of the following recommendations will be made:  

A. A.  Approval for Use: This approves a product for use throughout the Department’s 
service area.  All use of the product will be in conformance with the manufacturer’s 
specifications and good engineering practices.  

B. B.  Conditional Approval for Use: This approves a product for use throughout the 
Department’s service area; however, the product will be reviewed periodically to ensure 
that no unforeseen installation or maintenance problems have risen.use and functionality 
are acceptable to the Department.  After a suitable period of field observation, this 
approval and review established by the Committee in its sole discretion, the 
recommendation may be upgraded to Approval for Use status. The frequency of review 
and the length of field observation period will be determined by the Product and Design 
Review Committee.  If, during the field observation period, problems with installation, 
operation or maintenance of the product are observed, the Product and Design Review 
Committee may downgrade the status of the product to Disapproved for Use. All use of 
the product willshall be in conformance with the manufacturer’s specifications and good 
engineering practices.  

C. C.  Limited Approval for Use: This approves a product for use only in certain sites or 
projects withProjects within the Department’s service area.  The Product and Design 
Review Committee willshall determine where the product can be used. The product will 
be reviewed periodically to ensure that no unforeseen installation, operation or 
maintenance problems have arisen.use is acceptable to the Department.  After a suitable 
period of field observation, this approval and review as established by the Committee in 
its sole discretion, the recommendation may be upgraded to Conditional Approval for Use 
or Approval for Use status. The frequency of review and the length of the field observation 
period will be determined by the Product and Design Review Committee.  If, during the 
field observation period, problems with the installation, operation or maintenance of the 
product are observed, the Product and Design Review Committee may downgrade the 
status of the product to Disapproved for Use. All use of the product willshall be in 
conformance with manufacturer’s specifications and good engineering practices.  
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D. D.  Disapproved for Use: The product may not be used anywhere in the Department’s 
service area.  If a product has been given a Disapproved for Use status by the Product and 
Design Review Committee, the committeeCommittee will not reviewgive the product 
again a second review unless significant changes have been made to it.  In no event shall 
the product.  The Product and Design Review Committee will not reconsider a 
disapproved product until at least twelve (12) months have passed from the date of 
disapproval.  

E. E.  Insufficient Information:  Not enoughThe manufacturer did not provide sufficient 
information was provided to the Committee to evaluate the product. When the Product 
and Design Review Committee has received additional information, theThe Committee 
will evaluate the product at its next regularly scheduled meetingafter it receives sufficient 
information to conduct an evaluation.  As part of the request for additional information, 
the Committee may request a presentation from the manufacturer.  

4.3  Water System  

4.3.1 Water Pipe  

4.3.1.1 Polyvinyl Chloride (PVC) 6” to 10”  

A. A. AWWA:  C-900 Minimum Class DR14.  

B. Manufacturers:  

1. Certainteed Corporation 
2.  J-M Manufacturing 
3.  Uponor EIT 

  

4.a. National Pipe & Plastics  

5.b. North American Pipe  

6.c. Diamond Plastics  

 

4.3.1.2  Zinc Coated Ductile Iron (DIP)  

4.3.1.2.1 PUSH-ON OR MECHANICAL JOINT  

A. A. AWWA:  C-151 Minimum  Pressure Class 350 (12” or less), Minimum Thickness Classs  
52 (Greater than 12”)  

B. Manufacturers 
1. Griffin Pipe Products  

Manufactures: 

2.a. U. S. Pipe and Foundry Company  

b. McWane 



Water and Sewer Design and  
Construction Standards Manual 
                                                                                                                         
  

 July, 2013 

                                                   CM-6 

3.c. American DuctileCast Iron Pipe Company  

 

  4.3.1.2.1 PUSH-ON OR MECHANICAL JOINT  

A. AWWA: C-151 Minimum Pressure Class 350 (12” or less), Minimum Thickness Class 52 
(Greater than 12”) 

 AWWA:  C-151 Minimum Thickness Class 52  

Manufacturers: 

a. McWane 

b. U. S. Pipe and Foundry Company  

c. American Cast Iron Pipe Company 

4.3.1.2.2 PUSH-ON RESTRAINED JOINTS  

A. AWWA: C-151 Minimum Pressure Class 350 (12” or less), Minimum Thickness Class 52 
(Greater than 12”) 

 A. AWWA:  C-150/AWWA:C111 Minimum Thickness Class 52  

B. Manufacturers:  

1. Griffin Snap-Lok  
a. McWane (TR-Flex) 

2.b. U.S. Pipe Tr-Flex  

 
c. American – Flex Ring  

4.3.2 Fittings: (Bends, Crosses, Tees and Grade-Lok Offset Glands) Ductile Iron 
Only  

A. A. AWWA:  C-110  

B. B. AWWA:  C-153 Compact  

C. Manufacturers:  

1. Griffin Pipe Products 
2.a. Tyler Pipe and Foundry UtilitiesUnion  

3.b. U.S. Pipe and Foundry Company 

4.c. Sigma Corporation 

5.d. Star Pipe Products, Inc. 

6. Pipeline Components, Inc.  
7. EBAA iron 
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4.3.3 Couplings (Transition or Straight) Non-Restrained  

A. A. Stainless steel bolts and nuts and outside finish heat fused nylon coating or fusion 
bonded epoxy coating; minimum twelve inch (12””) long body.  

B.  Manufacturers : 

1.a. Romac 501 Series Long Sleeve 

2.b. Ford #FC2A Long Sleeve 

3.c. Ford Ultra Flex 

 

4.3.4 Water Valves  

A. A.  Outside finish: heat fused nylon coating or fusion bonded epoxy coating.  

B. B.  Body and Disk: Ductile Iron only 

4.3.4.1 Resilient Seated Gate Valves 

A.  A.  AWWA C509  

B.  Manufacturers:  

1.a. Kennedy (Model KenSeal II-45714071)8071SS)) 

2.b. Mueller A-23602361 (Resilient Wedge) 

3.c. U.S. Pipe – Metroseal 250f250 – (USP1) – (C515) 

4.d. M & H (Style 4067) 

5.e.American Flow Control (Series 2500) (C515) 

6.f. Clow Figure F-6100  

 

4.3.4.2 Butterfly Valves 14” and Greater 

A.  A. AWWA C504  

B. Manufacturers:  

1.a. Mueller – Lineseal III 

2.b. DeZurik (BAW) 

3.c. M & H – Style 4500  

 

4.3.5 Fire Hydrants  

A. A.  AWWA C502, All Brass shall be NSF 61 approved 

B.  Manufacturers: 
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1.a. Mueller (Super Centurion A423250) 

2.b. Kennedy K81D 

 

4.3.6 Meter Setters Two Inches (2””) (See Appropriate Standard Details)  

A. A. Ball valve inlet and outlet, fifteen inch (15””) height, FIP  

B. Manufacturers:  

1.a. Ford VBB77-15B-11-77 

2.b. Mueller B-2423 

 
c. AY McDonald (720B715WWFF775) 

4.3.7 Corporation Stops: ¾”Three-quarter Inch (¾”) through One Inch (1””)  

A. A. AWWA/CC taper by Grip Jointcompression, Key or Ball Valve (Ball Valve must be used 
when static pressure is greater than 100 psi)   

B. Manufacturers:  

1.a. Ford: F-1000-3 (FB1000-3-Q-NL) 

2.b. Ford: F-1000-4 (FB1000-4-Q-NL) 

3.c. Mueller: P-2500B, ¾” and 1” – (B25008N, ¾” and 1”) 

 
d. AY McDonald 74701BQ, ¾” and 1 

4.3.8 Compression Fittings 

 A. Manufacturers : 

1.a. Mueller 110 

2.b. Ford Pack Joint C-84 (- Q Quick Joint) 

 
c. AY McDonald (-Q Mc Quick Compression) 

4.3.9 Tapping Sleeves 

 Tapping Sleeve – Sleeves must conform to County’s latest application      

instructions as specified in Section X entitled – Materials Specifications.  

