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                                March 10, 2020
                                                         Rapidan Service Authority
                                                         P. O. Box 148

                                                         Ruckersville, Virginia  22968

                                                        Telephone: 434-985-7811
RSA CONSTRUCTION SPECIFICATIONS

For Water and Sewer Lines                3/10/2020
PART ONE – GENERAL  CONDITIONS

1.00 OPERATING POLICY

A. The developer of any new subdivision intended for residential or commercial use or any 

combination, thereof, or the developer of any industrial site, shall construct all sanitary sewers and water distribution lines within his subdivision or development at his own expense. Immediately upon completion and acceptance of such construction works, the sanitary sewer and water facilities with necessary easement shall become the property of Rapidan Service Authority (hereinafter RSA or the Authority).

B.
Where a public water main or sanitary sewer is not available up to a new subdivision or nonresidential development, the developer shall construct at his expense necessary off‑site water mains and appurtenances and construct and connect his sanitary sewers to a public or private sanitary sewage pumping stations which shall discharge into a public sanitary sewer system. Also, the water main shall be looped into an existing water distribution system within 1,000 feet of the proposed development. Easements acceptable to RSA shall be provided.  Immediately upon completion and acceptance of such construction works, the sewer works system and the water works system shall become the property of the Authority.

C. Where construction of an off‑site trunk or lateral sewer or water line is deemed to be either necessary, feasible, or advisable to connect the applicable systems of the subdivision or development to the suitable facilities of the Authority, the financial responsibility, location, and details of such construction shall be determined in the following manner: The developer shall bear all costs associated with installation of said water/sewer line to properly service his said development as proposed.  RSA shall be solely responsible to determine appropriate sizing of line.  Necessary easements as determined by RSA shall be donated by the developer.

D.
RSA shall review and approve, or revise if necessary, to conform with standards acceptable to RSA, as hereinafter specified, prepared plans for all projects for developing, extending, and/or constructing water mains and sanitary sewer lines, and all pertinent connections, structures, and accessories proposed thereto within the Authority, or those lying outside the Authority which will connect to the facilities of the Authority, prior to any construction of such projects.

E.
Materials, workmanship, and procedures used in work shall be in accordance with the standards and specifications established or approved by the General Manager and/or Board.  Any developer and/or contractor doing any work affecting RSA in any manner shall be responsible for notifying adjacent property owners and any affected RSA customers, and further to cooperate with said property owners or RSA customers for any disruption or inconvenience as a result of said work.

F.
During progress of the work, RSA or its authorized agent shall have access to the locations of construction for the purpose of establishing to their satisfaction that the projects are being constructed to the Authority's requirements and in accordance with approved plans and specifications.

G. After completion of the facilities, and on written request of the developer or owner responsible for the construction, the General Manager shall make a final comprehensive inspection of the completed projects and shall be satisfied as to conformance to plans and specifications before accepting the facilities to become part of the public utilities system of the Authority.

H.
Any developer or owner who proposes to submit application to the General Manger for review and approval of plans and specifications for construction of facilities classified hereinafter in K or L shall be required to procure from the General Manager, and shall acknowledge in writing, the receipt of same prior to submitting his application, one (1) set of this publication. Additional sets of this document may be supplied by the General Manager to any recipient after the one free set at a cost set from time to time by the General Manager.

I.
RSA’s construction specifications are revised from time to time. It is the responsibility of the applicant to contact RSA for the latest revisions. Up until the time of plan(s) approval, RSA will require compliance with its latest revision of these standards.

J.
Applications for availability for water or sewer service for existing or proposed new individual or multiple dwelling or commercial establishment to which the Authority service facility is immediately adjacent and available, shall be made in duplicate on a form prescribed and furnished by the General Manager for the purpose of such application and each form shall be accompanied, if required, by measurements, maps, drawings and such other data that will clearly establish and indicate the physical location within or with respect to location of the premises for which the application is submitted and location on the premises of the service or services applied for.

K.
1) Where construction of water and/or sanitary sewer facilities is proposed by a developer or owner of any new residential subdivision or commercial area or any combinations thereof, and/or any facilities which are considered off‑site and which will require the design and construction by the developer or owner of a new trunk, lateral or principal lines and any necessary appurtenances thereto in order to reach and connect onto applicable existing facilities of the Authority and which such new construction in its entirety shall ultimately be accepted into the jurisdiction of the Authority as part of the public utilities system of the Authority, application for review of the design and plans for all such proposed construction shall be made in writing to the General Manager.


2) Such application stipulated in 1) above shall be accompanied by: A) Four prints of the recorded plat of the subdivision or applicable section thereof which shall bear the approval of the governing body. B) Two sets of detailed plans showing accurate plan and profile design drawing, the proposed lines and the location, design and indication of all their appurtenances and accessories.  It is preferable that such plans show on the same sheet, the plan and profile design of the contiguous sections of new street or easement and proposed water and/or sewer facilities.  The design and detail plans stipulated immediately above and all subsequent revisions thereof, shall be prepared and properly signed by a Civil Engineer registered in the Commonwealth of Virginia.  C) If any facilities other than pipe lines and their appurtenances are proposed by the applicant or required by the General Manager for the complete and satisfactory operation of the proposed utilities, such as water storage or pumping equipment, sewage treatment plants, sewage pumping stations, or other like equipment, the application shall be accompanied by two sets of detailed plans and specifications on design, equipment, materials and construction of such facilities.

L.
1) Application for proposed water and sewer facilities to serve any type of industrial establishment within the franchise territory shall be made in writing to the General Manager. Complete information regarding plant location, type of industry, approximate volume of utility requirements, types of industrial wastes to be discharged, proposed facilities for pretreatment of industrial wastes, number of employees, and other data pertinent to the industry, shall be accompanied by the application.


2) The applicant for water and sanitary sewer services to serve industrial establishments shall conform to the requirements for application for same as is outlined in 1J or 1K, as may be governed by the location of the proposed industrial site.

M.

On receiving application as prescribed herein before in K, the General Manager will approve with or without revision, or disapprove the application and return one of the submitted forms to the applicant so marked to indicate the action taken by the General Manager.  Construction of any such approved service facilities shall conform strictly with the returned application form and notations indicated thereon by the General Manager.

N.
On receiving application as prescribed herein before in K, the General Manager will review all data, design, plans and/or specifications and indicate thereon any revision, additions, changes or deletions, as is considered necessary in order that the proposed construction shall conform to the standards and the best interest of the Authority.  One (1) marked set of the submitted plans and/or specifications to the General Manager shall be returned to the applicant.


After receiving the returned set of plans and/or specifications, the applicant shall prepare revised plans and/or specifications to conform with such revisions indicated by the General Manager and submit two (2) sets of the revised plans and/or specifications to the General Manager.


