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General 
 
These material specifications are intended to be a guide for engineers and architects as to the 
materials used in the City of Washington water and sewer systems. 
 
Any substitutions must be approved in advance by sending submittals to the Director of Public 
Works for approval. 
 
As a minimum, all materials shall be installed according to the manufacturer’s instructions. 
 
All plans and specifications shall be approved by the City of Washington before being submitted 
to the proper State Agency for approval. All materials used must be approved by submittals 
before being used. 
 
Codes and Standards:  Comply with the provisions of the following codes and standards except as 
otherwise shown or specified. 
 
 AWWA:  All applicable standards 
 
 North Carolina Department of Environment and Natural Resources:  All rules and 

regulations 
 
All products that are in contact with raw water or potable water shall have NSF 14, 15, 61 or other 
appropriate NSF approval. 
 
Manufacturer’s Capabilities:  All items supplied in connection with the City’s water and sewer 
system shall be supplied by a manufacturer regularly engaged in the manufacture of products of 
types and sizes required and which have been in satisfactory use for not less than one year in 
similar service. 
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Pressurized Piping General Provisions 
 
Disinfection of New Water Systems 
 
Before being placed into service, and before certification of completion by the Engineer of Record, 
all new water systems, or extensions to existing systems, or valved section of such extensions, or 
any replacement in the existing water system, or any exposed section of the existing system shall be 
disinfected according to the requirements of the North Carolina Administrative Code Title 15A, 
Subchapter 18C. 
 
Disinfection of New Systems 
 
 (a) All interior surfaces of new potable water supply systems, including wells, filters, 

storage tanks and distribution lines shall be thoroughly disinfected by means of 
hypochlorite or chlorine solutions, after which bacteriological test samples shall be 
collected. 

 
 (b) After disinfection the water supply shall not be placed into service until 

bacteriological test results of representative water samples analyzed in an approved 
laboratory are found to be satisfactory. 

 
Disinfection of Storage Tanks and Distribution Systems 
 
 (a) Water distribution systems, including storage tanks and water mains, after flushing 

to remove sediment and other foreign matter, and after testing for leaks, shall be 
disinfected by the addition and thorough dispersion of a chlorine solution in 
concentrations sufficient to produce a chlorine residual of at least 50 milligrams per 
liter (or ppm) in the water throughout the distribution system, including all water 
mains and storage tanks. 

 
 (b) The chlorine solution shall remain in contact with interior surfaces of the water 

system for a period of 24 hours.  Then the water system shall be flushed with fresh 
water from an approved water source until the chlorine solution is dispelled. 

 
 (c) Representative samples of the water shall then be collected.  If bacteriological tests 

of the samples indicate that the water quality is satisfactory, the water mains and 
storage tanks may be placed in service. 

 
 (d) In unusual situations where large volume tanks are involved and where there is not 

sufficient water available to fill the tank or there is not available a suitable drainage 
area for the chlorinated water, an alternate disinfection procedure for tanks may be 
proposed.  Such proposal must be submitted in writing completely describing the 
proposed disinfection procedure and substantiating the need for an alternate 
procedure in the particular circumstance.  Such alternate procedure must be 
approved before being implemented.  The conclusion of the department shall be 
final. 
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At locations where new waterlines are to be tied into the existing system, or services installed after 
disinfection of the main line, the interior of all new fittings and valves required shall be bathed with 
a concentrated chlorine solution at the time of installation.  Water shall be flushed through the new 
valve a sufficient time to wash out the chlorine solution before closing the valve and installing 
additional pipe. The new valve shall remain closed until the new section of pipe to be installed has 
passed all tests.   
 
The discharge of any disinfectant shall not be within 1,000 feet of any river, stream or tributary.  
Discharge shall be over land only.  If this is not practicable, a method such as dechlorination by the 
addition of sulfur dioxide or sodium metabisufite approved by NCDENR–Division of Water 
Quality in writing shall be allowed.  Flushing and disinfection plan shall be submitted to DWQ for 
approval. 
 
The Contractor shall be required to make arrangements for having tests conducted.  All expenses 
incurred in making tests shall be borne by the  Contractor. 
 
 
Testing New Pressure Lines 
 
Each section of new piping and service lines shall be tested by the Contractor to a hydrostatic 
pressure of 150 psi for water lines or 50 psi above or 1.5 times the working pressure for sewer force 
mains, whichever is greater.  Each section of replacement lines shall be tested to existing system 
pressure. The Contractor is required to furnish all pumps, gauges, instruments, test equipment and 
personnel required for the tests, and make provisions for removal of test equipment and draining of 
pipes after tests have been made.  All tests shall be made in the presence of the Engineer certifying 
the installation or his representative.  
 