4.3.9.1 M. J. Cast Iron or Ductile Iron Sleeve  

A. Manufacturers:  
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1.a. Mueller (H-615 for 4” – 24” on Ductile Pipe and H-619 for 6” – 12” A/C Pipe) 

2.b. American Flow Control – (Model 2800-A for A/C pipe; Model 2800-C for 6” 
– 12” D.I. and PVC pipes; Model 1004 for PVC pipe and 16” and larger D.I. pipe) 

3. U.S. Pipe D.I. T-9 MJ Sleeve  
 

4.3.9.2 Resilient Seated Wedge Tapping Valves, AWWA C509  

 
A. A. AWWA C509  

B. Manufacturers:  

1.a. American Flow Series 2500 Resilient Wedge Valve (C515) 

2.b. Mueller T-23602361 Resilient Wedge Valve (for 6” – 12” only)  

3. Kennedy Model 4950 
c. – Model 8950  

4.3.10 Air Release Valves 

 A. Manufacturers: 

1.a. Cla-Val 34AR 

 

4.3.11 Precast Concrete Vaults 

 A. Manufacturers : 

1.a. Americast  

2.b. Clear Flow Company  

3.c. Contractors Precast Corporation  

4.d. Hanson Pipe and Products  

5.e.Rotondo Precast  

 

4.3.12 Water Meter Barrels/Vaults 

 A. Manufacturers: 

1.a. Hi-Density Polyethylene Plastic Box – Carson Plastic Industries Mid-States Plastics 

 

b. Bingham & Taylor  
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4.3.13 Water Meter Barrel Frames and Covers 

  

A. All meter lids shall have one and three-quarter inch (1 3/4””) hole in center 

 

B. All meter barrel lids shall be molded of a composite polymer to include a three inch (3”) 
cast iron washer and shall be capable of withstanding traffic loading.  

B.C. Manufacturers: 

1.a. Ford Monitor MC-24T with Pentagon nut 

2.b. Ford C32T (18” Locking Meter Box and Lid)  

3.c. Ford EXT-1 (18” x 24” Extension Ring)  

4.d. Mueller  

5.e.Bingham & Taylor  

6.f. Vestal 32-233 #RMC-18L W/SN W/TR (18” Meter Frame  & Cover) 

7.g. Vestal 32-043 #ER-1824 Expanda Ring  

8.h. Vestal 32-256 #Monitor R&C W/SN W/TR (20” Monitor Ring and Cover) 

9.i. Vestal 32-046 #ER-2024 Expanda Ring  

10.j. Vestal 32-280 #RMCL EX-HVY W/SN W/TR (Extra Heavy Locking Cover, 
Touch Read)  

11.k. 32-090 #EX-HVY Monitor R&C W/SN W/TR (Locking Ring and Cover, Touch 
Read) 

12.l. Capitol MXB-1241 (24” Monitor Style Meter Frame & Cover)  

13.m. Capitol MBX ADP (18” Meter Pit Adapter Ring) 

14.n. Capitol MBX C32 (18” Locking Meter Box and Lid)  

15.o. AY McDonald 74Q 32 CT (18” Locking Meter Box and Lid)  

16.p. AY McDonald 74MX1 Extension Ring  

17.q. AY McDonald Heavy Traffic Lid – 74MAL115HRG 

 

4.3.14 Valve Boxes  

A. A. Cast-Iron Slip type only  

1. Manufacturers:  

a.1. Sigma 

b.1. Bingham & Taylor 
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c.2. Capitol Foundry #564A 

3. Sigma 

d. Star Pipe 
e. Vestal 
f. East Jordan Iron Works  

5-1/4 Drop Lid 1.5” Skt Water 
#8555 10T Vlv Box Slip-Type Top 
#8555 16T Vlv Box Slip-Type Top 
#8555 26T Vlv Box Slip-Type Top 
#8555 24B Vlv Box Slip-Type Bottom 
#8555 30B Vlv Box Slip-Type Bottom 
#8555 36B Vlv Box Slip-Type Bottom  

 

4.3.15 Copper Tubing, ASTM B88  

A. A. Type K (Soft) ¾” and 1” Service Lines  

1. Manufacturers : 

a. Reading 
b.1. Mueller 

c.2. Cerro 

d.3. CMCMC Howell Metal 

 
4. B. Cambridge Lee 

B. Type K (Hard) 1 ½” and 2” and 3” Service Lines  

1. Manufacturers: 

a.  Reading 
1. b. Cambridge Lee 

2. Mueller 

3. c. Cerro 

 

4.3.16 Service Saddles  

A. 4-Bolt Stainless Steel w/Fusion Bonded Epoxy Coat Only  

B. Manufacturers  

1. Ford FS 202 Series (with e-coat) 

2. Ford FC 202 Series 

3. Romac Industries, Inc. Style 202N 
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A. No service saddles allowed 

4.3.17 Pipe Restraints  

A. A. Must Be UL Listed and FM Approved  

B. Manufacturers: 

1.a. EBAA Iron, Inc. (Megalug 1100, 1500, and 2000) 

2.b. Star Pipe Products, Inc. (All Grip and Star Grip) 

3.c. Ford Uni-Flange (Series 1500 and 1400) 

4.d. Sigma One-Lok Retainer Glands for C900/C905 and Ductile Iron Pipe 

5.e.Romac Style 611 (PVC Pipe)  

6.f. Romac Roma Grip Wedge (PVC and Ductile Iron Pipe)  

 

4.3.18  Sampling Stations 

 A. Manufacturers:  

1. Kupferle Eclipse 94M 

a. Kupferle’s MainGuard #94WM 

4.3.19  Casing Spacers (Stainless Steel Only) 

   A. Manufacturers: 

1.a. Cascade Style CCS Withwith Style CCES End Seals 

2.b. PSI Model #C8G-2 and Model #C12G-2121  

c. BMW SS Stainless Steel Casing Spaces  

3. 4.3.20 Double Check, Double Detector Check and Reduced Pressure 
Principle Devices 

 

4.3.20  Double Check, Double Detector Check and Reduced Pressure 
Principle Devices  

A. A. American Society of Sanitary Engineering Seal Approval  

Call Spotsylvania County backflow coordinator at (540) 507-73117300 for specific 
applications.  
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4.3.21  Yoke Bars (Epoxy Coated Only) 

A. A. For 5/8” x ¾” meter  

1. Manufacturers : 

a. Ford Y-502Y502 

b. Mueller H-5020 

c. AY McDonald 14-2  

 
B. B. For ¾” meter  

1. Manufacturers:  

a. Ford Y-503Y503  

b. Mueller H-5030 

c. AY McDonald 14-3  

 
C. C. For 1” meter  

1. Manufacturers:  

a. Ford Y-504Y504 

b. AY McDonald 14-4  

c. Mueller (H-5040) 

 

4.3.22 Yoke Angle Meter Ball Valve for 1” Copper Service Line  

Key or Ball Valve (Ball Valve must be used when static pressure is greater than 100 psi) 