On receipt of the revised plans and/or specifications, the General Manager shall check them for conformity with the initially marked revisions.  If satisfactory, one of the revised sets of plans and/or specifications shall be returned to the applicant with written approval for construction.


Construction of any public utility facility under the jurisdiction of the Authority, and all its appurtenances and accessories, shall be in strict conformance with the final approved set of plans and/or specifications stipulated in the paragraph immediately above.


Applicant shall comply with Virginia Waterworks Regulations, May 7, 1974, Section 12, and Virginia Sewerage Regulations, February 1977, Sections 21 & 22 as may be revised from time to time.

O.
In the event that an applicant desires to deviate from the plans and/or specifications which have been approved by the General Manager for construction, or make changes or revisions therein, the applicant shall make such request to the General Manager in writing and state the reasons for his request.


Revised plans, specifications and other substantiating data, shall accompany the request in such manner, form and quantity as was required for the original application.

The procedure for all parties concerned for processing any such request for deviation from, or changes and revisions in initially approved plans and/or specifications for construction shall be the same as stipulated for the original application for the project.

P.
The water and sewer line construction shall strictly follow RSA's Construction Standards.  Also, the construction must be in compliance with the most recent editions of both the Virginia Waterworks Regulations and the Virginia Sewerage Regulations.

Q.
All construction plans and specifications must be approved by RSA before construction.  The owner must notify RSA at least three (3) days in advance of the commencement of the construction.

Construction of any public utility facility under the jurisdiction of RSA, and all its appurtenances and accessories, shall be in strict conformance with the final approved set of plans and specifications.

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

The procedure for all parties concerned for processing any such request for deviation shall be the same as stipulated for the original application for the project.

R.
The General Manager or his duly authorized agent shall inspect all aspects of the construction project from beginning to end.  All materials to be used in construction must be inspected and approved before installation. During construction all work including the ditch line, all transmission mains, all service lines, and all main and service appurtenances must be inspected and approved by the RSA inspector before being covered.  Also, any taps, disturbances, or use of any existing RSA facilities, must be approved and the inspector must be present when such activities occur.  Any disregard of the above procedures or any unapproved action is strictly forbidden and punishable by the suspension of the project or legal action against the contractor and/or the owner or RSA’s refusal to accept the construction into the Authority’s system.

The RSA inspector has the right not to accept any work or materials which are unsatisfactory to RSA and deviates from its approved standards, plans, and specifications.  If the developer disagrees with the inspector he must file a written request explaining his reasons to the General Manager for resolution.

S.
Within seven (7) days after the construction has been inspected and approved by the RSA inspector, the contractor shall perform the disinfection test and the pressure test on the mains, services, and all appurtenances as required.  The disinfection test, as specified in the AWWA Manual C601, involves adding an approved chlorine additive to the main while the line is filled with water.  The chlorinated lines shall sit for a twenty‑four (24) hour period after which time a chlorine residual of at least 25 mg/1 must be obtained by the RSA inspector before the line will pass the disinfection test.  The pressure test follows the approved method as described in the AWWA Manual C600, Section 13, for water lines, and the Virginia Sewer Regulations, Section 21, for sewer lines.  Also, for water lines, two bacteriological samples must be taken after the passed disinfection test ‑‑ one directly after the test and one twenty‑four (24) hours later.  These samples shall be analyzed by the State Health Department before the water lines are passed.

T.
The fee for review, inspection, and water use of water & sewer construction projects shall be assessed and billed to the owner as follows:

   
1) Review of plans and specifications at a rate of $0.50 per foot of main which is payable after plans are approved.

2) Inspection fees at a rate of $ 1.50 per linear foot of water main, water service line, sewer mains, and sewer service laterals installations. Prior approval must be granted from RSA before any work is done on weekends or after 5 p.m. on weekdays. Such additional work will be subject to an additional fee of $50 per hour. An additional fee of $25 per hour (minimum of $50) will be charged for inspection of repair to deficient work during the warranty period, such as water main and service taps or tie-ins, sewer taps or tie-ins, main pump station installation, and road crossings, and other special installation work.

  
3) Water used in the testing process will be billed at a rate of $7.00 per 1,000 gallons or residential rate if higher.

4) Inspection fees at a flat rate of $150 for grinder pump installation including the station and all electrical work, but excluding any force main or lateral work (for laterals, see section B). Prior approval must be granted from RSA before any work is done on weekends or after 5 p.m. on weekdays. Such additional work will be subject to an additional fee of $50 per hour. An additional flat fee of $50 per incident will be charged for any modifications to the grinder station, electrical system, alarm panel, or service lateral.

  

5) In cases where the Authority shall contract for any of these above, the owner shall be billed actual cost plus 12% if more than these set fees.

6) A minimum $50 fee for miscellaneous inspection not covered by another inspection fee policy.

U.
AS‑BUILT PLANS
After completion of construction of the public utility facilities from approved plans on any project herein before classified in K or L, the developer or owner responsible for the construction shall prepare as‑built plans, based on accurate field obtained information, to show actual conditions of the finished construction.

The as‑built plans shall include revisions and permanently indicated changes on the original tracings or master sheets from which were made the plans and/or specifications approved by the General Manager for construction.  Two sets of prints of the as‑built plans shall be submitted to the General Manager for his review and any additional notations, one set of which shall be returned to the owner with written approval by the General Manager.  The owner shall then provide the General Manager with one set of mylar transparencies of the as‑built plans and all pertinent drawings submitted or requested, together with two sets of prints of the revised as‑built drawings.

As‑built plans shall show, but may not be limited to, the following:

V.
WATER LINE CONSTRUCTION

1) Scale accurate location of the line and all installed fittings such as elbows, tees, crosses and reducers, and all cradle encasement, or special construction.

2) Exact measurement to show positive location of all house services, valve boxes, blind or blank‑flanged fittings and plugged terminals of lines.

3) The measurements taken for these positive locations shall be taken from at least two reasonable adjacent and available, fixed and permanent objects such as fire hydrants, centers of sanitary or storm sewer manhole casting covers, corner or lines extended of buildings, power poles, etc.

4) In lieu of recording the positive locations indicated above, on the plans, the General Manager may accept such locations shown by neat, legible and separate no‑scale sketches with all measurements thereon, when all such sketches or diagrams are recorded in a progressive sequence and clearly identified in a hard cover, permanently bound field type notebook.

W.
SEWER LINE CONSTRUCTION

1) Scale accurate location of manhole invert and top casting elevations and numerical notation of the exact elevations of same as determined by field survey after construction.  Elevations shall be in datum of the Authority.

2) Scale accurate indication of lengths and grades of lines between manholes and numerical notation of the exact lengths and grades, as determined after construction.

3) Scale accurate location of concrete cradle, encasement or special construction.

4) Location of house services by measurement from the manhole immediately downgrade.