The pressure tests shall be sustained for not less than 2 hours and as long as the Engineer may 
require to assure that: 
 

 No air pockets are in the line. 
 No broken pipe or defective materials are in the line. 
 No leaking joints have been made. 

 
Before applying the specified test pressure, all air shall be expelled from the pipe and service lines.  
If outlets are not available at high places, the Contractor shall make the necessary taps at points of 
highest elevation before the test is made.  After the test has been completed, corporation cocks shall 
be installed at these points and marked by the installation of a valve box. 
 
Pipes entering tanks shall be closed off with blind flanges.  Contractor shall make provisions for 
tapped flanges at all pipes ending in tanks. 

 
Tests may be made of isolated portions of such piping as will facilitate general progress of the 
installation.  Any revisions made in the piping systems will subsequently necessitate retesting of 
such affected portions of the piping systems. 
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Do not test against closed valves or gates at pressures higher than the allowable seating pressures for 
individual valves.  Contractor may test open valves at pressures up to that specified for the valve 
bodies.  In sections of the line where the test pressures are greater than the allowable seating 
pressures for the valves, the Contractor shall provide temporary plugs to test against. 
 
Prior to pressure testing of buried piping, backfill shall have been placed and tamped to provide 
adequate side support for all pipe and fittings, and reaction backing shall have been in place at least 
5 days.  Trenches shall be sufficiently open for joint inspection prior to backfill. 
 
Any defective material or defects in workmanship that develop during the tests shall be remedied 
and the subject piping shall be retested. 
 
All piping systems shall be thoroughly flushed by providing a velocity of 2 feet per second in the 
line being flushed. 
 
The leakage tests which may be performed at the same time as the pressure tests, shall be sustained 
for not less than 2 hours.  The leakage shall be defined as the quantity of water that must be supplied 
into the newly laid pipe or any valved section thereof to maintain the specified leakage test pressure 
after the air in the pipe line has been expelled and the pipe has been filled with water. 
 
All visible leaks are to be repaired regardless of the allowance used for testing. 
 
No pipe line installation will be accepted if the leakage is greater than that determined by the 
following formula: 
 
 L = [N·D·√(P)]/(7,400) 
 
Where L is the allowable leakage in gallons per hour, N is the number of joints in length of pipe line 
tested, D is the  nominal diameter of pipe in inches, and P is the average test pressure during leakage 
test in pounds per square inch. 
 
 

Diameter (in) 18’ Joints 20’ Joints 
2 0.18 0.17 
4 0.37 0.33 
6 0.55 0.50 
8 0.74 0.66 
10 0.92 0.83 
12 1.10 0.99 

Allowable leakage of pipe at 150 psi, in gallons per hour per 1,000 feet of pipe.
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Pipe and Pipe Fittings 
 
General 
 
Class numbers or pressure rating shall be clearly marked on the pipe and fittings at the factory. 
 
All potable water piping shall be NSF International approved, and shall bear NSF-pw logos. 
 
 
Submittals 
 
Material Certificates:  Provide notarized materials certificates signed by the material manufacturer.  
Certify that each material item complies with the specified requirements, and was purchased for this 
project.  
 
Shop Drawings:  Submit shop drawings on all flanged fittings. 
 
 
Large Diameter Pipe (3” and Larger) 
 
Ductile Iron Pipe:  Conform to the latest edition of AWWA C151 (ANSI A21.51) and the following 
minimum class: 
 

Nominal Size Class Location 
14” to 24” 250 Pressure Class Buried Pipe 
3” to 12” 350 Pressure Class Buried Pipe 
3” to 24” 53 Thickness Class Flanged Pipe 

 
Pipe furnished for buried conditions shall be pressure class with pipe thickness at least equal to 
those given per AWWA C150.  Pipe thickness shall be designed based on Type 2 Laying Condition.  
Flanged pipe shall be minimum Thickness Class 53. 
 
Line all ductile iron pipe with cement mortar lining conforming to AWWA C104 (ANSI A21.4) 
unless otherwise noted.  Line ductile iron sewer lines with amine cured novalac epoxy (Protecto 401 
or equal). 
 
Thickwall (AWWA) PVC Pipe:  PVC pipe shall be Thickwall PVC conforming to AWWA C900, 
Class 150, DR18, (waste force main); and Class 200, DR14 (raw waterlines) with integral bell and 
spigot joints.  Outside diameter of pipe shall be the same as cast iron.  Couplings shall be 
elastomeric-gasket type. 
 
Fittings for Ductile Iron Pipe:  Conform to AWWA C110 (ANSI A21.10), Pressure Rating 350 psi.  
Fittings shall have cement mortar lining equivalent to that of the pipe lining Unless otherwise noted. 
 
