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I. General Requirements 

A. Introduction 

1. The Town of Christiansburg’s Minimum Standards and 
Specifications for Waterline Design and Construction are written to 
establish the minimum level of quality that is deemed acceptable by the 
Town for waterline design and construction activities.   

2. While it is the Town’s desire to encourage qualified professionals to 
seek new and better solutions to complicated technical problems, certain 
standard procedures and the use of these standards and specifications 
are necessary to promote orderly and controlled development and to 
expedite the construction drawing approval process. 

B. Applicability 

1. Under provisions established by the Virginia Department of Health, 
the Town may review and approve plans to modify or extend the Town’s 
waterworks where waterlines are 12” or less in diameter and pumping or 
storage facilities are not required.   

2. The minimum standards and specifications described herein are 
applicable to the design and construction of waterlines that are or will be 
accepted, owned, operated, and/or maintained by the Town of 
Christiansburg. 

3. These minimum standards and specifications are supplementary to 
the Virginia Waterworks Regulations (latest edition), the Town’s Design 
Manual (latest edition), and to the requirements of all other local, state, 
and federal agencies having jurisdiction.  Where conflicts exist, the more 
stringent requirements shall apply.  Nothing contained herein shall be 
construed to waive or modify any other requirements of existing 
regulations and/or law.  Any conflicts discovered within these standards 
should be brought to the attention of the Director of Engineering in a timely 
manner. 

4. These standards are to be treated as mandates rather than 
guidelines, unless otherwise specifically stated.  The Director of 
Engineering may allow a variance from a given standard where a variance 
is needed to be consistent with good engineering practice and procedure 
and also considered to be in the Town’s best interest.  In all cases, 
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variations are only considered approved if clearly shown and identified on 
the respective plans. 

5. Design professionals, developers, contractors, material suppliers, 
and other users of these standards and specifications should keep in mind 
that the Town’s objective is to provide the best public water system 
possible for its customers without undue cost. 

C. Definitions and Abbreviations 

1. The following definitions are included for reference: 

a) Design Professional:  The appropriately licensed 
professional responsible for preparation of project plans and 
specifications. 

b) Owner:  The individual or entity possessing ownership of real 
property that is to be modified through the course of a proposed 
project or their designee. 

c) Developer:  The individual or entity that is responsible for 
funding and/or implementation of a proposed project or their 
designee. 

d) Contractor:  The appropriately licensed individual or entity 
that actually constructs proposed infrastructure. 

e) Town:  Town of Christiansburg. 

f) Town Manager:  The individual appointed by Town Council 
to manage the day to day affairs of the Town. 

g) Director of Engineering:  The appropriately licensed 
individual designated by the Town Manager to act as the Director of 
Engineering, or the Director of Engineering’s designee. 

h) Town Inspector:  The individual designated by the Director of 
Engineering to observe and inspect infrastructure construction 
activities.  

i) Water System Operator:  The appropriately licensed 
individual designated by the Town Manager to operate the Town’s 
water system, or the Water System Operator’s designee. 
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j) Erosion and Sediment Control Program Administrator:  The 
appropriately licensed individual designated by the Director of 
Engineering to administer the Town’s Erosion and Sediment 
Control Program. 

k) Stormwater Management Program Administrator:  The 
appropriately licensed individual designated by the Director of 
Engineering to administer the Town’s Stormwater Management 
Program. 

l) Design Drawings:  Detailed technical drawings that 
graphically communicate and document the desired process and 
product of a proposed construction project that has been prepared 
by and certified by an appropriately licensed Design Professional. 

m) Record Drawings:  Detailed technical drawings that 
graphically communicate and document the actual configuration 
and location of a product of a completed construction project that 
has been prepared by and certified by an appropriately licensed 
Design Professional. 

2. The following abbreviations are included for reference: 

a) AWWA American Water Works Association 

b) ASTM American Society for Testing and Materials 

c) ISO Insurance Services Office 

d) NFPA National Fire Protection Association 

e) psi pounds per square inch 

f) SCC State Corporation Commission 

g) VDEQ Virginia Department of Environmental Quality 

h) VDH Virginia Department of Health 

i) VDOT Virginia Department of Transportation 

j) VESCH Virginia Erosion and Sediment Control Handbook 
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D. Preliminary Engineering Conference, Project Plan Review, and Approval 

1. A preliminary engineering conference shall be held between the 
Director of Engineering, the Owner, the Developer, and the Design 
Professional prior to plan submittal.  This requirement may be waived at 
the discretion of the Director of Engineering. 

2. Project plans shall be submitted to the Town for review in 
accordance with Town Code.   

3. Project plan approval is valid for 60 months from the date of 
approval.  If construction has not commenced by the end of that period, 
resubmittal may be required at the discretion of the Director of 
Engineering. 

4. If at any time the project plans are deemed inadequate in any way, 
as determined by the Director of Engineering, a resubmittal may be 
required at the discretion of the Director of Engineering. 

5. After plans are approved, the Owner will be required to: 

a) Submit 4 copies of the approved plan; 

b) Identify an appropriately licensed Contractor for construction 
of the project; and 

c) Identify an appropriately licensed professional that will be 
retained for completion of record drawings. 