A. A. For 5/8” x ¾” Meter 

  

1. Manufacturers: 

a. Mueller B24273 – B24273N 5/8” x ¾” x 1” 

b. Ford BA94-324W 

 
c. B. AY McDonald 74602BYQ – 1 x ¾ x 02 

B. For ¾” Meter  

1. Manufacturers : 

a. Mueller B24273 – B24273N ¾ x 1 
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b. b. Ford BA94-324W  

 
c. C. AY McDonald 74602BYQ – 1 x ¾ x 02 

C. FFor 1” Meter  

1. Manufacturers:  

a. Mueller B24273B24273N 1 

b. Ford BA94-444W  

 

c. AY McDonald – 74602BYQ – 1 x 1 x 04 

4.3.2423 Yoke Angle Double Check Meter Valve for 1” Copper Service Line  

Key or Ball Valve (Ball Valve must be used when static pressure is greater than 100 psi) 

A. A. For 5/8” x ¾” Meter  

1. Manufacturers: 

a. Ford HHCA 94-424-NL-Q 

b. Mueller P 14466A-AN 

c. AY McDonald 112 3Y2 34 (7112-4YQ 34) 

 
B. B. For ¾” Meter  

1. Manufacturers:  

a. Ford HHCA 94-424 – HHCA94-424-NL-Q 

b. Mueller P 14466A H-14466-AN 

c. AY McDonald 112 3Y2 34  (7112-4YQ 34) 

 
C. C. For 1” Meter  

1. Manufacturers: 

a. Ford HHCA 94-444 – HHCA94-444-NL-Q 

b. AY McDonald 112 4Y2 44 – (7112-4YQ 44) 

c. Mueller H-14466AN 

 

4.3.2524 Waterline Marker 

A. Note must be on marker: “Call 1-800-552-7001” or Utilities at (540)507-7300 before you 
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dig)  

 

 B. Manufacturer  

1. Manufacturers:  

a. Carsonite International SCH-2303  

b. Binham and Taylor 

c. Rhino 

4.3.26    25 Backflow Preventer Box  

Call Spotsylvania County Backflow Coordinator at 540-507-73117300 for specifications 
and regulations. 

 

 

  

4.4  Sanitary Sewer System  

 

4.4.1 Gravity Sewer Pipe  

4.4.1.1 Zinc Coated Ductile Iron (DIP)  

A. A. AWWA C151 Minimum Thickness Class 5052  

B. B. Acid Resistant Interior Lining  

C. Manufacturers  

1. Griffin Pipe Corporation (Sewper Coat) 
2.a. U.S. Pipe and Foundry Company (Protecto 401) 

3.b. American DuctileCast Iron Pipe Company (Protecto 401)  

 

4.4.1.2 Polyvinyl Chloride (PVC) Pipe  

A. A. 4” – SDR 26 only 

B. 6”-15”: ASTM D3034, SDR 35 and/or SDR 26 minimum  

C. B. 18”-48”: ASTM F679, wall thickness T-1  

D. C. Fittings: ASTM D1784  

E. D. Gaskets: ASTM F477  

E. Manufacturers : 
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1.a. Certainteed Corporation 

2.b. J-M Manufacturing Company, Inc.Eagle 

3. Uponor EIT 
4.c. Charlotte (Fittings Only) 

5.d. Plastic Trend (Fittings Only) 

6.e.National Pipe and Plastics Ever-Green Sewer Pipe 

7.f. North American Pipe ASTM D3034 

8.g. Multi Fittings (SDR 35, 26 Fittings Only) 

9.h. Diamond Plastics (Pipe Only) 

10.i. Vassallo/Syroco ASTM D3034 SDR 35 and 26 (Fittings Only) 

11.j. Vassallo/Syroco ASTM D1336 SDR 35 and 26 (Fittings Only) 

12.k. Harco (Fittings Only)  

 

4.4.2. Pressure Sewer Pipe  

4.4.2.1 Zinc Coated Ductile Iron (DIP)  

A. A. Minimum Thickness Class 52 with Acid Resistant Interior Lining  

B. Manufacturers : 

1. Griffin Pipe Corporation (Sewper Coat) 

2.a. U. S. Pipe and Foundry Company (Protecto 401) 

3.b. American DuctileCast Iron Pipe Company (Protecto 401)  

 

4.4.2.2 Polyvinyl Chloride (PVC)  

A. A. AWWA C-900 Minimum Class DR14  

B. Manufacturers:  

1. Certainteed Corporation 

2. J-M Manufacturing 

3. Uponor ETI 

4.a. Diamond Plastics North American Pipe  

 

b. National Pipe  

4.4.2.3 High Density Polyethylene (HDPE)  

A. A. AWWA: C906, PE3408, Minimum SDR11, Pressure Class 200  

B. Manufacturers:  
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1. Chevron 

2. Plexco 

3. Uponor EIT  

 

a. Performance Pipe 

b. Flying W 

c. Endot 

d. Isco 

4.4.3 Manholes: Precast Concrete  

A. A. ASTM C478, with Rubber O-Ring Gaskets  

B. Manufacturers:  

1.a. Americast 

2.b. Contractor’s Precast 

3.c. Hanson 

4.d. Frederick Precast Concrete  

 

4.4.4 Manhole Frames and Covers  

A. A. Standard Size Lid – 23 ¾”” only 

B. B. Offsite manholes – 26” only 

C. ASTM A48, Class 35B, AASHTO M-306  

 

4.4.4.1 Standard Solid Frame and Cover   

A.  Manufacturers: 

1.a. East Jordan Iron Works #00194410 Manhole Frame for Standard Cover #00194443 
Standard Manhole Cover  

2.b. Capitol Foundry MH-168246821*  

 

4.4.4.2 Watertight Frame and Cover  

A.  Manufacturers: 

1.a. East Jordan Iron Works #00194412 Manhole Frame for Watertight Cover 
#00194441 Watertight Manhole Cover 

2.b. Capitol Foundry MH-1682WT*  
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4.4.5 Manhole Liners, HDPE 

 A. Manufacturers:  

1.a. AgruGrip 

2.b. GSE Studliner  

 

4.4.6 Gaskets and Flexible Manhole Connections  

A. A.  Flexible cast-in-place seal or flexible boots installed with hydraulic pressure after 
manhole manufacture.  Manhole openings made by hole-formers inserted during 
manufacture.  

B. Manufacturers:  

1.a. Press-Seal Gasket Corp. Model PSX Positive Seal gasket for Installation in Pre-
Casters’ Plants by Factory Trained Personnel 

2.b. A-Lok  

3.c. International Precast Supply with Stainless Steel Adjustable Expansion Ring. 

4.d. NPC Kor-N-Seal SL  

 

4.4.7  Internal Chimney Seals  

A. Manufacturers : 

1. Cretex  

 

a. Not Allowed 

4.4.8  Manhole Joint Seals  

A. O-ring gaskets meeting ASTM C-361 & ASTM C-443.  

4.4.9  Manhole Joint Wrap (in addition to O-ring specified above)  

A. Manufacturers:  

1.a. Wrapid Seal 

2.b. Butyl-Tite by MultiSeal, Inc.  

 

4.4.10 Manhole Joint Sealers  

A. A.  Butyl Mastic  
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B. Manufacturers : 

a. 1. Ram Nek Pioneer 310 Mastic  

4.4.11 Waterproof Manhole Inserts  

A. A. Non-CorrodableCorrodible with self-cleaning gas relief and vacuum relief valves  

B. Manufacturers : 

a. 1. Parson 

b. Rainstopper by Southwestern Packing & Seals, Inc.  