Fittings (Compact) for PVC or Ductile Iron Pipe:  Conform to AWWA C153 Compact Ductile Iron 
fittings. Fittings shall be cement mortar lined conforming to AWWA C104 (ANSI A21.4) or epoxy 
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lined unless otherwise noted.  Fittings for sewer lines shall be lined with amine cured novalac epoxy 
(Protecto 401 or equal).  
 
 
Joints and Jointing Materials for Large Pipe 
 
General:  Where the joint type is not indicated on the drawings, either push-on or mechanical joints 
shall be furnished for buried pipe and flanged joints shall be furnished for above ground pipe. 
 
Ductile Iron:  Push-on joints shall conform to applicable requirements of AWWA C111 (ANSI 
A21.11).  Gaskets and lubricants for pipe fittings shall conform to applicable requirements of 
AWWA C111 (ANSI A21.11).  Provide viton gaskets where shown on the drawings. 
 
Mechanical joints, including pipe ends, glands, bolts and nuts and gaskets shall conform to 
applicable requirements of AWWA C111 (ANSI A21.11). 
 
Restrained joints shall be provided where required to prevent joint separation.  Restrained joints 
shall be based on interlocking metal, and not set screw friction alone.  Acceptable interlocking metal 
restrained joint systems include: 
 
Ductile iron retainer gland with sharp-toothed wedges spaced circumferentially around the gland.  
The wedges are set into the pipe by set screws with twist off torque nuts. 
 
Elastomeric gasket with integral high-strength stainless steel wedges spaced circumferentially 
around the inside surface of the gasket.  The wedges shall include sharp teeth which grip the pipe 
when the joint is made to prevent joint separation. 
 
Ductile iron split flexible ring assembled behind a factory welded ductile iron segmented retainer 
ring to prevent joint separation. 
 
Alloy steel split locking ring assembled ahead of a factory welded alloy steel retainer ring to prevent 
the joint from separating. 
 
All restrained joint systems shall be rated for 250 psi pressure.  Any special tools required for 
disassembly of a restrained joint shall be provided to the OWNER. 
 
Threaded (tie) rods shall be hot dipped galvanized after fabrication.  Tabs for tie rods shall be 
ductile iron Duct Lock, heat treated tie bolts, hot dipped galvanized by Star National Products or 
equal, or hot dipped galvanized steel plate per the drawings. 
 
Ductile Iron Pipe capable of joint deflection of up to 5 degrees per joint shall be provided where 
shown on the drawings. 
 
Flanged joints shall conform to the applicable requirements of ANSI A21.10 (AWWA C110) for 
125 pound class.  Bolts, nuts and gaskets for flanged connections shall conform to the applicable 
requirements of ANSI B16.1.  Gaskets shall be full faced plain rubber, 1/8" thick. 
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Adapters:  Adapters shall be provided as necessary for connections of various types of pipe. 
 
Mechanical Transition Couplings:  Mechanical Couplings for ductile iron pipe shall be epoxy 
coated with stainless steel bolts, by Romac Industries, Dresser, Smith Blair, or equal. 
 
Flanged Adapters:  Shall be epoxy coated Dresser style 128, or equal by Smith Blair, or Romac 
Industries.  
 
 
HDPE Pipe 
 
HDPE pressure pipe shall conform to the applicable requirements of ANSI/AWWA C901 (1/2” thru 
3” diameter) or C906 (4” and larger diameter) and ASTM F714 and shall be of 200 psig pressure 
classification and 9.0 dimension ratio (DR). 
 
HDPE pressure pipe shall conform to Standard DIPS (Ductile-Iron OD Pipe Sizing) Dimensions.  If 
Standard IPS (Iron Pipe OD pipe sizing) dimension piping is used, then the next larger pipe shall be 
installed. 
 
The pipe shall be National Sanitation Foundation (NSF) approved. 
 
Fittings for HDPE Pipe shall be miter fusion fabricated and shall provide a pressure rating equal to 
that of the pipe.  Outlet ends of such fabricated fittings shall be machined to match system piping. 
 
Molded butt fittings shall be manufactured in accordance with ASTM D-3261. 
 
Special flanged stub end transition fittings recommended by the HDPE pipe manufacturer shall be 
used when joining HDPE pipe to other types of pipe.  The transition fitting shall be capable of 
resisting pull out forces due to seasonal subsurface temperature changes, or from changes in 
anticipated internal or external loadings. 
 
Joints for HDPE Pipe:  HDPE pipe and fittings shall be butt fusion jointed utilizing procedures, 
tools and equipment recommended by the pipe manufacturer.  The procedure shall be performed by 
craftsmen knowledgeable and experienced in the techniques of butt fusion of HDPE pipe for high 
pressure service. 
 