E. Project Plans 

1. General 

a) All project plans shall be submitted to the Town on 24 inch 
by 36 inch sheets of paper, except where other sheet sizes are 
specifically allowed at the discretion of the Director of Engineering.  
All drawings shall be at a reasonable scale and shall be modified as 
required by the Director of Engineering. 

b) The cover sheet(s) shall: 

(1) Identify the project name, Town of Christiansburg 
project number, location, owner, developer, and design 
professional.   
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(2) Include an index of plan sheets included in the plan 
set. 

(3) Include a legend of symbols and line types used. 

(4) Include an appropriately scaled vicinity map that is 
used to demonstrate the location of the project. 

c) Each plan sheet shall be signed and sealed by an 
appropriately licensed Design Professional in accordance with state 
and local laws and regulations. 

d) Drawings shall be based on the Virginia State Plane 
Coordinate System. 

2. Design Drawings 

a) Waterline design drawings shall clearly show all existing and 
proposed infrastructure in the plan view.  A corresponding profile 
view shall be shown for all proposed waterlines that are to be 
accepted by the Town.  Any existing infrastructure crossing 
proposed waterlines shall be shown graphically and clearly labeled, 
identifying the crossing infrastructure and its respective station. 

3. Record Drawings 

a) Waterline record drawings shall clearly show the actual 
location of all constructed infrastructure in the plan view.  A 
corresponding profile view shall show the actual depth for all 
constructed waterlines that are to be accepted by the Town.  Any 
existing infrastructure exposed during construction shall be shown 
graphically in its actual location and clearly labeled, identifying the 
crossing infrastructure and its respective station. 

4. Digital Information 

a) Digital information shall be in the Virginia State Plane 
Coordinate System, shall be drawn to scale, shall be geographically 
accurate, and shall be submitted in a format that is acceptable to 
the Director of Engineering. 

F. Infrastructure Construction Security 

1. A bond or other valuable form of guaranteed financial security, as 
deemed acceptable by the Director of Engineering, shall be dedicated to 
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the Town as a guarantee of performance for the construction of all 
infrastructure. 

2. In the event that any Contractor, Developer, or Owner fails to 
complete construction of a respective proposed infrastructure, the 
respective security may be utilized to complete, repair, or restore the 
infrastructure, any related infrastructure and/or item that was or was not 
altered as intended and as a result of infrastructure construction. 

G. Infrastructure Construction Permit 

1. Prior to initiating construction of any waterline, the Contractor shall 
obtain an infrastructure construction permit from the Town. 

H. Infrastructure Coordination 

1. It is the responsibility of the Design Professional to coordinate 
infrastructure design such that there are no conflicts between any existing 
and any proposed infrastructures.  If a conflict is encountered during 
construction it is the responsibility of the Design Professional of record to 
resolve the conflict to the satisfaction of the Director of Engineering. 

2. It is the responsibility of the Contractor to protect existing 
underground infrastructures during construction in accordance with the 
laws and regulations of the Underground Utility Damage Prevention Act 
and the SCC. 

I. Erosion and Sediment Control and Stormwater Management 

1. Infrastructure construction is subject to the requirements of Chapter 
16 of the Christiansburg Town Code, Erosion and Sediment Control and 
Stormwater Management, unless deemed exempt by the Director of 
Engineering, the Erosion and Sediment Control Program Administrator, 
and/or the Stormwater Management Program Administrator. 

J. Location 

1. All waterlines to be accepted, owned, operated, and/or maintained 
by the Town shall lie within rights-of-way or easements dedicated to the 
Town of Christiansburg.  Easements shall have a minimum width of 15 
feet.  Increased easement widths may be required at the discretion of the 
Director of Engineering. 
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K. Deviation From the Approved Plan 

1. If the Owner, Developer, or Contractor desires to deviate from the 
approved plan, authorization by the Director of Engineering is required.  
Revisions to the approved plan may be required at the discretion of the 
Director of Engineering. 

L. Inspections 

1. All waterline construction work shall be inspected by a Town 
Inspector under the direction of the Director of Engineering. 

2. When deficiencies in materials or workmanship are identified, the 
inspector shall notify the Contractor.  If deficiencies are not corrected to 
the satisfaction of the Town Inspector, the Town Inspector shall notify the 
Director of Engineering for further consideration and corrective action. 

3. Substantial Completion Inspection 

a) Upon completion of all waterline construction work and site 
restoration, the Contractor shall request an inspection for 
acceptance of infrastructure by the Town.  Upon the Contractor’s 
request, the Director of Engineering shall conduct a thorough and 
comprehensive inspection of the constructed waterline and identify 
in writing any deficiencies found that require correction. 

b) The Contractor shall correct each item to the satisfaction of 
the Director of Engineering. 