X.
At the completion of construction of any project of public utility facilities or any project herein before classified in K or L, the developer or owner responsible for the construction shall notify the General Manager, in writing, that the work has been completed. Together with the notification of completion, there shall be submitted to the General Manager all as‑built plans, specifications and such other data and addenda relative thereto which is required herein before in P.

On receipt of the notification and as‑built requirements, the General Manager shall make a final comprehensive inspection of the constructed facilities, examining in detail for conformance of the work with approved plans and specification, alignment of sewer lines, infiltration leakage, workmanship, operation of equipment, and other factors to the satisfaction of the General Manager and best interest of the Authority.

It shall be required that a responsible representative of the developer or owner accompany the General Manager on the final inspection.  The developer or owner shall furnish whatever labor is necessary for conducting the final inspection.

Deficiencies which are found to exist during the inspection shall be pointed out to the developer or owner's representative. Subsequent to the inspection, the developer or owner shall be furnished, in writing, a summary of the deficiencies found and required corrections.

Y.
The General Manager shall accept new constructed water and sanitary sewer 

service facilities, classified herein before in K or L on satisfaction of the following:

1) That all requirements of the foregoing Section P have been 

fulfilled in the opinion of the General Manager.



2) That all matters relative to specific contracts between the 

developer or owner and the Authority are in order.

         

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

4) That a Civil Engineer registered in the Commonwealth of Virginia 

certifies that the work 
has been completed in accordance with the approved plans and specifications.     


5) That the owner shall provide the Authority with a Deed of 

Conveyance satisfactory to the General Manager and provide a set of as‑built plans that are recordable by the respective Clerk of the Court, and bear the cost of same.



6) That the owner or engineers of the project shall provide an affidavit of the cost of the facilities being conveyed.

         

7)  That the owner has satisfied all conditions of any relative permits 



by the Virginia Department of Highways and provides a letter from the Department acknowledging the same.


          
8) That the owner provides a satisfactory letter of warranty. 

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

10) Formal Board approval for those facilities serving fifteen (15) or more equivalent residential units.

             
11) No service shall be approved or connected until



all the above items have been completed.

Z.
Acceptance of the new constructed facilities, when approved by the General Manager, shall be made in writing to the developer or owner responsible for the construction.  The issuance of the written form of acceptance of any such facilities shall constitute an irrevocable agreement between the developer or Owner responsible for construction and the General Manager that the Board, acting for the Authority and any of its officers, agents, servants or employees shall be saved harmless by the developer or owner from liability and responsibility of any nature and kind for costs of, or payments on, labor, equipment, or material used in construction of the accepted facilities or on account of any patented or unpatented invention, process, article or appliance manufacture for or used in construction of, or for the intended operation of the accepted facilities.

1.01 DESCRIPTION

A. Work Included: Furnish all labor, materials, tools, and equipment necessary to install a fully operational water and/or sewer main system including all service lines and laterals and all other necessary appurtenances as shown on the plans, sketches, and specified herein.

B. Operational Procedures: The DEVELOPER/CONTRACTOR, before the installation of any lines, shall first meet the following criteria in coordination with the Rapidan Service Authority (RSA).

1. The DEVELOPER shall contact RSA in writing and identify the location of the property, the landowner, and what water and/or sewer services are needed.

2. The DEVELOPER shall sign the RSA availability application and pay the appropriate availability fees before service is rendered.

3. The type of water and sewer service shall be identified by RSA.

4. The location of the water and sewer service and connection points shall be set by RSA.

5. The DEVELOPER shall give RSA a copy of all written and signed easement agreements.  The original deed of easement shall be signed by the property owner in the presence of a notary public and recorded in the County Clerk’s Office by the DEVELOPER.
6. The DEVELOPER shall identify the name of the contractor and he shall not begin construction until approved by RSA, which shall be indicated by a Notice To Proceed letter from RSA.  Any construction done without RSA approval shall not be accepted by RSA.

7. Once the CONTRACTOR has been given the Notice To Proceed letter, then he shall contact RSA at least seventy-two (72) hours in advance of the commencement of work.

8. RSA must approve all materials in construction prior to the beginning of construction using the submittal process outlined in Paragraph 1.03.A.

9. RSA will handle all sewer taps.  CONTRACTORS wishing to conduct their own taps must have prior approval from RSA on an individual basis.

1.02 QUALITY ASSURANCE

A. Standards: Comply with all standards specified in this Section.  All water line work shall conform to the current Virginia Waterworks Regulations.  All sewer line work shall conform to the current Virginia SCAT Regulations.

B. Qualifications of manufacturers: Products used in this work shall be produced by manufacturers regularly engaged in the manufacture of water and sewer materials and with a history of quality production and service acceptable to RSA.

C. Qualifications of installers: Contractors must demonstrate and use experienced workers to ensure proper installation of the products specified herein.  In the acceptance or rejection of all installed work, no allowance shall be made for the lack of experience of the workers. The Contractor must be approved by RSA.

D. Sewer main contractor: All gravity sewer main contractors shall demonstrate the following standards:

1. Must have experience using a laser to set the grades and slope when laying sewer mains.

2. Must submit at least 2 references from owners of past sewer main projects certifying that the work was completed successfully using a laser.

1.03 SUBMITTALS

A. Shop Drawings: A minimum of three copies of the following shop drawing information shall be submitted to RSA for review and approval prior to purchase:

1. Complete materials list of all items proposed to be furnished and installed under this Section.

2. Complete shop drawings of all items to be fabricated.

3. Manufacturer’s specifications and other data required to demonstrate compliance with specified requirements.

4. Manufacturer’s recommended methods of installation.

5. List of stocking distributors of repair parts.

B. Operation and maintenance manuals: The CONTRACTOR shall furnish two complete operation and maintenance manuals for all applicable equipment such as fire hydrants, air release valves, control valves, pumps, etc.

C. Concrete Testing: The CONTRACTOR shall furnish two copies of the concrete test results of all concrete poured during construction.  The concrete tests shall be conducted by a certified laboratory for a minimum of 7 days cure time.  All precast units installed under this specification also require a written concrete strength test from the manufacturer and approved by an ACI registered laboratory.

1.04 PRODUCT HANDLING

A. Protection: Use all means necessary to protect all materials before, during, and after installation and to protect installed work and materials of other trades.  Avoid moisture on sensitive equipment and UV sunlight on plastic products.

B. Replacement: In the event of any damage to a product, immediately replace the item with the approval of RSA and at no cost to RSA.  Repairs are unacceptable.

1.05 WARRANTY

           All equipment and materials supplied under this Section shall be warranted to be 

           free from defects in materials and workmanship for a minimum of one year 

           following installation and acceptance by RSA.  More extensive warranties may 

           be required by RSA based on individual cases.