A representative of the pipe manufacturer qualified to perform butt fusion procedures on HDPE 
pipe shall be on site to advise the Contractor as to procedures and quality control to ensure the best 
quality and integrity of the completed HDPE pipe system, unless waived by the City and Engineer 
as a result of superior qualifications presented by the Contractor. 
 
Each bore installation shall be hydrostatically tested pre- and post-installation as directed by the 
City or certifying Engineer. 
 
 



WATER AND SEWER SYSTEM STANDARD SPECIFICATIONS Revised April 9, 2013 
City of Washington, North Carolina – Department of Public Works 
 

 8 

Test Plugs, Thrust Rings and Water Stop 
 
All MJ and flanged pipe entering tanks and wet wells shall have flanges drilled and tapped for 
test plugs.  Threads shall be protected from damage with styrofoam. 
 
All wall sleeves and wall pipes shall have integral cast water stops or ductile iron water stop ring 
with continuous weld on both sides.  Thrust rings shall be steel or ductile iron welds continuous 
and sized for the designed test pressure loads. 
 
 
Small Diameter Pipe (Smaller than 3”) 
 
Copper Piping:  Copper piping shall have the name of the manufacturer and the weight of tubes 
indicated by impression on the side of tube at linear intervals of one foot.  Copper piping shall be 
Type K, hard drawn and shall conform to ASTM B 88.  
 
Fittings for copper piping shall be wrought-copper/bronze solder-joint fittings conforming to ANSI 
B16.22; or cast-bronze solder-joint fittings conforming to ANSI B16.18. 
 
PVC Pipe and Fittings:  PVC pipe and fittings shall be manufactured from Type 1, Grade 1, 
Polyvinyl Chloride in conformance with ASTM D 1784 and ASTM D 2241.    
 
Pipe for chemical service and interior piping shall conform to the requirements of ASTM D 1785 
schedule 40 and 80 pipe, unless otherwise noted.  Fittings for interior service and/or chemical 
applications shall conform to the requirements of ASTM D 2466 for Schedule 40 and ASTM D 
2467 for Schedule 80. 
 
Pipe for exterior water service or manual air relief valve shall be PE service tubing conforming to 
ASTM D 2737, SDR 9, CTS O.D. (flexible tubing). 
 
 
Miscellaneous Materials 
 
Heat Trace Tape:  Provide 120 V heat tape and thermostat controls for all insulated pipe, fittings and 
valves as recommended by manufacturer for temperatures down to 0° F.  Provide products by 
Chromalox, Raychem, Nelson or approved equal.  Tape shall be self-regulating to prevent over-
temperature, and shall be easily field spliced to the desired length.  Provide terminations, splice, tee 
and seal kits as required. 
 
Cut-In Sleeve:  The spigot end of the cut-in sleeve shall have the same outside diameter as adjoining 
pipe.  Cut-in sleeve shall have mechanical joint end with ring, bolts and gasket included. 
 
Thread Lubricant:  Non-hardening, non-poisonous; Crane Thread Lubricant, Grinell Sprinkler Pipe 
Joint Compound, Permacel Ribbon Dope, John Crane. 
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Thread Tape:  Teflon - John Crane "Thread Tape", Garlock "Plasti-Thread", Hoke "EZ Seal", or 
equal. 
 
Caulking Compound:  Caulking compound required for sealing caulked duct openings and pipe 
sleeves as specified shall be Butyl Rubber Base single-component, non-staining type; Pecora, Inc. 
"Pecora Butyl Rubber Sealant Bc-158", Minnesota Mining and Manufacturing Company "3M Butyl 
Sealer", Boss 360 Butyl Rubber Sealant; Red Devil Butyl Rubber Caulk or approved equal. 
 
Solvent Weld Cement and Primers:  Primers for solvent weld PVC joints shall conform to the 
requirements of ASTM F 656.  Solvent weld cement shall confirm to the requirements of ASTM D 
2564.   
 
Nipples shall be of the same material and composition as pipe used.  They shall be extra heavy 
weight when unthreaded shoulder is less than 1".  No running thread nipples shall be used. 
 
Flanges:  Provide either flat face or raised face as required to match flange face on valves and 
equipment. 
  
Bolts:  Hex head machine bolts, ASTM A 307, Grade B, with heavy hex nuts. 
 
Bolts in contact with soil shall be high strength, heat-treated, low alloy cast iron tee-head bolts with 
hexagon nuts, coated with rust inhibitor lubricant after threading; ASA 21.11. 
 
Gaskets:  For ductile iron and steel pipe, use either rubber or nonasbestos full faced gasket, 1/8" 
thickness.  For plastic pipe, use red sheet rubber. 
 
Painting 
 
Paint all exposed above ground (or below ground in vaults) ferrous metal pipe, fittings, etc.  as 
directed by the City. 
 