M. Substantial Completion and Acceptance by Town 

1. The following conditions must be met prior to acceptance of any 
infrastructure by the Town: 

a) Passing of all applicable tests; 

b) Completion of substantial completion inspection; 

c) Correction of any deficiencies noted during substantial 
completion inspection; 

d) Certification that all work was completed in accordance with 
the approved plans and specifications by a civil engineer registered 
as a Professional Engineer in the Commonwealth of Virginia; and 
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e) Completion, submittal, review, and acceptance of Record 
Drawings. 

2. When all requirements have been met for acceptance by the Town, 
the Director of Engineering will issue a certificate of substantial completion 
and acceptance.  The infrastructure will then become property of the Town 
to be operated and maintained by the Town, with a warranty to repair 
defects in materials and workmanship for a period of one year.  The 
duration of warranty period may be altered at the discretion of the Director 
of Engineering. 

3. Upon acceptance of the respective waterline and at the discretion 
of the Director of Engineering the Town may release a portion of the 
infrastructure construction security. 

N. Final Inspection 

1. After a period of one year, the Director of Engineering shall again 
conduct a thorough and comprehensive inspection of the constructed 
waterline and identify in writing any deficiencies that require correction. 

2. The Contractor shall correct each item to the satisfaction of the 
Director of Engineering. 

3. Upon successful completion of the final inspection and any required 
corrections, the Town will release all remaining security for the respective 
waterline. 

O. Safety 

1. It is the Contractor’s responsibility to initiate, maintain, and 
supervise all safety precautions and programs throughout construction of 
every project.  This responsibility does not relieve any Subcontractors of 
their responsibility for the safety of people and property in the performance 
of their work. 
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II. Water System Design Standards and Specifications 

A. General  

1. Water system design shall be in accordance with all federal, state, 
and local guidelines. 

2. A detailed analysis shall be performed by an appropriately licensed 
Design Professional to demonstrate any proposed changes to the water 
system meets the requirements set forth in these standards and 
specifications. 

3. If a project is to be constructed in phases, a separate analysis shall 
be performed for each phase, and a separate comprehensive analysis 
shall be performed for the total project. 

4. Upon receiving a written request, the Town shall provide flow and 
pressure availability to the Design Professional. 

5. Where the Town’s existing infrastructure does not provide adequate 
capacity, the Owner will be required to construct additional storage and/or 
pumping facilities. 

6. All potable water pumping and storage facilities shall be reviewed 
and approved by the Virginia Department of Health at the expense of the 
Owner. 

B. Capacity 

1. The design capacity of the waterworks shall exceed the maximum 
daily water demand of the system. Waterworks shall normally be designed 
on the following basis of water consumption. If deviations are made, they 
shall be based on sound engineering knowledge substantiated in the 
report prepared by the Design Professional and approved by the Director 
of Engineering. 

a) Daily water consumption rates (annual daily water demand): 

 

Dwellings, per person 100 gpd 
High schools with showers, per person 16 gpd      
Elementary schools without showers, per person 10 gpd      
Boarding schools, per person 75 gpd      
Motels at 65 gallons per person, minimum per room 130 gpd 
Trailer courts at three persons per trailer, per trailer 300 gpd 
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2. The system shall be designed to provide fire flows in accordance 
with ISO requirements in addition to peak day domestic and commercial 
demands, but not less than 1,000 gpm at each fire hydrant.  The Town 
may require increased design fire flows at the discretion of the Director of 
Engineering.  Where these requirements cannot be met, the Town may 
require building sprinklers and fire resistive construction at the discretion 
of the Building Official. 

3. Minimum acceptable effective finished water storage for domestic 
purposes shall not be less than 200 gallons per equivalent residential 
connection at minimum pressure.  

4. The system shall be designed to maintain a minimum working 
(under flow) pressure of 20 psi at all points in the system based on the 
greater of maximum hour or maximum day plus applicable fire flows. 
Applicable fire flows shall be selected by coordination between the water 
supply owner, design consultant, local officials and local fire marshall. 
When the number of residential units is less than 1,000, the formula 
Q=11.4N0.544; is acceptable for estimating maximum hour domestic 
demand flow, where Q=total gallons per minute and N=total number of 
residential units. The Town can require a higher design pressure if 
indicated by site conditions.  

Restaurants, per seat 50 gpd      
Interstate or through highway restaurants, per seat 180 gpd 
Interstate rest areas, per person 5 gpd       
Service stations, per vehicle served 10 gpd      
Factories, per person, per eight-hour shift 15-35 gpd 
Shopping centers, per 1,000 sq.ft. of ultimate floor 300 gpd 
Hospitals, per bed 300 gpd 
Nursing homes, per bed 200 gpd 
Home for the aged, per bed 100 gpd 
Doctor's office in medical center 500 gpd 
Laundromats, 9 to 12# machines, per machine 500 gpd 
Community colleges per student and faculty member 15 gpd      
Swimming pools, per swimmer 10 gpd      
Theaters, drive-in type, per car 5 gpd       
Theaters, auditorium type, per seat 5 gpd       
Picnic areas, per person 5 gpd       
Camps, resort, day and night with limited plumbing, 50 gpd    
Picnic areas, per person 5 gpd       
Luxury Camps with flush toilets, per camp site 100gpd 
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5. Where the pressure at the service tap exceeds 80 psi, the 
provisions of the Uniform Statewide Building Code shall apply.   