PART TWO  - PRODUCTS                                                              DATE:  4/14/15
2.01 WATER  LINE  CONSTRUCTION  MATERIALS

A. Water Main Materials:

1. Pipe: All water main pipe shall be PVC, DR-18, pipe or ductile iron, Class 52, pipe or PVC, DR-14, pipe in certain areas.  PVC must meet AWWA C900 standards and DI must meet AWWA C151 standards.  Approved types are J-M Company, ETI, and North American PVC pipe                and Griffin, American Cast Iron Pipe, and Atlantic States DI pipe.

2. Fittings: All water main fittings shall be ductile iron with mechanical joints.  No push-on or slip joints are permitted.  All fittings must meet AWWA C153 standards, rated for 350 psi service, and be manufactured in the USA.  Approved types are Griffin, Tyler, and Union.

3. Restraint Systems: All mechanical joint fittings shall be restrained in place with an approved system.  The recommended system includes a restraining gland which grips the pipe and holds the fitting to the pipe.  All restraint systems shall be manufactured in the USA.  An alternative is a formed concrete thrust block which must be pre-approved by RSA before installation.  Approved types are EBAA megalugs and Romac grip rings.

4. Valves: All valves shall be resilient-wedge valves with the valve wedge fully encapsulated with an elastomeric coating and meet AWWA C509 standards.  Approved types are Kennedy Model KS-FW and AFC Model 2500.

5. Valveboxes: All valveboxes shall be a two-piece screw-type adjustable cast iron box with a cast iron lid marked “Water”.  Approved types are Tyler, Capitol Foundry, or Bingham & Taylor.

6. Tapping Sleeves: All sleeves shall be stainless steel bands or cast iron two-piece bands which fit the host pipe.  Approved types are Ford Model  FAST, Romac Model SST, and Mueller Model H-615.

7. Fire Hydrants: Hydrants shall have 6 inch barrels with a mechanical joint shoe, 5-1/4 inch valve opening, one 4- ½” pumper nozzle, and two 2-1/2” hose nozzles with National Standard threads, traffic model painted with new red paint.  Also, all caps and the operating nut shall be 1-1/2” pentagon shaped and shall open counterclockwise.  The barrel depth shall match the pipeline depth and the ground elevations to minimize extensions. Hydrants must meet AWWA C502 standards for dry barrels. Approved models are American Flow Control #B-84-B and Kennedy Model K81D.
8. Air Release Valves: Valves shall be a combination air release and air vacuum valves. 1” valves shall have 1 inch inlets and outlets and shall vent small and large volumes of air in the pipeline.  2” valves shall have 2 inch inlets and outlets.  Valves must meet AWWA C512 standards.  Approved models are APCO Model #143C and ClaVal Model #361 for 1” size and APCO Model #145C and ClaVal Model # 362 for 2” size.

9. Blowoff Assemblies: Blowoffs shall be 4” ductile iron flanged piping with a 4” gate valve and a ¾” weephole in the bottom of the tee.  2” blowoff assemblies may be approved for smaller mains.  See Appendix Sketch A-5.

B. Water Service Line Materials: ( for ¾” and 1” services only)

1. Pipe: Pipe shall be PEX pipe rated at  200 psi. Use compression fittings only to connect joints.

2. Service Saddle: Saddle shall be a double stainless steel strap with nylon-coated ductile iron body and a CC threaded outlet.  Approved models are Smith-Blair Model 317 and Romac Model 202N. 

3. Corporation Stop: Stop shall be a ballvalve with cc threads inlet and compression fitting on the outlet made of all brass.  Approved models are Ford Type FB1000 and A.Y. McDonald Model 4701B-22.

4. U-branches: U-branch brass fitting shall have a 1” compression fitting inlet with two ¾” male iron pipe thread outlets spaced 7-1/2” apart.  Approved models are Ford Type U48-43 and A. Y. McDonald Model 3795-22.

5. Three-part Unions: Unions shall be brass with a compression fitting on either end.  Approved models are Ford Type C44-33 and A. Y. McDonald Model 4758-22.

6. Coppersetter: ¾” coppersetters shall have 3/4” ballvalve inlet and a cartridge backflow preventer outlet.  Approved models are Ford Model VBHH72-7W-11-33 and A. Y. McDonald Model 20-207-WDDD-33.
7. Meters: Only Neptune meters with remote touchread pads or radio read pads are accepted.

8. Meterboxes:  Meterboxes (for nontraffic areas) shall be polyethylene, 18” depth, 17”width, and 30” length with a solid plastic top.  Approved model is Carson-Brooks. Meterboxes (for traffic areas) shall be cast iron bodies and top at least 18” x 17” x 30”.
9. Casing: All service lines under roadways shall be encased in approved casing such as 2” PVC piping or 2” galvanized piping.

10. Adapters: Brass adapters shall be threaded on the outlet and compression on the inlet.  Approved models are Ford Type C84-33 and A. Y. McDonald Model 4753-22.

      C.  Water Service Line Materials: ( for 1-1/2” and 2” services only)

          (All materials shall match the 3/4” materials specified above except the following):

1. Taps:  Use service saddles with double stainless steel bands with nylon-coated ductile iron body and a IPS threaded outlet.  Then use a 2” x 2” brass nipple and a 2” brass ballvalve.

2. Linesetters: Linesetters shall have an inlet ballvalve, ASSE approved angle dual checkvalve outlet, and bottom bypass.  Approved model is Ford Model VBHH76-12B-11-66 and VBHH77-12B-11-77.

3. Meterboxes: Meterboxes for the large meters shall be traffic models such a precast concrete or steel large enough to accommodate the linesetter with 12” clearance around it and 36” minimum depth.

2.02 GRAVITY  SEWER  LINE  CONSTRUCTION  MATERIALS

A. Gravity Sewer Main Materials:

1. Pipe: All sewer main piping shall be PVC, DR-18, pipe or ductile iron, Class 52 pipe.  Approved manufacturers are J-M Co., ETI, and North American PVC pipe and Griffin, American Cast Iron Pipe, and Atlantic States DI pipe.

2. Fittings: All sewer main fittings shall be ductile iron MJ fittings or PVC, DR-18, C900 gasketed fittings.  All fittings must meet AWWA C153      and be manufactured in the USA.  Approved types are Griffin, Tyler, and Union for ductile iron and HARCO for PVC, C900.

B. Manhole Materials:

1. Manholes:  All manholes shall be precast concrete sections with monolithic bottoms and extended bases.  The inside diameter must be at least 48 inches, however, the top section may be tapered to 24 inches at the top.  The manholes shall have bitumastic coating inside and outside.  The manhole design must be preapproved by RSA prior to manufacturing.  Approved manufacturer is Americast. See Appendix B-3.