4.4.12 Polyethylene Slope Adjusting Ring  

A. A. ASTM D1248  

B. Manufacturers: 

1.a. Ladtech Polyethylene Manhole Adjusting Ring Wedge Design  

2.b. Ladtech Polyethylene Manhole Adjusting Ring Flat Design  

 

4.4.13 Saddles  

A. Manufacturers: 

1.a. Vasallo – ASTM – B30304F905  

 

4.4.14 Manhole Steps 

Manhole steps not usedRequired, see Sec. 2.3.3 

 

4.4.15 Cleanout Cover 

 A. Manufacturer  
Manufacturers: 

1.a. East Jordan Iron Works 8555010/06800006 

2.b. Capitol Foundry WSSC-C/0* 

3.c. Bingham & Taylor #8250  
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4.4.16  Valves  

4.4.16.1 Valves – Plug, Full Port  

A.  Manufacturers : 

1.a. DeZurik Fig 100 

2.b. Clow Eccentric Plug Valve C5413  

c. Val-Matic 

4.4.16.2 Valves – Resilient Seated GateSwing Check  

A.  AWWA:  C509  

B. Manufacturers: 

1. Mueller A-2360 (Resilient Wedge) 
2. U. S. Pipe – Metroseal 250 
3. M & H Style 4067 
4. American Flow Control (Series 2500) 
5. Clow Figure F-6100 
6. Kennedy Model KenSeal II – 4571RSGV  

 
4.4.16.3 Valves – Swing Check  

A. Manufacturers  
a.      1. Golden Anderson Figure 250-D  

4.4.17 Backwater Valve For Manhole Vent  

A. Manufacturers:  

a. 1. Josam 67100  

4.4.18 Sewage Combination Air/Vacuum Valve  

  A. Manufacturers:  

1.a. ARI No (D-20SS020SS)  

 

4.4.19 Sanitary Sewer Marker  

 A. Note must be on marker: “Call 1-800-552-7001 or Utilities at (540)507-7300 before you 
dig)  

 
 B. Manufacturer  

1. Manufacturers: 
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a. Carsonite International SCH-2932  

b. Bingham & Taylor 

c. Rhino 

4.5  Water and Sanitary Sewer Systems  

4.5.1 Modular Wall Seal  

A. EPDM with stainless steel nuts and bolts  
B.  

Manufacturers 
       1. : 

a. Link Seal by Thunderline GPT 

4.5.2 Vault Doors  

A. Type K heavy duty aluminum double leaf door, H2O rated  

B. Manufacturers:  

1.a. Bilco  

2.b. Halliday  

 

4.5.3 Electrical Coating for Tracer Wire Connections  

A. Coated solid tracer wire only.  Stranded wire is unacceptable.  Minimum 12  

10-gauge wire only. Continuity test is required. See Sec. 3.3.3.5i.1  

 
B. Manufacturers  

     1. 3M Scotchkote:  
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a. DryConn waterproof connectors or equivalent  

4.5.4 All Fitting and Utility Hardware 

a. FluoroKote Process #1 
b. Royston R28 Rubberized Mastic 
c. Stainless Steel  
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5. APPENDICESAppendices 
5.1  Appendix A –- Water Meter Sizing 

 

1.A. Determine the number and type of water fixtures needed and list on following form 
as appropriate. 

2.B. Determine the combined fixture value. Multiply the fixture values times the number 
of fixtures to obtain the Total Fixture Value for each type. Add all total fixture values 
and place answer in the space provided on the form. 

3.C. All other demands not listed in the sizing form shall be substantiated with data 
furnished by the Applicant's Engineer and/or his agent. If it is necessary to have a fixed 
demand and/or an irrigation demand, Applicant's Engineer and/or his agent must include 
information, in the appropriate location, on the water meter sizing form. 

4.D. In completing the water meter sizing form, all water demands necessary for the 
building(s) and/or its intended use must be included. When fixed flows are to be combined 
with flows determined by fixture values, the following procedures shall be utilized. Convert 
fixture values to flow using figure 4.4 or 4.5 from AWWA M22. Add the fixed flow with the 
flow determined from fixture values to determine total flow. Using figure 4.4 or 4.5 from 

AWWA M22, convert the total flow back to fixture units. Size the meter based on the 
County’s meter sizing policy. 

5.E. The meter size necessary to serve a structure shall be determined on the basis of a 
fixture count. The fixture count to meter size equivalency is as follows: 

  

 Meter Size Fixture Count Value 
 5/8” 0 - 50 

 
 1” 51 - 100 

 
 1-1/2” 101-250 

 
 2” 251 - 600 

 
 3” and larger By Professional Engineer. 

 
 
Meters 3”three inches (3”) and larger shall be sized by a licensed Professional Engineer. Meter sizing 
shall be in accordance with the requirements AWWA M22.  
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Sizing Water Service Lines Andand Meters 

Department Ofof Utilities, Spotsylvania County, Virginia 

Fill in all spaces 

 
Customer     Address        

 
Building Address      Type of Occupancy    

 
Development Name      Tax Map No.  Parcel No.   

 
Applicant      Signature       

 
Title/Company     Daytime Phone #      

I certify that the information on this form is true and correct. 
Applicant's Signature:           

  Fixture Value @  No. of Fixture 
Fixture  35 psi  Fixtures Value 

Bathtub  8 x ________ =_________ 

Bedpan Washers  10 x ________ =_________ 

Combination Sink and Tray  3 x ________ =_________ 

Dental Unit  1 x ________ =_________ 

Dental Lavatory  2 x ________ =_________ 

Drinking Fountain - Cooler 1 x ________ =_________ 

 - Public 2 x ________ =_________ 

Kitchen Sink - 1/2" Connection 3 x ________ =_________ 

 - 3/4" Connection 7 x ________ =_________ 

Lavatory - 3/8" Connection 2 x ________ =_________ 

 - 1/2" Connection 4 x ________ =_________ 

Laundry Tray - 1/2" Connection 3 x ________ =_________ 

 - 3/4" Connection 7 x ________ =_________ 

Shower Head (Shower Only)  4 x ________ =_________ 

Service Sink - 1/2" Connection 3 x ________ =_________ 

 - 3/4" Connection 7 x ________ =_________ 

Urinal - Pedestal Flush Valve 35 x ________ =_________ 

 - Wall Flush Valve 12 x ________ =_________ 

 - Trough (2 Ft. Unit) 2 x ________ =_________ 

Wash Sink (Each Set of Faucets)  4 x ________ =_________ 

Water Closet - Flush Valve 35 x ________ =_________ 

 - Tank Type 3 x ________ =_________ 

Dishwasher - 1/2" Connection 4 x ________ =_________ 

 - 3/4" Connection 10 x ________ =_________ 

Washing Machine - 1/2" Connection 5 x ________ =_________ 

 - 3/4" Connection 12 x ________ =_________ 

 - 1" Connection 25 x ________ =_________ 

Hose Connection (Wash Down) - 1/2" 6 x ________ =_________ 

 - 3/4" 10 x ________ =_________ 

Hose (50 Ft. Wash Down) - 1/2" 6 x ________ =_________ 

 - 5/8" 9 x ________ =_________ 

 - 3/4" 12 x ________ =_________ 

Other:____________________  ___ x ________ =_________ 

 

Combined Fixture Value Total     =_________ 
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5.2  Appendix B – Utilities Site Plan Checklist 

The Applicant must submit a copy of this checklist, included with the County’s Site Plan 

Application, with a certification that the plans reflect all applicable items on the checklist. The 

Utilities checklist is not all-inclusive, merely representative of items that are routinely improperly 

submitted or otherwise selected by the Department of Utilities for your convenience. Use of the 

checklist does not relieve the Applicant from complete compliance with all of the standards and 

requirements shown in this Manual, whether or not reflected on the checklist.   