C. Water Main Design 

1. The minimum pipe size for distribution shall be four inches in 
diameter.  The minimum pipe size where fire protection is provided shall 
be six inches in diameter. Pipes of lesser diameter may be used in the 
following instances:  

a) 1. When the run is less than 300 feet, two-inch pipe may be 
used; and  

b) 2. When the run is less than 600 feet but more than 300 feet, 
three-inch pipe may be used.  

2. Changes in vertical and horizontal alignment shall be accomplished 
by the use of joint deflection and fittings of equivalent nominal diameter.  
Bending of pipe shall not be used.  Joint deflection shall not exceed the 
pipe manufacturer’s recommendations. 

3. Water mains shall have a minimum depth of 36 inches, measured 
from the top of the pipe to the finished ground surface. 

4. Water mains shall be designed to minimize dead ends in the 
system.  Where dead ends occur, flushing hydrants shall be provided in 
accordance with the Town’s Standard Details. 

5. No flushing device shall be directly connected to any sewer.   

6. Where future extensions are anticipated, a restrained gate valve 
shall be installed with a minimum of one length of pipe installed beyond 
the respective gate valve, reaching beyond any pavement, sidewalks, or 
other infrastructure that would require demolition for construction of the 
future waterline. 

7. Surface water crossings, both over and under water shall be 
discussed with the Director of Engineering prior to plan preparation.  
Where above water crossings are used, the pipe shall be: 

a) Adequately supported, 

b) Protected from freezing, 

c) Protected from damage, 
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d) Accessible for repair and replacement, and 

e) Above the 100 year flood elevation or protected from floating 
debris. 

8. Where under water crossings are needed: 

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

b) Valves shall be provided at both ends of the water crossing 
so that the section can be isolated for tests or repair, 

c) Valves shall be easily accessible and not subject to flooding, 
and 

d) Sample taps shall be available at each end of the crossing 
and at a reasonable distance from each side of the crossing and 
not subject to flooding or leaks. 

D. Separation of Utilities 

1. General 

a) Under normal conditions, no other utility shall be constructed 
within 5 feet, measured horizontally, of a Town accepted, owned, 
operated, and/or maintained waterline during a parallel installation. 

b) Under unusual conditions, other utilities may be constructed 
within 5 feet of a Town accepted, owned, operated, and/or 
maintained waterline, but not closer than three feet, measured 
horizontally, of a Town utility during a parallel installation. 

c) Any other utility that crosses a Town accepted, owned, 
operated, and/or maintained waterline shall maintain a minimum 
vertical separation of 6 inches. 

2. Separation of Water Mains and Sewers 

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

(1) Materials and types of joints for water and sewer 
mains; 

(2) Soil conditions; 
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(3) Service branch connections into the water and sewer 
mains; 

(4) Compensating variations in the horizontal and vertical 
separations; 

(5) Space for repairs and alterations of water and sewer 
mains; 

(6) Offsetting of pipes around manholes; and 

(7) Identification of physical constraints preventing 
normal separation. 

b) Parallel Installation 

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

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

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

(b) Where this vertical separation cannot be 
obtained, the sewer shall be constructed of AWWA 
approved water pipe, pressure tested in place without 
leakage prior to backfilling; and 

(c) The sewer manhole shall be watertight 
construction and tested in place. 

c) Crossing 

(1) Under normal conditions water lines crossing sewers 
shall be laid to provide a separation of at least 18 inches 
between the bottom of the waterline and the top of the sewer 
whenever possible. 
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(2) Under unusual conditions when local conditions 
prevent a vertical separation described in subdivision (c) (1) 
of this section, the following construction shall be used:  

(a) Sewers passing over or under water mains 
shall be constructed of the materials described in 
subdivision b) (2) (b) of this section; and  

(b) Water lines passing under sewers shall, in 
addition, be protected by providing:  

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

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

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

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

E. Fire Hydrants 

1. It is the Town’s desire to provide the best fire protection possible for 
our residents and businesses without placing an undue burden on project 
owners.  With that in mind, the Town will strive to meet the guidelines 
established by the NFPA; however, those guidelines will be applied at the 
discretion of the Director of Engineering and Fire Marshal and not 
necessarily be considered as a minimum standard and/or specification. 

2. In residential areas fire hydrants shall be placed at street 
intersections and at intermediate locations as required by the Fire 
Marshal.  In no case shall the distance between fire hydrants exceed 
1,000 feet as measured along the centerline of accessible streets. 
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3. Fire hydrants shall be located within 50 feet of any standpipe or 
sprinkler system fire department connection where those systems are 
required. 

4. The maximum distance from a fire hydrant to the most remote part 
of the structure it is intended to serve, as measured along the centerline of 
the travel way, shall not exceed: 

a) Industrial Buildings 250 Feet 

b) School Buildings 300 Feet 

c) Commercial, Church, & Office Buildings 350 Feet 

d) Apartments, Multi-Family Structures, & Townhouses 250 Feet 

e) Single Family Structures 500 Feet 

5. Fire hydrants shall not be located within the collapse zone for any 
structure. 

6. Fire hydrant locations shall be independent of those hydrants 
located on the opposite side of the street along primary streets as 
determined by the Director of Engineering and the Fire Marshal. 