2. Frame and Cover: All frames and covers shall be gray cast iron, heavy weight, traffic models.  The cover shall be 24 inches in diameter with two pick holes on the perimeter and the word “SEWER” marked on top.  The frame shall be solidly connected to the precast manhole using four bolts and nonshrink grout.  Approved types are Bingham and Taylor, and Capitol.  See Appendix B-5.

3. Precast Sections: The precast sections are to be sealed using rubber 0-rings by Press-Seal Gasket Corporation.  The inside steps shall be rubber-coated reinforced steel steps cast-in-place with a 16 inch maximum spacing by American Step Company, Model ML-10.

4. Pipeline Connections: The sewer pipe to manhole connections shall be made with a solid infiltration-free material using a manhole adapter which is supported by a 2” racket on the inside and a stainless steel band on the outside.  All voids shall be filled with nonshrink grout inside and outside.  Approved type is Press-Seal Gasket Corporation.

5. Inverts: The manhole inverts shall be poured using low slump concrete and developed into a smooth channel.  The sides of the invert shall extend up to one half of the diameter of the outlet pipe.

C. Lateral Line Materials:

1. Pipe: The lateral piping shall be PVC, Schedule 40, pipe from the tap to the property line or PVC, DR-18, C900 pipe.  Approved type is Charlotte for Schedule 40 and JM Pipe for DR-18, C900.  See Appendix B-7.

2. Main Connection: The main connection shall be made of MJ ductile iron fitting for new construction and a ductile iron saddle with 2 stainless steel bands and a rubber gasket for taps on existing sewer mains.  Approved types are Ford CB saddle and Romac CB.  Or use a gasketed PVC, DR-18, C900, wye as manufactured by HARCO, C900.
3. Cleanouts: All cleanouts shall match the size of the lateral and be a wye tee with a cleanout screw-type plug on the end above ground level.  Approved types are Charlotte and Harco.

2.03   PRESSURE  SEWER  FORCE  MAIN  CONSTRUCTION  MATERIALS

A. Pipe: All piping shall match the specifications of the water main found in Section 2.01.A.

B. Fittings: All fittings shall match the specifications of the water main fittings found in Section 2.01.B.

C. Sewer Air Release Valves:

Approved types are APCO Models # 400 or # 401 and Cla-Val Models #36WW21BW or #36WW22BW.

PART  THREE  -  EXECUTION
3.01 INSPECTION

RSA must inspect all construction from beginning to end.  The DEVELOPER is responsible for all inspection fees associated with each project.  Inspection fees are set by RSA.

 The first step is notification to RSA that work will begin in the future.  A pre-construction conference is required before any water or sewer line construction begins.  Also, all materials to be used must be approved prior to installation.   During construction, RSA will inspect the work and recommend materials but not workmanship or any safety issues.  The CONTRACTOR is responsible for proper installation, safe working conditions, adequate foundation for all pipelines, and all Miss utility notifications.  The CONTRACTOR is responsible for correcting all material deficiencies and installation problems to the satisfaction of the RSA Inspector.

3.02 WATER  LINE  INSTALLATION  PROCEDURES

A. Regulations: All water line construction shall be in accordance with the current Virginia Waterworks Regulations and AWWA standards including C600, C605, and C651.

B. General Conditions: All construction of water distribution systems to be conveyed to Rapidan Service Authority for ownership and operation shall be designed and built in accordance with the following requirements and specifications and with the prior approval of RSA.

The main distribution lines are to be adequate diameter to serve all proposed demands made by the developed area and all connected areas and shall be at least six (6) inch diameter unless prior approved by RSA.  Main line gate valves shall be placed in the distribution system at all key intersections to isolate small sections of the line and valves are to be located less than 1,000 feet apart.

Fire hydrants shall be installed no more than 900 feet apart in rural settings and 500 feet in subdivisions and commercial zones.  Air release valve assemblies shall be located at all high points in the line and blowoff assemblies shall be located at the low points. Water mains shall be looped to offsite mains.

C. Excavation: Excavation shall be accomplished safely and within OSHA guidelines.  All unsuitable material shall be removed and not backfilled.  The ditchline shall be at least 12” wider on each side of the pipe and at least 6” below the pipe.  The ditch shall be free of rocks and debris prior to pipeline installation.  If wet soil or water is encountered, the trench shall be dewatered and suitable bedding installed.  The bedding material shall be 6” of # 21A stone in all cases and the bedding material extended around the pipe and over 12” above the pipeline.  See Appendix A-1.

D. Backfill: The pipe shall be installed with continuous support under the pipe and backfilled in 12” layers with adequate tamping.  The backfill shall consist of #21A stone for the first 12” above the pipe, then clean natural material except rocks or debris to the top of ground.  All mains shall be installed with 42 inches of cover over the top of the pipe and a continous #12 gage solid copper wire in the ditch along with a 2” wide plastic warning tape above the pipe.

E. Nearby Sewer Line Conflicts: The water line shall be laid at least 10 feet horizontally from any sewer line or manhole.  Also, a minimum of 18 inches vertical separation between the water line and the sewer line shall be achieved.

F. Other Utility Conflicts: Conflicts with all other utilities such as telephone, electric, tv cable, storm drains, etc. shall be avoided, but if necessary, maintain a minimum of 18 inches vertical separation and 3 feet horizontal separation between the water line and the other utilities (excluding sewer lines).

G. Service Lines: Water service lines shall be installed for all developable lots served within each development and shall terminate inside meterboxes placed at the edge of the right-of-way and the property line.  These lines shall be constructed in the same manner as the water mains except for road crossings which require casing equal to galvanized or rigid PVC pipe.  Specific service line details are included in the typical section in Appendix A-10.

H. Disinfection: All water mains and service lines shall be disinfected prior to being placed in operation.  Prior to disinfection, all water mains shall be flushed unless the tablet method of disinfection is used.  All valves and hydrants shall be operated during this operation.  Flushing velocities should not be less than 2.5 feet per second to scour the pipe completely.

Methods of chlorine disinfection include:

1. Continuous feed method: Potable water shall be introduced into the main at a constant flow rate.  Chlorine shall be added at a constant rate to this flow so that the chlorine concentration in the water in the pipe is at least 50 mg/L.  The chlorinated water shall remain in the main at least 24 hours, after which, the chlorine concentration in the water shall be at least 10 mg/L.  All valves and appurtenances shall be operated while the chlorinated water remains in the main.

2. Slug method: Potable water shall be introduced into the main at a constant flow rate.  This water shall receive a chlorine dosage which will result in a chlorine concentration of 100 mg/L in a slug of the water.  The water shall be added long enough to insure that all portions of the main are exposed to the 100 mg/L chlorine solution for at least three hours.  The chlorine residual shall be checked at regular intervals not to exceed 2,000 feet to insure that adequate residual is maintained.  As the chlorinated water passes valves and appurtenances, they shall be operated to insure disinfection of these appurtenances.