 

Reference Completed Item 
1.4 ________ Site Plan complies with preliminary or master site plan.  
1.3 ________ Site Plan complies with County Water/Sewer Master Plan 
2.1 ________ Water services indicated 
2.1 ________ Existing water main shown 
2.1 ________ Proposed meter(s) shown 
1.7 ________ Easements shown and labeled including size. 
2.2.1 ________ Water and Sewer easements separate from other utilities 
2.2.3.2 ________ Fire hydrants (500’ max spacing residential, see Article 2 for others) 

2.2.3.2 
 

________ 

Adequate access to hydrant for emergency apparatus - avoid location of fire 

hydrants along shoulders. 

1.5 
 

________ 

Adjoining properties have access to water main either by easement or by water 

/ sewer main extension to the property line 
2.1 ________ Water/sewer main size and material indicated in plan and profile 
2.2.6.4 ________ Water mains should be looped whenever possible 
2.2.6.7 ________ Meter and vault size shown 
3.4.2.10 ________ Correct vault detail provided 
2.2.6.7 ________ Services provided to all existing and proposed lots or parcels 
2.2.6.2 ________ Constant residual pressure - 20 psi minimum 
2.1 ________ All valves, tees, crosses, bends, hydrants, etc are labeled and stationed 
2.2.3.3 ________ Valves spaced not over 800’ to 1,000’ intervals 
3.4.3.1.C.2 ________ Valve boxes outside pavement shall have tops set to the finish grade grad6”deep 

concrete collar around valve box 2.2.2.3 ________ Tees must have at least 2 gate valves provided 
2.2.2.3 ________ Crosses must have at least 3 gate valves provided 
2.2.5.4 ________ 

________ 

Bend dimensions are clearly shown (degree or inches). Joint restraint provided 

on all bends (THRUST BLOCKS PROHIBITED) 2.2.5.3 ________ Waterline size shown, minimums met (8” unless specifically approved) 
2.2.6.7 ________ 3/4” minimum service line for single family 
2.2.2.1/VDH ________ Water lateral and sewer lateral minimum 10’ separation 
2.2.2 ________ Minimum ground cover 42” over waterlines 
2.2.3.6 ________ Flushing hydrants provided at all low points 
2.2.2.1 ________ Scale provided, plan and profile (horizontal/vertical) 
2.1 ________ Station given for all valves, tees, crosses, bends, hydrants, etc 
2.3.1 ________ Special protection for water mains located under sewer mains 
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2.2.6.1 ________ Hydraulic Report submitted, meets requirements 
 ________ Meter Sizing worksheets submitted, match construction drawings 
2.2.6.6 ________ Water meter services using a corp stop or gate valve 
   
2.2.6.1 ________ Fire flow test provided upon request 
2.2.6.1 ________ Fire flow demand needed for projectProject 
2.1 ________ Sewer services stationed and labeled 
2.1 ________ Existing sewer main shown 
2.1 ________ Manholes shown and numbered 
2.1 ________ Existing manhole connection indicated 
2.3.3 ________ Sewer lines in and out of manholes at 90 degrees or greater 
2.3.4 ________ Sanitary manhole- stub provided for future extension 

2.3.3 
 

________ 

Commercial properties under Sewage Use/Pretreatment Ordinances have a 

monitoring manhole or grease trap 
1.3, 1.4 ________ Pump station – requires separate specific approval. Considered complex, 

requires pre-submittal meeting with Utilities 2.3.3 ________ Maximum separation between manholes, 400’ if 15” or less, 600’ if > 15” 
2.3.3 ________ Manholes in floodplains have water tight lids 
2.3.4 ________ Sanitary House Connection/lateral min.4" with a cleanout at property line 
2.1 ________ Minimum basement elevation shown 
2.1 ________ Sewer line size indicated, including percent slope 
2.3.2 ________ PVC-minimum depth 48” 

2.3.1, 2.3.2 
 

________ 

DIP-required: low cover (2.3.2), boring (2.3.1), conflicts (2.3.1), stream crossings 

(2.3.1) 
2.3.1 ________ Stream crossings consistent with Standard Detail for Stream Crossings 
2.3.6.4 ________ Minimum grades met (refer to specifications - 8” - 0.40%; 10”-0.28%) 
2.1 ________ Drop connections must be identified 
2.1 ________ Inverts given for all lines, stubs and manholes (minimum 0.1’ and maximum 0.5’) 
2.1 ________ Rim elevation indicated 

 

Certification: 
 

 Date:          

 

 Engineering Firm:        

 

 Engineer’s Name:        

  (Printed) 

 

           

     (Signature) 
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5.3  Appendix C – Spotsylvania County Standard Water and Sewer 
Notes 

 

1. All public water and sewer utility infrastructure included with this approved planlines and 
construction thereof  shall comply with the 2018 latest version of the Spotsylvania County 
Department of Utilities Water and Sewer Design and Construction Standards Manual. 

2. When the Spotsylvania County Water and Sewer Design and Construction Standards 
contain a project category in the approved materials and manufacturers list, only those 
products specifically listed may be used. 

3. All changes to the approved construction plans must be approved in advance by the Utility 
Department. 

4. All water lines up to 10” diameter may be Class 200 C900 (SDR 14) Poly-Vinyl Chloride 
(PVC) pipe or zinc coated ductile iron. All water lines 12” and larger or where indicated 
shall be Pressure Class 350 or Class 52 Zinc Coated Ductile Iron, conforming to ANSI-
A21.51 (AWWA C151).  Zinc Coated Ductile Iron pipe shall have cement mortar lining and 
seal coating in accordance with ANSI A21.4 (AWWA C104). Bituminous outside coating 
shall be in accordance with ANSI/AWWA C104.  All pipes regardless of material shall have 
10 gauge solid copper insulated tracer wire installed adjacent to the pipe.  See section 
3.2.3.9 in the Design and Construction standards for more details. 

5. Pipe Fittings shall conform to ANSI/AWWA A21.10/C110 for standard size fitting or 
ANSI/AWWA A21.52/C153 for compact fittings. All joints shall be either mechanical joint 
or push-on joint conforming to ANSI/AWWA A21.11/C111. Fittings shall be cement 
mortar lined with a seal coat in accordance with ANSI/AWWA A21.4/C104. All fittings shall 
have a minimum pressure rating of 250. Lr on profiles indicates length of restrained pipe 
at fitting.  

6. The contractor shall verify all dimensions and elevations in the field before starting 
construction and notify the Engineer of any discrepancies. 

7. There shall be a 10’ horizontal separation between water lines and/or sewer lines and a 
vertical separation of 18” between the bottom of the water main and the top of the sewer 
main.  This applies to building sewer laterals alsoas well. 

8. All bacteriological samples of water lines shall be taken by Utility Department personnel. 
A minimum of 48 hourshours’ notice is required to schedule these samples. 