Cleaning 
 
Piping systems shall be thoroughly cleaned by flushing all pipe lines with clean water and perform 
visual inspection where possible to achieve a clean piping system clear of all debris, rust and dirt. 
 
 
Thrust Restraint 
 
All plugs, caps, tees and bends deflecting 11-1/4 degrees or more shall be provided with concrete 
reaction blocking to prevent movement.  Blocking shall be placed between solid earth and the fitting 
to be anchored.  The blocking shall be placed such that pipe and fitting joints are accessible for 
repair and/or future connections.  Where space limitations will not permit installation of concrete 
blocking, where necessary to insure accessibility, where shown on the drawings or if approved by 
the Engineer, pipe and fittings shall be self-restrained in lieu of concrete blocking.  Pipe shall be 
designed to carry additional stresses of thrust restraint.  Details pertinent to such self-restraining 
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harness, tie rods, special pipe, etc., including design criteria and computations, must be submitted to 
the Engineer for evaluation prior to incorporating such devices into the work.   
 
Thrust restraint with an anchor ring shall be used where shown on the drawings and at terminal 
pipes.  In cases where terminal pipes are preceded by a reducer, additional methods of restraint must 
be used for the reducer.   
 
 
Insulation of Piping 
 
All outdoor pressure piping 8” in diameter and smaller which is not buried shall be insulated and 
heat traced.  Insulate other outdoor pressure piping where specifically stated on the drawings or in 
these specifications.  This requirement shall also apply to piping in vaults. 
 
Installation procedures and accessory materials shall all be in accordance with the pipe insulation 
manufacturer’s written instructions. 



WATER AND SEWER SYSTEM STANDARD SPECIFICATIONS Revised April 9, 2013 
City of Washington, North Carolina – Department of Public Works 
 

 11 

Gravity Sanitary Sewer System 
 
General 
 
Testing and Inspection:  Contractor shall provide all necessary equipment and materials and shall 
perform the visual inspections, air testing and infiltration testing of the system in conformance with 
the requirements of this section. 
 
Material Certificates:  Provide materials' certificates for pipe and manholes.  
 
Shop Drawings:  Submit shop drawings and/or product data for all pipe and fittings, pipe gaskets, 
transitions, precast manholes, sewer brick, manhole covers, frames, steps and other accessories. 
 
Test Results:  Provide three (3) copies of the Pipe Air Test and Manhole Vacuum Test Data Sheets 
signed by the Engineer's Representative where applicable. 
 
 
Sewer Main 
 
PVC Composite Pipe 8"-15":  PVC  composite pipe shall conform to the requirements of the most 
recent revisions of ASTM D2680 for dimensions, performances and use.  PVC thermoplastic 
material shall be rigid PVC plastic conforming to the latest revisions of  ASTM D1784 for a 
minimum cell class of 12454B.  Portland cement perlite concrete or other inert filler material shall 
be as described in ASTM D2680, Section 6.3.  Joints and fittings shall be elastomeric gasketed joint 
per ASTM D 3212.   
 
PVC Sewer Pipe 8"-15":  Polyvinyl chloride pipe shall conform to the requirements of the most 
recent revisions of ASTM D3034 (SDR35).  Joints and fabricated fittings shall be flexible 
elastomeric seal push-on type conforming to ASTM D3212.  Gaskets shall meet the requirements of 
ASTM F477.  Minimum cell class shall be 12454B. 
 
PVC Sewer Pipe 18"-27":  Large diameter polyvinyl chloride pipe shall conform to the 
requirements of the most recent revision of ASTM F679.  Joints and fabricated fittings shall be 
flexible elastometric seal push-on type conforming to  ASTM D 3212.  Gaskets shall conform to the 
requirements of ASTM F 477.  Minimum cell class shall be 12454C and minimum wall thickness 
T-1.  Laying length shall be at least 11 feet. 
 
Ductile Iron Pipe (DIP):  Pipe shall be Class 50 conforming to the most recent revision of AWWA 
Standard C151 (ANSI A21.51).  Pipe shall be mechanical joint in accordance with AWWA 
Standard C111 (ANSI A21.11) or rubber ring gasket, compression type joint in accordance with 
AWWA C151 (ANSI A21.51).  Above ground installation shall be mechanical joints.  Standard 
length shall be 18 feet.   
 
Pipe shall be coated on the exterior with bituminous coating approximately 1 mil thick. The outside 
coating shall be a minimum of 1 mil bituminous paint according to ANSI/AWWA C151/A21.51 
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Section 51-8.1.  Ductile iron sewer mains shall be lined with amine cured novalac epoxy (Protecto 
401 or equal). 
 