3. Tablet method: Tablets shall be placed in each section and in all appurtenances.  Enough tablets shall be used to insure that a chlorine concentration of 25 mg/L is provided in the water.  They shall be attached by an adhesive to the top of the pipe sections and crushed or rubbed in all appurtenances.  The adhesive shall be acceptable to the Health Department Commissioner.  The velocity of the potable water to fill the main shall be less than 1 foot per second and all air shall be expelled.  The water shall then remain in contact with the pipe for 24 hours.   All valves and appurtenances shall be operated while the chlorinated water is in the main.  However, this method shall not be used if nonpotable water or foreign materials have entered the mains or if the water temperature is below 5 degrees Celsius ( 41 degrees F).

After the required retention period, the chlorinated water shall be flushed from the main using potable water. The chlorine residual shall be about 1 mg/L. Two water samples for bacteriological analysis must then be collected at least 24 hours apart and analyzed by a certified laboratory for every 2,000 feet of main.  The results of these samples must indicate no coliform contamination before the pipe, tanks, or equipment can be utilized as part of the waterworks.  If contamination is indicated, then the disinfection procedure must be repeated.

I. Pressure and Leakage Testing:

1. Pressure test shall be conducted on all water mains and services and at intervals no more than every 2,000 feet unless approved by RSA.  The pressure test shall be a minimum of 150 psi or as set by RSA and the test pressure shall be held and observed for 4 hours with no leakage allowed.

2. Leakage test shall be conducted on all water mains and services for the same footage as the pressure test.  The test shall be an extension of the pressure test and shall be held and observed over a 24 hour period.  The allowable leakage over this period shall be determined by the following formula:

Leakage = L = (Nx D x(P)1/2 / 7400

                                                     Where L = leakage in gallons per hr.

                                                                N = number of pipe joints

                                                                D = pipe diameter in inches

                                                                P = average test pressure in psig.

If the leakage measured after the time period is greater than the formula results, then the leaks must be mitigated and another leakage test passed.

3.03 SEWER LINE INSTALLATION PROCEDURES               (Revised 9/12/07)
A
. Regulations: All construction shall be in accordance with Virginia Sewerage Collection and Treatment Regulations (SCAT).

B. General Conditions: All construction of sewer collection systems to be conveyed to Rapidan Service Authority for ownership and/or operation shall be designed and built in accordance with the following requirements and specifications, and with prior approval from RSA (In addition, all construction shall comply with EPA regulations and the Virginia Sewerage Regulations):

The sewer collection mains shall be placed on public right-of-way; the easement width is to be 20 feet unless otherwise approved. Other utilities such as telephone and storm sewer may have a common easement with the sewer line, but only if no conflict occurs with the sewer line easement.

The water and sewer line shall be separated by at least 10 feet horizontally and a minimum of 18 inches vertically. Conflicts with other utilities such as telephone and electric should be avoided. If necessary, however, they should maintain a minimum of 12 inches vertical separation and 3 feet horizontal separation.

The main collector lines are to be of adequate size to serve all proposed productions made by the development and shall not be less than 8 inches in diameter. An exception to this may be allowed when six or less house connections are collected in a 6 inch main if the size is deemed adequate. All laterals to the homes shall be a minimum of 4 inches in diameter.

The sewer mains shall have a uniform slope between manholes. The minimum slope shall produce a velocity of about 2 feet per second and the maximum velocity shall be 10 feet per second. The minimum grades for the size of mains are as follows:

Sewer Size



Minimum Slope in Feet/100 Feet



     6”





1.00 Feet



     8”




            0.50 Feet



    10”




            0.30 Feet



    12”




            0.25 Feet

Manholes shall be placed at all intersections with other mains, at all changes of alignment, grade, or pipe size, and at the ends of every line. Also, manholes shall be spaced no more than 400 feet apart.

Pressure mains shall have cleanouts and sewer air release valves placed at appropriate locations along the mains. See Appendix Sketch B-2.

C.  Excavated Ditch: The excavated ditch shall be free of rocks and debris. The pipe shall be bedded with 6 inches of rock dust or fine stone. The pipe shall be covered from the bottom and sides up to 12 inches above the pipe with rock dust or sand. All pipe and manholes should be continuously supported from underneath before backfilling.

D.  Backfilling and Cover: Backfill shall consist of layers no greater than 12 inches and be adequately tamped. The backfill material shall not contain rocks, hard clods, or any debris larger than 2 inches in diameter. All gravity or pressure mains shall be installed with a minimum of 42 inches. A continuous #12 gauge copper wire with protective coating shall be laid in the ditch for future detection. See Appendix Sketch A-1.

E.  Manhole Installation: Manholes shall be located above the 100 year flood plain if possible. When a manhole is located in the flood plain or other low lying areas, water tight covers are required. Also, in areas which are undeveloped such as fields or woods, the top of the manhole cover shall be at least 6 inches above the ground.

F.  Water Supplies: The location of all sewer lines shall be 50 feet apart from any water supply source or structure in accordance with the Virginia Waterworks Regulations.

G. Testing: 

1.  The installed sewer mains shall be tested for displacement, exfiltration, and infiltration. The displacement test will be conducted after the trench has been backfilled and tamped to 2 feet above the pipe. The test shall consist of observing the pipe interior to determine poor alignment, pipe displacement, and other defects which shall be satisfactorily corrected.  The exfiltration test shall determine leakage in the pipe line which shall not exceed 50 gallons per inch diameter per mile of pipe per 24 hours. The pipe between separate manholes should be tested separately by plugging each end during the test period and expelling all the trapped air. The test shall equal 5 psi for 5 minutes without leakage. If the test fails, corrections must be made and the test repeated until the results are acceptable. 

2.  The exfiltration test for pressure mains and laterals shall be performed on no more than 1000 feet of main at once and subjected to at least 50 psi greater than the normal working pressure of the pipe for a minimum of 8 hours. This test procedure should model the required leakage testing for water mains as specified in AWWA, Section C600, and be approved by RSA before, during, and after the testing.

3. Manholes shall be tested for leakage by the infiltration method if the water

table is near the top of the manhole or vacuum testing for dry installation. The test for a vacuum pressure will be at 10” Hg for 3 minutes with no leakage.  An alternate water exfiltration test may be conducted as deemed appropriate by RSA.  The exfiltration water test shall include a twelve hour soaking at full height followed by a leakage test with an allowance not to exceed 0.5” per hour.  
4. Force mains shall be tested using the same methods as described in the water main testing section.