9. All water line and sewer line select backfill, structural backfill, and pipe bedding material 
shall be compacted to 95% VTM-1 dry density.  All controlled fill in trenches under 
pavement or where otherwise specified shall be compacted to 95% VTM-1 dry density.  
Compaction reports mayshall be required to be submitted prior to first acceptance. 

10. No existing water main is to be tampered with by tapping, opening, or closing valves 
without a Utility Department inspector present on the job site. 



Water and Sewer Design and 
Construction Manual 

September, 2018 
 

8 
 

11. No new water lines are to be filled or flushed without a Utility Department inspector 
present. 

12. Ductile Iron pipe shall be  Zinc Coated and V-Bio Ppolywrapped in the presence of acid 
soils..  

13. The contactor is responsible for daily as-built plans on all construction.  All laterals and 
appurtenances shall be referenced from the nearest manhole.   

14. All manholes shall be waterproofed on exterior surface by the manufacturer in 
accordance with Spotsylvania County Specifications. 

15. Sewer connection to existing sanitary manholes shall be made by core drilling manhole 
and installing a rubber boot to create a watertight connection. 

16. “Doghouse” manholes are not allowed unless approved by the Utility Department. See 
Section 2.3.3. 

17. A Cleanout cover assembly in accordance with the standard details shall be installed on 
each sewer lateral cleanout. 

18. An air test is required on new sanitary sewer lines.  A vacuum test is required on new 
manholes. 

19. All gravity sanitary sewer mains and laterals shall be PVC sewer pipe type PSM poly-vinyl 
chloride unless noted otherwise on the plans.  Pipe and fittings shall meet ASTM 
designation D-3034-73.  Minimum designation used shall be SDR-35. Class A bedding shall 
be used on depths exceeding 24 feet. 

20. All gravity sanitary sewer laterals shall be PVC sewer pipe type PSM poly-vinyl chloride 
unless noted otherwise on the plans.  Pipe and fittings shall meet ASTM designation D-
3034-73.  Minimum designation used shall be SDR-26 or SCH 40. 

20.21. All sanitary sewer laterals shall be installed at a minimum grade of ¼”per foot 
(2.08%) unless approved by the Engineer and/or Owner. 

21.22. The contractor shall be responsible for installing all sewer laterals to each lot as 
shown on the construction plans under the inspection and approval of the Department of 
Utilities. 

22.23. Contact the Utility Department Cross/Connection and Backflow Coordinator for 
requirements for backflow prevention. 

23.24. The developer/Owner is responsible for responding to Miss Utility Requests until 
water and sewer lines are accepted.  Any damage to water and sewer mains must be 
repaired prior to acceptance. 
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 The contractor shall be responsible for contacting the Spotsylvania County Utilities 
Department prior to any water line tie-in or shut off with a minimum of 72 hours’ notice. 

25.  

 Any construction or installation of public utilities performed on a major holiday, as “major 
holiday” is defined in the County Human Resource Policy, on a weekend, or on any day 
before 7:00 a.m. or after 5:00 p.m. (“Off Hours”) shall require two (2) days advance 
written notice and approval by the Department.   

26.  

27. All bolts, nuts and hardware shall be coated with FluoroKote #1 process or be equivalent 
and shall be installed on fittings. 

 
 

 

5.4  Appendix D – Utilities Internal Project Tracking - 
CONSTRUCTION 

 
Applicant:      

 

Project:     __________________________________ 

 

County References:      

 

County Site Plan Number:_______________________________________________ 

County Plat Review Number:____________________________________________ 

 

     Water (Date)  Sewer (Date)  

Applicant 

Site plan approval                          ______ 

Schedule pre-construction conference       

Submit easement deeds                    

Post infrastructure bond (if needed)        

Provide submittals for materials        

Execute Reimbursement Agreement for  
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 Utilities Under the Pavement Program       

Utilities 

Conduct pre-construction conference        

Applicant 

Pressure test lines                                                   

Record easement deeds         

Bring roads and ditches to final grade        

Submit compaction reports           

Submit compaction reports for Utilities 
Under the VDOT Roadway Program                     

Disinfect completed system, flush  
& submitcollect bacteriological samples              _      

 
CCTV sewer lines                                                  

   

 
Request tentative acceptance in writing       

Submit capital cost data         

Record Easement deed/plat         

Submit as-built drawings         

Request first acceptance in writing        

Utilities 

Inspect for tentativefirst acceptance          

Review CCTV sewer lines                     

Submit to DEQ or VDH/ODW 

 (if required)                                                     req’d.)       

Applicant 

Correct operational deficiencies        

            Record deed of easement                                       

 

       Water   Sewer   

Utilities 
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GRANT TENTATIVE ACCEPTANCEIssue First Acceptance Letter     
     

Utilities/Planning Department 

Reduce performanceinfrastructure bond   (100% to 10%)    
   

Applicant 

Pave roads & adjust valves & manholes       

Correct remaining deficiencies        

Submit construction completion certificate 

to VDH (if necessary)          
Provide as-builts and shop drawings        

Request final acceptance in writing        

Submit letter stating system is paid 

for in full           

Post 10% defect bond          

Utilities 

Legal review form                                              

Grant final acceptance          

Release performance bond         

Inspect for defects (912 months)   max. )       

Applicant 

Correct defects           

Utilities 

Release performanceinfrastructure bond and close record  (10% to 0%)    
    

Inspect for defects (9 months)         

Release defect bond and close record        
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Comments:  

 

 

 

 

5.5  Appendix E – Contact Information Form 

Spotsylvania County Utility/Public Works Department  

Contact Information Sheet 

 

Project:    _______________________________________________ 

 

 

Owner:       _________________________________________________________ 

   _________________________________________________________ 

   _________________________________________________________ 

 

 

Developer:       _________________________________________________________ 

   _________________________________________________________ 

   _________________________________________________________ 
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Contractor:       _________________________________________________________ 

   _________________________________________________________ 

   _________________________________________________________ 
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5.6 Appendix F – First Acceptance Request – RESIDENTIAL 

Date            

             

Developer/Owner/Contractor 

 

Address and contact info 

 

County of Spotsylvania 

Department of Utilities/Public Works 

600 Hudgins Road 

Fredericksburg, VA  22408 

 

      RE:  Request for Residential Project First Acceptance 

  Project name - Section XX,  Lots XX-XX 

To the County: 

 We have completed installation of the sanitary sewer and water for [Project name]. Listed 

below are quantities and cost data.  Water analysis test results were completed and accepted by 

county personnel on DATE. As-built drawings were submitted on DATE. Please issue first 

acceptance for this Project. 

 Sanitary Sewer: $xxxxxxxx    

   1840’ – X” [Material] Pipe 

     8 ea. – Manholes 

    60 ea. – Service Laterals 

 Add additional items if needed   

   

 Water Line:         $xxxxxxxx  

     2480’ – X” [material] Pipe 

       4 ea. – Fire Hydrants  

      60 ea. - Domestic water services 

     Add additional items if needed      

 

 

  

   Company official signature & name 
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5.7 Appendix G - First Acceptance Request – COMMERCIAL 
 

Date 

Developer/Owner/Contractor 

Address and contact info 

 

County of Spotsylvania 

Department of Utilities/Public Works 

600 Hudgins Road 

Fredericksburg, VA  22408 

 

      RE:  Request for Commercial Project First Acceptance - Project name 

 

To the County: 

 

We have completed installation of the sanitary sewer and water for [Project name]. Listed 

below are quantities and cost data.  Water analysis test results were completed and accepted by 

county personnel on DATE. As-built drawings are forthcoming from the engineer. Please issue first 

acceptance for this Project. 