7. Fire hydrants in residential areas shall be capable of delivering a 
minimum of 1,000 gallons per minute during peak design flow conditions 
where the existing water system has adequate capacity.  Where the 
existing water system is not adequate to provide these flows, extensions 
shall be designed such that these flows are obtainable if the existing 
system is upgraded. 

F. Valves 

1. Gate valves shall be provided at the connection point for all water 
main extensions and shall be located as close to the connecting fitting as 
is practical.  Additional valves shall be provided intermittently with a 
maximum spacing of 1,000 feet between any two valves.   

2. Gate valves shall have the same nominal diameter as the water 
main to which they are connected. 

3. A gate valve shall be installed on each fire hydrant lateral. 

4. Valves shall not be located in ditches. 
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5. Valve boxes shall be installed over every gate valve.  The box shall 
be in alignment with the valve stem and centered over the valve nut.  In 
paved areas, boxes shall be adjusted so that the covers are flush with the 
paved surface.  In areas that are not paved, the box shall be adjusted so 
that the covers are flush with the immediate area. 

6. Air-release valves shall be provided at prominent peaks in supply 
mains and shall not be directly connected to any sewer. 

7. Blow off valves shall be provided at all dead ends and shall not be 
directly connected to any sewer. 

8. Chambers or pits containing valves, blow off valves, meters, or 
other appurtenances shall not be connected directly to any sanitary sewer.  
Such chambers shall be drained to the surface of the ground where they 
are not subject to flooding by surface water or to absorption pits 
underground.  Sump pumps may be used where other means are not 
practical. 

9. All utility structures and lids shall be designed for H20 loading. 

G. Service Connections 

1. Water service lines shall be in conformance with the AWWA 
Standard C600 and the Uniform Statewide Building Code, latest editions. 

2. Backflow prevention devices shall be provided in accordance with 
the Town’s backflow prevention program. 

3. A separate water service connection shall be made for each 
customer, unless otherwise approved by the Director of Engineering. 

4. All service connections on water mains previously accepted, 
owned, operated, and/or maintained by the Town shall be completed by 
Town personnel at the Owners expense.  Service connections on water 
mains that have not been previously accepted, owned, operated, and/or 
maintained by the Town shall be made by the Contractor under system 
pressure. 

5. All water service connections, except those that are used solely for 
fire protection, shall be metered.   

6. Water meters shall be placed on the property, right-of-way, or 
easement line, whichever applies as determined by the Director of 
Engineering, and located a distance greater than 5 feet, measured 
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horizontally, from all property corners, unless otherwise approved by the 
Director of Engineering. 

7. Water meters shall be installed by the Town at the Owner’s 
expense. 
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III. Material Standards and Specifications 

A. General 

1. All materials used shall be in conformance with the most recent 
standards set forth by AWWA and the Safe Drinking Water Act. 

2. All materials are subject to review and approval by the Director of 
Engineering.  Special materials may be required at the discretion of the 
Director of Engineering. 

3. The materials specified herein shall be applicable to all waterlines 
that are or will become accepted, owned, operated, and/or maintained by 
the Town. 

B. Pipe 

1. All pipe used for potable water distribution shall be approved by the 
National Sanitation Foundation for water distribution piping. 

2. Ductile iron pipe shall be used for all water lines with a nominal 
diameter of 3 inches and larger.    

a) Ductile iron pipe shall meet the requirements of AWWA 
standard C151. 

b) Pipe shall have an asphaltic exterior coating, shall have a 
cement mortar interior lining, and shall be thickness class 50 or 
greater.   

c) Push-on joints may be used in accordance with the 
manufacturer’s recommendations. 

3. Copper pipe shall be used for all water lines with a nominal 
diameter of less than 3 inches. 

a) Copper pipe shall be seamless, type “K” copper, meeting the 
requirements of ASTM B88. 

C. Valves 

1. Gate valves with a nominal diameter of 3 inches and larger shall be 
Mueller 2360 or 2361 Series, or approved equivalent type gate valve 
constructed and tested in accordance with AWWA standard C509 or 
C515, latest edition, and shall have a body constructed of ductile iron or 
grey iron, with a resilient wedge and seat, a non-rising bronze stem, a two 
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inch nut opening counter-clockwise, and shall have a pressure rating of 
250 psi. 

2. Valves with a nominal diameter of less than 3 inches shall be 
constructed and tested in accordance with AWWA standard C800, latest 
edition. 

D. Valve Boxes 

1. Valve boxes, base extensions, head and cover shall be standard 
cast iron, grey iron, or ductile iron, 2 or 3 piece telescoping valve boxes. 

2. Valve box covers shall be marked “Water”. 

E. Fittings 

1. All fittings with a nominal size of 3 inches and larger shall be 
mechanical joint constructed of ductile iron and shall be in accordance 
with AWWA standard C153, latest edition, and shall have a pressure 
rating of 350 psi. 