H. Sewer Lateral Installations: The sewer lateral lines shall be constructed up to the property line of each lot in the proposed development and capped. A four inch gravity line is required for the residential lots unless otherwise specified. A minimum 4 inch sewer cleanout shall be placed within 90 feet of the sewer collector main (for undeveloped lots, the cleanout located at the property line). The slope of the line shall be between 2% and 10%. See Appendix Sketch B-7.  
No lateral or cleanout shall be installed beneath a driveway.  Failure to adhere to this will result in the lateral remaining the responsibility of the homeowner from the home until the lateral enters the sewer main. (Added 11/16/17)
           I.  Sewer mains and manholes shall be cleaned after installation is complete, 

             then a sewer camera shall be inserted to inspect all of the mains and

             manholes and lateral connections.  The RSA inspector must observe all of the 
             camera work.

             Any defects or flaws must be corrected and another camera inspection 

             is required.  All camera work shall be copied and one set of the DVD given 

             to RSA.

J. Before the end of the one year warranty period, the contractor shall insert a sewer camera and camera the entire sewer system with the RSA inspector observing.  Any defects or flaws shall be corrected before the warranty period is over.  All camera work shall be copied and one set of the DVD given to RSA.

3.04 WATER AND SEWER ROAD CROSSING STANDARDS

A. Primary and Secondary Highway Crossings

1.  Water Mains: Water mains crossing primary and secondary highways shall be approved by the respective highway department before construction. All underground crossings shall use steel welded encasement pipe with a minimum thickness of 0.25 inches and the water main pipe shall be adequately supported within the casing with encasement runners and have end seals. DR-18 PVC pipe shall be used inside the encasement for the water main except for cases when it is necessary to use DR-14 PVC pipe. The encasement is to extend a minimum of 3 feet beyond the edge of the pavement and 36 inches below the lowest final grade. See Appendix Sketch A-8. 


2.  Water Service Lines: Water service lines crossing primary and secondary 

highways shall be approved by the respective highway department before construction. All underground crossings shall use PVC encasing pipe, Schedule 40 or thicker, and PE Class 200 pipe. The encasement is to extend a minimum of 3 feet beyond the edge of the pavement and 36 inches below the lowest final grade.

3.  Sewer Mains: Sewer mains crossing primary and secondary highways shall be approved by the respective highway department before construction. All underground crossings shall use steel welded encasement pipe with a minimum thickness of 0.25 inches and the sewer main shall be adequately supported within the casing with encasement runners and have end seals. DR-18 PVC pipe shall be used for sewer mains. The encasement is to extend a minimum of 3 feet beyond the edge of the pavement and 36 inches below the lowest final grade. See Appendix Sketch A-8.

4.  Gravity Service Laterals: Gravity service laterals crossing primary and secondary highways shall be approved by the respective highway department before construction. All underground crossings shall use either 0.25” thick steel or Schedule 40 PVC encasement pipe. Lateral pipe shall be Schedule 40 or DR-35 sewer pipe. End seals shall be used on the encasement pipe. 

B. Business Entrances:

1.  Water Mains: Water mains crossing business entrances shall use steel welded encasement pipe with a minimum thickness of 0.25 inches. DR-18 PVC pipe shall be used inside the encasement for the water main except for cases when it is necessary to use DR-14 PVC pipe as described above. See Appendix Sketch A-8.

2.  Water Service Lines: Water service lines crossing business entrances shall use PVC encasing pipe, Schedule 40 or thicker, and PE Class 200 pipe. The encasement is to extend a minimum of 3 feet beyond the edge of the pavement and 36 inches below the lowest final grade.

3.  Sewer Mains: Sewer mains crossing business entrances shall use steel welded encasement pipe with a minimum thickness of 0.25”. DR-18 PVC pipe shall be used for sewer mains as described above. See Appendix Sketch A-8.

4.  Gravity Service Laterals: Gravity service laterals crossing business entrances shall use Schedule 40 PVC or thicker pipe. No encasement shall be used except in cases where RSA Engineer considers it necessary.

C. Business Parallel:

1.  Water Mains: Water Mains situated under new turning lanes shall use Class 52 

D.I.P. with no encasement.

2. Sewer Mains: Sewer Mains situated under new turning lanes shall use DR-18 PVC with no encasement.

D. Existing Mains Under Commercial Entrances

1.  Water Mains: Commercial entrances crossing existing water mains shall either replace the water mains with Class 52 D.I.P. or replace the mains with steel welded encasement pipe with a minimum thickness of 0.25 inches and DR-18 or DR-14 PVC water main as described above. See Appendix Sketch A-8.

2.  Water Service Lines: Commercial entrances crossing existing service lines shall be relocated outside of the proposed entrance if possible

3.  Sewer Mains: Commercial entrances crossing existing sewer mains shall be replaced with DR-18 PVC pipe except in cases when the depth of cover requires that sewer main be encased. In the latter case, the sewer main shall conform to the standards described above. See Appendix A-8.

4.  Gravity Service Laterals: Commercial entrances crossing existing gravity service laterals shall be relocated if possible

E.  Existing Mains Under Residential Entrances

1.  Water Mains: Water mains under single residential driveways shall require no modifications except in cases where the entrance has caused a reduction of cover over the water main that could, in the RSA Engineer’s opinion, cause damage.

2.  Water Service Lines: Water service lines under single residential driveways shall require no modifications except in cases where the entrance has caused a reduction of cover over the water service line that could, in the RSA Engineer’s opinion, cause damage.

3.  Sewer Mains: Sewer mains under single residential driveways shall require no modification except in cases where the entrance has caused a reduction of cover over the sewer main that could, in the RSA Engineer’s opinion, cause damage.

4.  Gravity Sewer Laterals: Gravity sewer laterals under single residential driveways shall require no modifications except in cases where the entrance has caused a reduction of cover over the gravity sewer laterals that could, in the RSA Engineer’s opinion, cause damage.

F.  Creek Crossings

1.  Water Mains: Water mains crossing creek or drainage ways shall use steel welded encasement pipe with a minimum thickness of 0.25 inches. DR-18 PVC pipe shall be used inside the encasement for the water main except for cases when it is necessary to use DR-14 PVC pipe as described above. See Appendix Sketch A-8. The encasement shall also be completely entombed in concrete.

2.  Water Service Laterals: Water service laterals crossing creek or drainage ways shall use steel welded encasement pipe with a minimum thickness of 0.25 inches. DR-18 PVC pipe shall be used inside the encasement for the water service laterals except for cases when it is necessary to use DR-14 PVC pipe as described above. See Appendix Sketch A-8. The encasement shall also be completely entombed in concrete.

3.  Sewer Mains: Sewer mains crossing creeks or drainage ways shall use steel welded encasement pipe with a minimum thickness of 0.25 inches. DR-18 PVC pipe shall be used for sewer mains as described above. See Appendix Sketch A-8. The encasement shall also be completely entombed by in concrete.

4.  Gravity Sewer Laterals: Gravity sewer laterals crossing creeks or drainage ways shall use steel welded encasement pipe with a minimum thickness of 0.25 inches. DR-18 PVC pipe shall be used for gravity sewer laterals as described above. See Appendix Sketch A-8. The encasement shall also be completely entombed by in concrete.