 

 Sanitary Sewer: $xxxxxxxx    

   1840’ – 8” SDR35 Pipe 

     8 ea. – Manholes 

    60 ea. – Service Laterals   

   

 Water Line:         $xxxxxxxx  

     2480’ – 8” PVC C900 Pipe 

       4 ea. – Fire Hydrants  

      60 ea. - Domestic water services      

 

 

 Please let us know if you have any questions. 

 

    

   Company official signature & name 
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5.8 Appendix H – Final Acceptance Request 
 

Date 

Developer/Owner/Contractor 

Address and contact info 

 

County of Spotsylvania 

Department of Utilities/Public Works 

600 Hudgins Road 

Fredericksburg, VA  22408 

 

      RE:  Request for Project Final Acceptance - Project name 

 

To the County: 

 

 We have completed final paving for [Project name] and are requesting a final inspection 

of the water and sewer infrastructure.  Upon approval, please issue final acceptance for this 

Project. 

 

 

    

   Company official signature & name 
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5.9 Appendix I – Reimbursement Agreement 
 

REIMBURSEMENT AGREEMENT 

 

  THIS AGREEMENT, made this ___ day of _______________, 20__, by and between 

_______________________, a Virginia _____________ [if applicable, fill in corporation, limited 

liability company, or partnership] (hereinafter referred to as the "Owner"), and the COUNTY OF 

SPOTSYLVANIA, VIRGINIA, a political subdivision of the Commonwealth of Virginia (hereinafter 

referred to as the "County"): 

 

 WHEREAS, the Owner  is improving a certain parcel of land located in 

Spotsylvania County, shown on the County Tax Map as  _______________ , hereinafter 

referred to as the "Property," which is to be developed as a development known as 

“___________________________________” (herein "the Project"); and, 

 

 WHEREAS, the site plans by  ______________________________________ [fill in 

name and title of engineer], titled “___________________________” and dated ____________  

(hereinafter referred to as the "Plans"), include ____ feet of  sewer  line, ____ feet of water line, 

and all necessary appurtenances, some of which shall be located under paved public rights-of-

way; and, 

 

 WHEREAS the Plans were approved by the Spotsylvania County Department of 

Utilities on _________,  

  

 WHEREAS, as part of the development of the Project, the Owner has submitted an 

application for and received a permit to construct the public facilities shown on the Plans, 

as the same were last revised and approved, to serve the Project; and,  

 

 WHEREAS, the Virginia Department of Transportation (“VDOT”) maintains 

certain paved public-rights-of-way that have been dedicated to the Commonwealth of 

Virginia or County and has requested that County oversee the construction of utility lines 

within or under such rights-of-way; and,  
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 WHEREAS, the County has requested the Owner enter into this Agreement to 

reimburse to the County for all costs and expenses connected with the inspection, 

compaction, and all associated geotechnical services to be performed by the County, its 

agents, or contractors, in regard to the construction of public water and sewer facilities under 

pavement and roadways in the VDOT right-of-way, in satisfaction of VDOT’s requirements and 

Section 3.2.3.8.1 of the Spotsylvania County Water and Sewer Design and Construction Standards 

Manual. 

 

NOW, THEREFORE, THIS AGREEMENT WITNESSETH: That for and in 

consideration of the premises and the covenants and agreements set out herein, the Owner 

and the County agree as follows: 

 

A. The Owner has obtained VDOT approval of the Plans showing the 

installation of  public water and sewer facilities under the pavement or within 

the roadway. 

B. The Plans have been approved by the Spotsylvania County Department of 

Utilities as being in accordance with the Spotsylvania County Water and 

Sewer Design and Construction Standards Manual. 

C. The Owner understands the requirements of the Spotsylvania County Water 

and Sewer Design and Construction Standards Manual and hereby agrees 

to reimburse the County for the County’s costs and expenses associated 

with geotechnical services to be performed in connection with the 

installation of public water and sewer facilities under pavement and roadways in 

the VDOT right-of-way, as shown on the Plan, as the same was last revised and 

approved. 

D. The Owner and the County agree to the following general provisions as 

governing this agreement: 

1.  The County will send the Owner monthly invoices for work performed 

by the County’s geotechnical engineer.  
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2.  The County shall review all reports in a timely fashion and notify 

the Owner of the results.  The County will forward copies of all reports 

to the Owner as requested. 

3. Payment to the County for reimbursement of costs associated with 

the construction of public utilities, as referenced in paragraphs 

above, shall occur within thirty (30) days of receipt of an invoice. 

4.  This Agreement shall be binding upon the Owner, it successors and 

assigns. 

5. In the event either party to this Agreement shall fail to comply with 

the provisions of this Agreement, the aggrieved party shall have 

available to it all remedies at law or in equity, to enforce the terms of 

the Agreement or to obtain compensation for damages resulting from 

any default. 

6. The phrase “costs and expenses” shall include, without limitation, all 

direct and indirect costs of the work indicated, specifically to include all 

inspection, compaction, and laboratory services and payment of all fees. 

  7. Nothing contained herein shall be interpreted or operate to create a   

   relationship of partners, joint ventures, brokers, agency or 

employment  

   between the parties.  It is agreed that no party shall act as the agent 

for the  

   other party without an express written authorization to act as an 

agent.   

   Each party shall maintain sole and exclusive 

control over its employees,    contractors, agents 

and operations. 

  8. The parties agree that each party shall be solely responsible for the 

simple 

    negligent acts or omissions of its employees causing harm to 

persons not  
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   a party to this Agreement.  Any third party contractors selected to  

   provide services pursuant to this Agreement shall provide proof of 

such 

    insurance as may be requested by the County.  Nothing in this 

Agreement  

   shall be deemed a waiver of the sovereign immunity 

of the      Commonwealth of Virginia. 

  9.  Should any section or part of any section of this Agreement be 

rendered  

   void, invalid or unenforceable for any reason by any court of law  

   exercising competent jurisdiction, such a determination shall not 

render  

   void, invalid or unenforceable any other section or part of any 

section of  

   this Agreement.  The representations made in the 

premises of     this Agreement are to be 

construed as terms of this Agreement. 

 10.  This Agreement may not be assigned without the prior written 

consent of  

  all parties. 

 11. This Agreement contains the entire understanding of the parties and  

  supersedes all prior oral or written agreements.  No party has relied 

on any  

  oral or written representation of the other unless such representation 

is 

   incorporated in this Agreement.  This Agreement may not be 

modified  

  except by written document signed by all of the parties.  

 12. This Agreement shall be governed, interpreted and construed under 

the  
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  laws of the Commonwealth of Virginia and any dispute arising from 

this 

   Agreement shall be submitted to a proper state court of  

  the Commonwealth of Virginia. 

 

IN WITNESS WHEREOF, the parties hereto have affixed their signatures and seals: 

 

SIGNATURES ON THE FOLLOWING PAGES 
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  Company Name: _________________________________________                          

 

  By:      _________________________________________________ 

                                     

   Its:       _________________________________________________ 
   

 

STATE OF VIRGINIA 

CITY/COUNTY OF ________________, to-wit: 

 

 The foregoing document was acknowledged this the _____ day of 

_________________, 20__, by __________________ who is the 

______________________ of ____________________________________. 

 

      _______________________ 

      Notary Public 

 

    

    COUNTY OF SPOTSYLVANIA, VIRGINIA 

 

    BY:
 ________________________________________________ 

      County Administrator 

 

My Commission Expires: 

 

 

 

ADDITIONAL SIGNATURES ON THE FOLLOWING PAGE 
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COMMONWEALTH OF VIRGINIA 

COUNTY OF SPOTSYLVANIA, to-wit: 

 

The foregoing document was acknowledged on this the _____ day of ___________, 
20012,20___, by _______________________, the County Administrator of the County of 
Spotsylvania, Virginia. 