2. All fittings with a nominal size of less than 3 inches shall be 
constructed and tested in accordance with AWWA standard C800, latest 
edition. 

F. Fire Hydrants 

1. Fire Hydrants shall be American Darling B-84-B, or approved 
equivalent dry-barrel type fire hydrant, and shall also be constructed in 
accordance with AWWA standard C502.  

2. Fire Hydrants shall have a six inch connection base and shall be 
equipped with two 2 ½ inch hose connections and one 5 ¼ inch pumper 
connection.  Hydrants shall be operated by a National Standard 1 ½ inch 
pentagonal nut, opening counter-clockwise.  Hydrants shall be painted in 
accordance with NFPA standards.  
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IV. Construction Standards and Specifications 

A. General 

1. Except as specifically modified below, water line construction shall 
meet the requirements of AWWA standard C600, latest edition. 

2. All existing valves are to be operated by Town personnel only. 

3. All taps on existing water mains shall be performed by Town 
personnel, unless otherwise and specifically approved by the Director of 
Engineering and the Water System Operator. 

4. All materials shall be loaded and unloaded by lifting with hoists or 
skidding so as to avoid shock or damage.  Under no circumstances shall 
any materials be dropped.  Pipe shall be handled such that any coating or 
lining is not damaged. 

5. Construction of all water mains and appurtenances shall be in strict 
accordance with the approved plans and specifications.   

6. All materials shall be new and unused, unless otherwise approved 
by the Director of Engineering. 

7. The Contractor shall notify the Town Inspector a minimum of 48 
hours prior to each construction activity.  If rock, differing site conditions, 
or unsuitable site conditions are discovered during excavation, the Town 
Inspector shall be contacted immediately for further inspection. 

B. Excavation and Bedding 

1. Trenches shall be excavated such that pipe can be laid to the 
alignment and depth required and shall not be excavated more than 150 
feet in advance of completed pipe laying operations.  Trenches shall be 
excavated to a sufficient width for placement of pipe and fittings without 
conflicting with unexcavated material, sheeting, shoring, or bracing.   

2. The Contractor shall do all sheeting, shoring, and bracing 
necessary to perform work, protect existing infrastructure, and protect 
excavations as required for safety in accordance with local, state, and 
federal safety regulations.   

3. Where consistent with safety and space considerations, excavated 
material is to be placed on the uphill side of trenches. Trenches are not to 
be left open overnight unless adequate safety precautions are taken.   
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4. Trenches shall be excavated to provide a uniform and continuous 
bearing support for pipe on solid and undisturbed ground at every point 
between bell holes.  Any section of trenches excavated below the final 
grade of the pipe shall be backfilled with approved select material and 
thoroughly compacted. 

5. Where excavation is made in fractured rock, boulders, or other 
rocky material, sub grade shall be obtained by backfilling a minimum of six 
inches of thoroughly compacted select material.  Ledge rock, boulders, 
large stones, and any projection of stone or rock shall be removed to 
provide a clearance of at least six inches below and at least twelve inches 
on each side of the pipe and appurtenances being installed. 

6. Where unsuitable soil conditions are encountered, unsuitable 
material shall be removed and replaced with thoroughly compacted select 
material. 

7. Bell holes shall be provided at each joint to permit proper jointing. 

8. No pipe or fittings shall be submerged or installed in water. 

9. Pipe and fittings shall not be installed where trench conditions are 
not suitable in the opinion of the Director of Engineering. 

10. Bedding shall be continuous, uniform, and placed in accordance 
with the pipe manufacturer’s recommendations. 

C. Installation of Pipe and Fittings 

1. Proper implements, tools, and equipment shall be used in 
accordance with the material manufacturer’s recommendations during the 
installation of all pipe and appurtenances.   

2. All materials shall be handled with care and placed into the trench 
by suitable devices and equipment in accordance with the material 
manufacturers recommendations for handling such that materials are not 
damaged.  Materials shall not be dropped or dumped during handling.   

3. All materials shall be inspected for damage and defects prior to and 
during installation. 

4. All lumps, blisters, and excess coatings shall be removed from both 
ends of ductile iron pipe.  The outside of the spigot end and the inside of 
the bell end shall be wiped clean and dry prior to installation. 
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5. Special care shall be taken to prevent foreign material or water 
from entering the pipe during installation.  No materials, clothing, tools, or 
other objects shall be stored in the pipe prior to installation. 

6. As each length of pipe is installed, the end of the pipe shall be 
centered with the pipe that has already been installed, the joint shall be 
assembled, and then the pipe shall be brought to the correct alignment 
and grade.  The alignment and grade of the pipe shall not be adjusted by 
direct contact with mechanized equipment. 

7. All waterlines shall be properly supported. 

8. Where it is practical, waterlines shall be installed with the bell end 
of the pipe facing the direction of installation. 

9. No waterline shall terminate with a capped or plugged valve.  A 
minimum of one length of pipe shall be installed, properly restrained, and 
capped or plugged. 