3.05 Construction Methods

The construction methods employed shall be neat and orderly, and not create any dangerous situations. Public safety is to be considered first, especially when working near public roads or sidewalks. All existing utilities shall be located and avoided prior to construction. All property disturbed by the construction shall be restored to a condition at least equal to its former condition. Examples include streets, roads, fences, private property, and other properties.

3.06 Water and Sewer Line Separation
A.  The following factors shall be considered in providing adequate separation of water and sewer lines.

1.  Materials and types of joints for water and sewer mains

2.  Soil conditions

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

7. Identification of the physical restraints preventing normal separations

B.  Parallel Installation Applications: Under normal conditions, water mains shall be laid at least 10 feet horizontally from a sewer main or sewer manhole. The distance shall be measured edge-to-edge. Under unusual conditions, when local conditions prevent a horizontal separation of 10 feet, the water main may be laid closer to a sewer main or sewer manhole provided that:


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


2.  Where this vertical separation cannot be obtained, the sewer main shall be AWWA-approved water, pressure tested in place with no leakage prior to backfilling.


3.  The sewer manhole shall be of watertight construction and be tested in place.

C. Pipeline Crossing Applications: Under normal condition, water lines crossing 

  sewer lines shall be laid to provide a separation of at least 18 inches between the     bottom of the water line and the top of the sewer line. Under unusual conditions, when local conditions prevent a vertical separation of at least 18 inches, the following construction shall be used:

1.  Sewer lines passing over or under water mains shall be constructed of AWWA-approved water pipe pressure-tested in place.

2.  In addition, water lines passing under sewer lines shall be protected by provided a vertical separation of at least 18 inches between the bottom of the sewer line and the top of the water line, adequate structural support for the sewer line to prevent excessive deflection of the joints and the settling on and breaking of the water line, and 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 line.

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

3.07 Water and Sanitary Sewer Lines Under Pavements in VDOT Rights of-Way
With the permission of VDOT and the RSA General Manager, water and sanitary sewer lines and appurtenances may be placed under pavements in VDOT rights-of-way. Permission to place water and sewer under pavement will be limited to high density residential projects in established growth areas where RSA is the recipient of Availability Fees, with a maximum lot size of 10,000 square feet and with setback limitations of 30 feet or less and only during initial construction. The design of the water or sanitary sewer utilities shall be in conformance with VDOT’s Road and Bridge Standards and RSA’s Water and Sewer Design and Construction Standards, as amended from time to time. Water and Sanitary Sewer utilities will be allowed per VDOT Road Design Manual App B1 and evaluated on a case-by-case basis. In case of a conflict, the more stringent requirement shall govern. Utilities shall be located outside the right-of-way whenever it is practical to do so. Where permission to construct water and sanitary sewer lines under pavements is granted, sewer services and waterline services to all lots shall be installed as part of the initial construction so as to eliminate the need for future excavation in paved areas to install services. All water and sewer services shall, at a minimum, extend to the Right-of-Way line.
RSA and/or VDOT may allow, on a case by case basis, construction of water lines parallel to the right of way to be located under the pavement. This approval shall be based, in part, upon the density of the development and the practicality of placing water lines outside of the pavement area. If placed under pavement, the waterline shall be ductile iron pipe, constructed in the centerline of the outermost lane. Waterlines shall not be constructed in the vehicle wheel path unless the developer receives written approval of an alternate location from RSA.  All measurements are from the centerline of the pipe.  Water mains may also be installed in the easements parallel to the existing right-of-way but not beneath a sidewalk. 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.  All water lines shall be a minimum of 5 feet horizontally and 18 inches vertically from storm drain pipes and other utilities. 

Sanitary sewer mains should be installed in easements outside of existing VDOT maintained rights-of-way if at all possible. Sanitary sewer mains to be installed in streets that will become VDOT maintained rights-of-way must be done so in accordance with the requirements of the most current versions of all pertinent VDOT standards, specifications, and regulations and RSA’s Water and Sewer Design and Construction Standards, as amended from time to time.  Where approved by VDOT, on a case by case basis, construction of sanitary sewer lines parallel to the right of way may be permitted to be located in the roadway. This approval shall be based, in part, upon the density of the development and the practicality of placing the sanitary sewer lines outside of the pavement area. If placed under pavement, the sewer line shall be ductile iron pipe, constructed in the centerline of the outermost lane. Sewer lines shall not be constructed in the vehicle wheel path under any circumstance. The determination of the number of lines shall be made 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 or manholes shall be located a minimum of 10 feet horizontally from any water main, whenever possible.  All sewer lines shall be a minimum of 5 feet horizontally and 18 inches vertically from storm drain pipes and other utilities.  The distance shall be measured edge to edge between the structures or pipes.  Any deviation from this standard will require written approval by RSA. 

Compaction Testing for Construction under Pavements 

RSA will require that the developer test the installation of waterlines, sanitary sewers, and appurtenances to be located under pavements according to VDOT standards, as amended from time to time.  All test results must be provided to RSA prior to acceptance.
Compaction Testing Frequency 

Testing Frequency will be in accordance with VDOT Materials Division Manual of Instruction Section 309, Project Sampling Testing and Inspection Section 309.01 Density Control: 

1. Backfill for pipes. The test pattern for pipes requires the test pattern to begin at 6” above and will continue for each compacted 6” lift until the fill reaches design pavement subgrade or existing ground surface, whichever is lower. The lifts will continue until the top of the ground with select material that conforms to Sec 303 of the VDOT Materials Manual. The test frequency will be no greater than every 300 feet for fill material above the pipe. If there is less than 200 feet of pipe in a single segment or placed on a single day, then one density test for every two lifts shall be performed. 

2. Backfill for Manholes: Manholes shall have a minimum of one test (around the perimeter of the structure) every fourth 6” compacted layer until the top five feet of the structure. The test pattern after the first 4” compacted layer above the bedding will continue in 6” inches compacted lifts to the top on the structure. In the top five feet one test of every other lift around the perimeter of the structure is required.
Protection of Public Utilities 

The owner or developer of private property where water and/or sewer lines will be laid shall be responsible for ensuring that manhole covers, valve boxes clean-outs, etc. are not covered or damaged. It shall be the responsibility of the owner or developer to replace pavement, sidewalks, and other improvements damaged or removed by RSA while performing any maintenance functions within a dedicated easement located on private property. Changes of grade, fences, buildings, and other permanent structures shall not be constructed within a water or sewer easement unless the General Manager provides specific written permission. No shrubs, landscaping, or other obstacles shall be placed within a water or sewer easement that would render the easement inaccessible for equipment. Trees may not be placed in an easement under any circumstances. RSA is not responsible for any damages to any structures, landscaping, or other facilities that have been placed within a water or sewer easement.
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