Ductile iron pipe fittings shall be mechanical joint in accordance with AWWA C110 (ANSI 
A21.10) or AWWA C153 (ANSI A21.53) for compact fittings and shall be epoxy lined with 
exterior coated equal to pipe.   
 
Adapters:  Transition joints for changes in pipe materials shall be made with rubber adapters with 
stainless steel straps as manufactured by Fernco, or approved equal. 
 
 
Services 
 

Service Pipe:  Service pipe shall be PVC except when located at a ditch or creek crossing, at which 
service pipe will then be ductile iron including riser. 
 
PVC service pipe and fittings shall be SCH 40 PVC-DWV conforming to the latest revisions of 
ASTM D 2665-85, having a minimum cell class of 12454B or 12454C. 
 
Ductile iron service pipe shall be AWWA C151.  Joints shall be bell-and-spigot type using stab-in 
compression methods.  Service pipe shall be lined in accordance with the requirements for DIP 
sewer main. 
 
Service Connections:  Service connections for the type and size of pipe shall be as follows: 
 
 PVC pipe 8"-12"  Standard wye made or approved by pipe manufacturer. 
 Ductile iron pipe 8"-16" Standard wye made or approved by pipe manufacturer. 
 Ductile iron pipe 16"-36" Saddle shall be outlet/tapping type with an ANSI A21.11 

standard mechanical joint outlet.  Saddle shall be 
manufactured by American Ductile Iron or approved equal. 

 
Manhole connection shall be through precast hole with rubber sleeve and constructed manhole 
invert. 
 
Vertical Stacks:  Vertical Stacks shall be standard wye or double wye made or approved by service 
pipe manufacturer.  Clean-out plugs shall be supplied by wye manufacturer. 
 
Service Clean-out:  Service clean-out shall use a standard wye and clean-out plug as made or 
approved by the service pipe manufacturer.  All service clean-outs shall be installed in a valve box 
comparable to an MB-9 Little Rhino, as distributed by Southeastern Distributors, Inc., or shall 
consist of cast iron hub with Charlotte seal with brass cap.  Service clean-outs shall be installed at 
the right-of-way line. 
 
 
Manholes 
 
Concrete Masonry Units (Manhole Block):  ASTM C 139   
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Manhole Brick:  ASTM C 32, Grade MS  
 
Concrete Brick:  ASTM C 55, Grade N1  
 
Masonry Mortar:  ASTM C 270, Type M, approximately 1:1/4:2 Portland cement, lime, sand  
 
For minor amounts of mortar, packaged materials complying with ASTM C 387, Type M, will be 
acceptable. 
 
Plasticizing Agent -   Use in accordance with manufacturer's instructions. 
 
Concrete Base:  Cast-in-place where shown on the drawings.  Use concrete which will attain a 
28-day compressive strength of not less than 3000 psi. 
 
Precast Concrete Manhole:  Riser, base and top shall be precast reinforced concrete in accordance 
with ASTM C478.  The manholes shall conform to these specifications and the Owner's.  The inside 
diameters of the manholes shall be determined by the sewer main sizes listed in the table below. 
 

Main Size Manhole Inside Diameter 
8” to 20” 4 feet 
24” to 30” 5 feet 

 
Manholes with preformed invert channels and benches may be utilized except for lines on minimum 
grade.  When using preformed bases, compression type polyurethane pipe joints in accordance with 
ASTM C425 shall be pre-formed in the manhole for pipe entrances and exits located in the manhole 
bottom invert.  The Contractor shall be responsible for computing revised grades to account for the 
0.1 foot minimum drop in manholes, if the Contractor prefers grades from center to center on 
manholes.   
 
Changes in direction of the sewer and entering branches into the manhole shall have a circular curve 
in the manhole invert of as large a radius as the size of the manhole will permit.  All pinholes, 
interior joints, and crevices shall be filled with cement mortar to provide a smooth interior surface. 
 
Free drop inside manhole from bench outside of flow channel to invert in of sewer pipe shall not 
exceed 24 inches.  Otherwise, manhole shall be provided with an outside drop inlet according to 
detail drawing as shown on the plans. 
 
Points of entry for services shall be provided by 4" or 6" holes preformed into the manhole and 
specifically designed for service connections.  Invert of services into manholes shall be at the top of 
the bench unless otherwise noted.  
 
Manhole Coating:  All sewer manholes shall have an interior coating system sufficient to resist the 
effects of hydrogen sulfide and severe wastewater environments.  The coating system shall be the 
product of a manufacturer with a minimum 5 years of experience in the design and manufacture of 
the coating system.  All components of the coating system shall be manufactured by a single 
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company.  Surface preparation of the interior of the manholes shall be as recommended by the 
manufacturer.  The coating system shall be warranted from defect or failure for a period of 24 
months from acceptance by the City. 
 