10. When construction is not in progress, a watertight plug shall be 
placed in the open end of the pipe. 

11. Joint deflection shall not exceed the pipe manufacturer’s 
recommended maximum deflection. 

12. Cutting of pipe shall be done in accordance with the pipe 
manufacturer’s recommendations and in a neat and workmanlike manner, 
preventing damage to the pipe and pipe lining.  Cut ends and rough edges 
shall be ground smooth and for push on joint connections shall be beveled 
by methods recommended by the manufacturer. 

D. Fire Hydrants 

1. A 2 foot cubed drainage pit shall be excavated beneath each fire 
hydrant location.  The drainage pit shall be filled with coarse gravel and 
shall be brought to an elevation 6 inches above the drain port.  Under no 
circumstances shall a hydrant drain to a sanitary sewer or storm sewer.  
Where field conditions do not allow for the installation of a drainage pit or 
where the groundwater level prevents proper drainage, a different method 
shall be utilized at the discretion of the Director of Engineering. 

2. Fire hydrants shall have a minimum vertical separation of 18 inches 
between the bottom of the 4 ½ inch nozzle and finished grade in the area 
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adjacent to the hydrant.  A minimum horizontal clearance of four feet shall 
be maintained in all directions. 

E. Service Lines 

1. Service line installation shall be in accordance with AWWA 
Standard C600. 

2. Service line taps shall be installed at the 10 o’clock or 2 o’clock 
position on the circumference of the pipe. 

3. A direct tap shall be made under system pressure and a 
corporation stop shall be installed at the connection to the water main for 
all service line connections.  Tapping sleeves or saddles may be allowed 
at the discretion of the Director of Engineering. 

4. Compression type fittings shall be used for all water service line 
fittings.  Other fitting types may be required or allowed at the discretion of 
the Director of Engineering. 

5. Water service lines shall be terminated with a curb stop thirty 
inches, measured horizontally, from the proposed water meter location. 

F. Backfill 

1. No waterline shall be covered before inspection by the Town is 
complete, except where specifically allowed by the Town Inspector. 

2. Backfill from the lowest excavation point, around the pipe, and up to 
a level one foot above the top of the pipe shall consist of thoroughly 
compacted select material. 

3. Backfill from one foot above the top of the pipe to sub-grade shall 
consist of thoroughly compacted suitable material as specified on the 
plans and shall not contain stones larger than six inches in their greatest 
dimension.  Where the backfill material is not specified on the plans, and 
at the discretion of the Director of Engineering, the excavated material 
may be used where it consists of loam, clay, sand, gravel, or other 
suitable material. 

G. Site Restoration 

1. All lands disturbed during waterline construction shall be restored to 
a condition that is equivalent to or better than their condition prior to 
construction as determined by the Director of Engineering. 
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2. From the sub-grade elevation to the final surface elevation, one of 
the following surface coverings shall be used, unless otherwise approved 
by the Director of Engineering: 

a) Vegetation shall be established by sod or permanent 
seeding as described in the VESCH. 

b) Gravel:  No less than 6 inches of thoroughly compacted 
VDOT 21-A stone shall be applied. 

c) Pavement:  Asphalt or concrete shall be repaired in 
accordance with applicable VDOT or Town standards. 

H. Testing 

1. Pressure and leakage testing shall be conducted simultaneously in 
accordance with AWWA Standard C600 and shall be observed by the 
Town Inspector. 

2. Each test shall have a minimum duration of two hours.   

3. Each length of pipe installed shall be subjected to a hydrostatic 
pressure of not less than 150 psi or 150% of the operating pressure, 
whichever is greater, as measured at the lowest elevation.   

4. Each valved section of water line shall be tested.  Each valve shall 
be subjected to testing on at least one side. 

5. No leakage is allowed. 

I. Disinfection and Flushing 

1. After testing, but prior to final inspection, all new water mains and 
lateral lines shall be flushed and disinfected in accordance with AWWA 
standard C651.   

2. The disinfecting solution shall remain in the pipe for no less than 24 
hours, after which time a chorine residual of 10 ppm is required in all parts 
of the line. 

3. Following chlorination all piping shall be thoroughly flushed.  
Flushing shall achieve a flow velocity not less than 2.5 feet per second.  
All hydrants and valves shall be exercised during flushing. 

4. Dechlorination shall be performed when super-chlorinated water is 
flushed from water mains. 
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5. Following flushing, the water in the new water main shall be tested 
for quality.  At least two consecutive satisfactory bacteriological samples 
shall be taken for every 1,200 feet of pipe in accordance with the Virginia 
Waterworks Regulations, latest edition.  The Contractor is responsible for 
all costs associated with disinfection, flushing, and testing of installed 
facilities. 