 

     _____________________ 

     Notary Public 

My Commission Expires: 

 

 

 

 

 

APPROVED AS TO FORM: 

 

______________________ 
COUNTY ATTORNEY 
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5.6 Appendix F – Corrosion Control Program 
 

1.01 General 

 

A. The Following Standards are designed for the collection of information related to soil 

     conditions that may contribute to the corrosion of pipe and/or the line components installed 

     in the service area of Spotsylvania County Utility Department's  

     water main and sewer line systems. 

 

 

B. The knowledge of soil conditions is required in order to have an effective corrosion  

     program for future corrosion control considerations. The extent of knowledge of 

     these soil conditions may vary based on the size and overall importance of the  

     pipeline and the cost of repair or replacement of the pipeline.  

 

C. An engineering corrosion control flow chart to identify routine processes that can be  

     followed during the design phase of new pipeline installations can be found in §1.07 of  this 

Appendix. 

      

 

1.02 System Priority Classifications 

 

A. Class 1 Systems: Class 1 systems are considered to be the highest of priority and 

     shall meet the following criteria: 

 

    1.   Sewage Force mains that are 6-inchs and greater in diameter 

 

    2.   All water mains 16inches in diameter and greater 
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B. Class 2 Systems: Class 2 systems should be considered as high priority and   

     evaluated on case-by-case bases to determine if special corrosion control  

     measures are warranted. These pipelines would meet the following 

     criteria:  

      

1. Pipe lines that are 12-inches in diameter or these that provide one feed to  
            distribution systems where a failure would result in significant disruption to  

            customer service.  

      

2. Any pipeline where the repairing or taking the line out of service due to  
            corrosion would require significantly high repair costs, difficult repair  

            conditions, and long-term customer service disruption. 

 

 

C.  Class 3 Systems: Class 3 systems are considered to be less of a priority as related 

     to the intent of the overall prioritization of a corrosion control program and would 

     meet the following criteria: 

      

      1. Distribution pipe lines less than 12 inches in diameter and considered part of   

           systems normally installed as part of subdivisions.  

 

    2. Any pipeline system that does not meet the criteria as defined in Class 1 or Class 2  

           pipeline priority considerations.  

 

1.03 Soil Data collection 

 

A.  Collection of soil samples: 
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   1.  The Engineer shall be responsible for soil sample collection and evaluation for the 

purpose of       

         corrosion control. 

      

2.  The Engineer, for specific corrosion control project investigations and cathodic protection 

design 

     consideration, may collect additional soil samples. 

 

B. Frequency of soil sample collection:  

 

1.  During project development soil samples shall be taken during soil bores 

     associated with geological investigations. Soil samples shall be collected as follows: 

 

     a.  Soil bores associated with proposed roadway easements should be taken at a 

          minimum of 1,000 linear feet along the proposed pipeline alignment for the 

          purpose of collecting soil bag samples and performing corrosion analysis  

          testing. These samples should be collected in concert with other 

          geo-tech samples required for typical development studies. 

 

      2.  For known pipeline builds that meet Class 1 criteria additional soil sample  

     collections may be requested by the Utilities Department based on desired information 

related to   

     specific corrosion control design considerations. 

 

C. Procedures for collecting soil samples: 
 

The Engineer shall 

1.  Fill out a standardized soil data collection form for corrosion soil evaluations 

     that includes the following information:  
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  a.  Date of sample collected.  

 

  b.   Location where sample was obtained.  

 

  c.   The depth, which the soil sample was collected. Depths shall be  

  representative of anticipated water main depths. If water main location is not  

  known, the depth shall be approximately 4.5 feet below existing grade, or the  

  deepest location where soil is available for testing ( if rock is encountered  

  before 4.5 feet) 

 

 

1.04 Analysis of Soil Samples 

 

A. Each collected soil sample should be tested for corrosivity. The soil samples 
      should be tested for pH levels, chloride concentrations, sulfate concentration, 

      sulfide content and resistivity (as is and saturated). Data for each sample should 

      be recorded on a data sheet form that accompanied the soil sample. The results 

      of the soil data collection efforts should be submitted to the Spotsylvania Utility  

      Department at the time of the first submittal of Construction Plan and Profiles.  

 

B. The test methods to be used for laboratory analysis must comply with the  
      following ASTM standards.  

 

      1.  Sample Preparation (ASTM D1193) 

      2.  Sulfate Content (ASTM Standard Test Method D516) 

      3.  Chloride Content (ASTM Standard Test Method D512) 

      4.  Resistivity (ASTM Standard Test Method G57) 
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      5.  pH (ASTM Standard Test Method G51) 

      6.  Presence of Sulfides (ASTM N/A)  

           a. ASTM standards are unavailable and the following procedures should be  

               used:  

      Fill the bottom of a small beaker with a sample of the as-is-soil. Place several  

      drops 5% hydrochloric acid (HCL) on the soil and let stand for a few seconds.  

      determine the odor of the soil sample noting the presence or absence of sulfide  

      elements according to the following odors:  

      Sulfide Present – Strong rotten egg odor  

      Trace Sulfide Present – Slight rotten egg odor 

      No Sulfide Present - No rotten egg odor 

      If the test is conducted correctly, the results should be obvious.  

 

1.05 Documentation and classification of soils  

 

A.  Based on the soil testing result each soil sample should be categorized into one of  

      Three categories as follows:  

       

      1.   Class “A” Highly corrosive  

            a. Soil resistivity values < 3000 ohm/cm 

            b. Test values that indicate pH values of the soil between 0-4.0  

            c. Soil samples that consistently indicate the presence of sulfides along the 

                route of the propped pipeline alignment.  

    d.   Soil samples that consistently indicate the presence of sulfates content  

                  >50ppm. 

      

      2.    Class “B” Corrosive  
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             a. Soil resistivity values between 3000-5000 ohm/cm 

             b. Test values that indicate pH values of the soil >4.0  

             c. Soil samples the consistently indicate no presence of sulfides along the   

                 route of the proposed pipeline alignment.  

             d. Soil samples that consistently indicate the presence of sulfate content  

                 <50ppm  

             e. Soil samples that consistently indicate the presence of chlorides <50ppm.  

 

      3.    Class “C” Moderately corrosive  

     a. Soil resistivity values <5000 ohm/cm 

             b. Test values that indicate pH values of the >4.0  

             c. Soil samples the consistently indicate no presence of sulfides along the   

                 route of the proposed pipeline alignment.  

             d. Soil samples that consistently indicate the presence of sulfate content  

                 <50ppm  

             e. Soil samples that consistently indicate the presence of chlorides <50ppm 

 

 

 

1.06 Engineering and Design of Pipeline installations  

 

A.   All pipeline installations should be evaluated by the Engineer as follows 

 

      1.    Prioritization evaluation of the proposed pipeline installation as a Class 1, 2 

             or 3 pipeline installation.  

 

      2.   Refer to the engineering flow chart as shown on Part 1.07 of this document  

            As a tool to determine the corrosion control considerations of the proposed  
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            pipeline installation. 

 

 

1.07 Engineering Flow Matrix – See next page                                                  
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