Frames and Covers:  Frames and covers for manholes shall be USF 669 ring and KL cover by US 
Foundry, or approved equal by EJ or Neenah Foundry.  The words "Sanitary Sewer" shall be cast on 
the covers. Frame and covers shall be factory-coated with asphalt-based paint.  Casting of frames 
and covers shall conform to ASTM Specifications A48, Class 30 gray cast iron.  Covers shall be 
solid with concealed pick holes unless shown as perforated, or watertight on the plans. Pick holes 
shall be non-penetrating type.  Water tight frames and covers shall be USF 579 ring and DC-SSG 
cover by US Foundry, or approved equal, with machined surface and gaskets between the frame and 
cover.   
 
Pressure tight manholes shall have lockable watertight frame and cover.  Manhole tops shall be 
designed and constructed for an H-20 traffic loading.  Lockable covers shall contain a locking 
device comprised of a stainless steel pentagon head bolt locking device which functions in the 
manner of a quarter turn fastener.  Lockable watertight frames and covers shall be USF 579 ring and 
DC-SSG-LOC cover by US Foundry, or approved equal. 
 
Manhole Steps:  Manhole steps shall be steel reinforcing bar encased in rubber or plastic coating 
resistant to deterioration and chemical action spaced a maximum of 16" on center.  Plastic 
encapsulated reinforcing bars shall be 1/2 inch or larger equal to Federal Specification RR-F-621C. 
 
Manhole Gaskets shall be rubber gaskets conforming to ASTM C493 specifications for "O" ring 
joints or ASTM C99 specifications for butyl mastic flexible rope joint sealant.  Sealing compound 
shall be CPS-210 manufactured by Concrete Products Supply Co., CS-102 Manufactured by 
Concrete Sealants, BN109 Butyl-Neck Joint Sealant by Henry or approved equal.   
 
Manhole External Seals:  External manhole seal shall be flat Butyl Rubber sheets not less than 1/16 
inch thick and 6 inches to 8 inches wide and shall be Easy Wrap by PressSeal, Polywrap by RuVan 
Inc, MacRap by MarMac or approved equal. 
 
Pipe-Manhole Connection Joints:  Joints shall be rubber sleeve with stainless steel bands and shall 
conform to ASTM C923 or shall be premolded compression type polyurethane joints complying 
with ASTM C425 or shall be flexible joint manhole assembly with "O" ring coupling as supplied by 
Armco. 
 
Manhole Vents:  Manhole vents shall be constructed of schedule 40 galvanized pipe with welded 
joint fittings conforming to the most recent revision of ASTM A53 (threaded pipe and fittings will 
be acceptable when joints are waterproofed).  Sizes and construction details shall be as indicated.  
Vents shall be installed only on the manholes indicated on the plans. 
 
Concrete:  Minimum 3,000 psi 28-day compressive strength. 
 
External Waterproofing: Waterproofing for exterior of manholes shall be bituminous coal tar 
Tnemec 46-465 HB Tnemeccol, Superservice Black by Koppers, Ameron, or approved equal. 
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Valves 
 
General 
 
Shop Drawings:  Submit shop drawings for all valves, operators, gates and special items including 
torque tubes, supports and brackets. 
 
 
Gate Valves 
  
Gate valves shall conform as a minimum to AWWA C509 or C515, and be mechanical joint with 
ends adapted to the pipe or fitting to be installed.  Valves shall be non-rising stem and open 
counter-clockwise with a 2" square operating nut.  Valves shall be ductile iron body, with O-ring 
packing.  Seating shall use compression closure.  Gate shall be of a true bi-directional, mirror image 
design.  Valves shall have a smooth bottom design, with all iron surfaces, internal and external, 
coated with a minimum of 8 mil thickness of epoxy. 
 
Gate valves 16-inch and larger shall have totally enclosed spur gears or bevel gears and shall be 
equipped with bypasses.  Provide horizontal valves with totally enclosed bevel gears where there is 
not enough ground cover to install the valve box on a vertical valve.  Gate valves shall be model A-
2370-20 as manufactured by Mueller, or equal by American Flow Control. 
 
Tapping Sleeve and Valve:  Valve shall conform to the design and construction requirements as 
hereinbefore specified for gate valves for buried service, vertical or horizontal type as required.  The 
valve shall be specifically modified as necessary for clearance of the tapping machine and shall 
have a flanged end with raised surface for the tapping sleeve.  Use mechanical joint tapping valve 
by American Flow Control, Mueller or equal as approved by the City. Provide ductile iron 
mechanical joint, or stainless steel body and flange with full circumferential gasket.  All tapping 
sleeves shall be pressure tested prior to tapping the main, designed for a working pressure to match 
the pipe, made by the same company as the tapping valve. 
 