  



Minimum Standards and Specifications for Waterline Design and Construction 
Town of Christiansburg, VA 

Rev. 8/11/14  Page 29 

V. Waterworks Personnel and Qualifications 

A. Owner 

Town of Christiansburg, a Virginia Municipal Corporation 

Town Manager: Barry D. Helms, PE 

Assistant Town Manager: Randy Wingfield 

B. Engineering and Inspections 

Director of Engineering: Wayne O. Nelson, PE 

Utility Program Manager: Jessie C. Nester, PE 

Town Inspector: Paul L. Vest 

Building Official: Jerry Heinline, CBO 

C. Operations 

Director of Public Works:  

Ricky Bourne, Class V Waterworks Operator 

Superintendant of Field Operations:  

James Lancianese, Class V Waterworks Operator 

Assistant Superintendant of Field Operations:    

Thomas Sullivan, Class V Waterworks Operator 

Foreman:  

Leon Martin, Class V Waterworks Operator 

D. Fire Department 

Fire Marshal: Billy Hanks 
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VI. Standard Notes 

A. Design Drawing Notes 

1. The following notes shall be placed on every plan set that contains 
proposed waterline infrastructure: 

a) General Infrastructure Notes 

(1) All infrastructures shall be constructed, inspected, and 
tested in accordance with the regulations, standards, and 
specifications set forth by the Commonwealth of Virginia and 
the Town of Christiansburg (Town). 

(2) All infrastructures to be accepted, owned, operated, 
and/or maintained by the Town shall be constructed within 
rights-of-way or easements dedicated to the Town. 

(3) Utility lateral service lines shall cross the property line 
at least 5 feet from any property corner, measured 
horizontally. 

(4) A minimum horizontal separation of 10 feet shall be 
maintained between sanitary sewer lines and waterlines in 
accordance with note # 1, unless otherwise approved in 
writing by the Town. 

(5) A minimum vertical separation of 18 inches shall be 
maintained between water and sanitary sewer lines, with 
sanitary sewer lines at a lower elevation than waterlines, in 
accordance with note # 1, unless otherwise approved by the 
Director of Engineering. 

(6) A minimum horizontal separation of 10 feet shall be 
maintained between underground electrical lines and 
waterlines, unless otherwise approved in writing by the Town 
and electrical utility company. 

(7) The minimum depth of cover on all utilities shall be 3 
feet. 
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(8) It is the responsibility of the Developer to coordinate 
the location of all utilities prior to acceptance by the Town.  
No other utility shall be located within 5 feet, measured 
horizontally, of any utility to be maintained by the Town, 
except where crossing of utilities is required. 

(9) The Director of Engineering shall be notified 48 hours 
prior to the start of construction. 

(10) All below grade infrastructure to be maintained by the 
Town shall be inspected by the Town Inspector prior to 
covering, except where specifically allowed by the Town 
Inspector. 

(11) The Town Inspector shall witness all testing and shall 
be provided with all test results. 

(12) Existing utilities shall only be operated by Town 
personnel. 

(13) The Contractor shall be responsible for the installation 
of all utility service lines beyond the property line for Town 
accepted, owned, operated, and/or maintained utilities. 

b) Potable Water Notes 

(1) All waterlines shall be constructed, inspected, and 
tested in accordance with AWWA Standard C600, latest 
revision, and the regulations, standards, and specifications 
set forth by the Commonwealth of Virginia and the Town of 
Christiansburg (Town). 

(2) Installation of taps on existing water mains, water 
meters, and water meter boxes shall be performed by Town 
personnel at the Owner’s expense.  The location and 
installation of each item shall be coordinated by the 
Developer and the Contractor.   

(3) Water meter and box locations shall be at the 
property line or easement line unless otherwise approved by 
the Director of Engineering. 
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(4) All water mains shall be pressure class 350 or greater 
ductile iron pipe.  Service lines shall be seamless, type ‘K’ 
copper, from the water main to the water meter. 

(5) Waterline joints may be deflected to maintain proper 
alignment.  Deflection shall be in accordance with the pipe 
manufacturer’s recommendations.  A bend and thrust block, 
or other approved mechanical restraining device, shall be 
required where deflection is not suitable as determined by 
the Director of Engineering. 

(6) Flushing and disinfection shall be performed by the 
Contractor in accordance with note # 1.  

(7) Final grade shall be obtained prior to the request for 
the installation of water meters.  Any changes to the water 
meter or box after initial installation shall be performed by 
Town personnel at the Owner’s expense. 
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VII. Test Form  
  



Test Number Sheet of

D.       
Diameter  

(In.)

Test 
Pressure 

(PSI)

Maximum 
Leakage 
(Gallons)

Pass or 
Fail

Inspector:

Signature:

If Test fails, complete:

Plan Sheet of :Station +

Describe corrective action

For test results after repair, refer to test# , Inspector

Calculated by: 

Checked by: 

Pipe Under Test Test Specifications Field Test Data

Owner: 

Contractor:

Plan Sheet Reference: 

Job: 

Type

JN: 

From 
Station

Water Main leakage Test

Criterion

Stop Test

Date: 

Date: 

Total 
Leakage 
This Test

Paul Vest

multiply by 2 for 2 hour test

L.  Length  
(Ft.)

Length of 
Test (hrs) Start TestTo Station

L   
S    
D     
P

allowable leakage, in gallons per hour          

length of pipe tested, in feet                           

nominal diameter of the pipe, in inches         

average pressure during the test in PSI

None

Field location:

Leak (was) (was not) located. Describe Leakage found

Identify Section(s) that failed
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VIII. Standard Details  
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