 
Eccentric Plug Valves 
 
General:  Comply with AWWA C517 and the following.  The most stringent requirements apply. 
 
Materials: 
 
 Body and Plug   Semisteel, ASTM A126, Class B. 
 Plug Facing   Neoprene or Buna-N, 70 durometer hardness. 
 Body Seat   Welded nickel overlay or bronze replaceable  seat rings. 
 Upper and Lower Trunnion Sleeve type, 18-8 stainless steel, bronze, 
 Bearings   or rigidly backed TFE. 
 Upper Thrust Bearing  TFE or Delrin. 
 Stem Seal   V-type packing, Buna or TFE; or double O-ring, Buna. 
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Design:  The valve port area shall be at least 80 percent of the cross section of the connecting piping 
or 70 percent for 24 inch or larger valves.  Valves shall provide tight shutoff with rated pressure 
from either the upstream or the downstream direction.  Valve ends shall be as required to match 
connecting piping. 
 
Valves shall be rated for a working pressure of at least 150 psi, unless otherwise specified.  The 
opening motion shall be eccentric and shall lift the plug away from the body seat.  Fully adjustable 
plug position stops shall be provided. 
 
The valve shaft shall be sealed with two O-rings or four packing rings.  Stuffing boxes and packing 
glands shall be designed to allow adjustment or replacement of packing without disassembly of 
valve or operator. 
 
The valve body shall be plainly marked to indicate the seat end.  Valve shall have integrally cast 
deflectors to prevent accumulation of debris inside the valve. 
 
Operators:  Totally enclosed geared operators shall be provided on all 8 inch and larger valves, and 
on all free discharge valves.  Other 6 inch and smaller valves shall have standard operating nut.  
Quarter-turn operation valves shall not be acceptable, unless otherwise directed by the City. 
 
Operators shall be adequate to seat, unseat, and maintain valve position under all operating 
conditions.  Operators shall produce the required torque with a maximum pull of 80 pounds on the 
lever or handwheel.  Manual operator components shall withstand, without damage, a pull of 200 
pounds on the handwheel or an input of 300 ft.-lb. on the operating nut. 
 
Position indicator shall be provided on each exposed operator and on each operating nut on an 
extension stem. 
 
Testing:  Except as modified herein, eccentric plug valves shall be tested in accordance with 
AWWA C504, Rubber-Seated Butterfly Valves, Section 5.  Each valve shall be performance tested 
in accordance with Paragraph 5.2, and shall be given a leakage test as described in Paragraphs 5.3 
and 5.4.  The leakage test shall be applied to the face of the plug (tending to unseat the valve) at the 
rated pressure of the valve, or the service rating of the operator, whichever is less. 
 
The manufacturer shall furnish certified copies of reports covering proof-of-design testing as 
described in Paragraph 5.5.  Upon completion of cycle testing, the valve shall be droptight with 
pressure applied to the face of the plug and also to the back of the plug. 
 
Plug valves shall be as manufactured by Dezurik, unless otherwise approved by the City of 
Washington. 
 
Bronze Body Gate Valve 
 
Rising Stem:  Use Nibco No. T-134 for threaded piping and No. S-134 for soldered piping. 
 
Non-Rising Stem:  Use Nibco No. T-136 for threaded piping and No. S-136 for soldered piping. 
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Globe Valves 
 
Globe valves shall be bronze Nibco No. T-211-W or S-211-W for threaded or soldered piping 
respectively, or approved equal by United Brass Work, Inc., or Milwalkee Valve. 
 
 
Hose Bibs 
 
Hose bibs shall be 3/4" brass, Barrett 701-B, Nibco 763VB wall mounted, 74VB pipe mounted, 
Prier Brass C-138, Tanner 1235, or equal. 
 
 
Wall Hydrants 
 
Wall hydrants shall be 3/4", brass, freezeproof type, Prier Brass C-534, Woodford Model 65 brass, 
Zurn Z-1321, or equal. 
 
 
Freeze-Proof Hose Bibs 
 
Freeze-proof hose bibs shall be bronze Nibco No. 95C, for threaded piping or approved equal by 
Mueller, or Woodford. 
 
 
Anti-Siphon Device 
 
Provide anti-siphon device on hose bibs on all potable waterlines. 
 
 
Ball Valves 
 
PVC Ball Valves:  PVC ball valves shall be same as the pipe and located where shown or called for.  
The valves shall be of the true-union ball type with the plug rotating inside the valve body.  Seats 
shall be Teflon, with Viton or EPDM "O" rings.  Use valves manufactured by Chemtrol Piping 
Systems, Inc., Hayward, Spears or equal. 
 
Brass Ball Valves:  Brass ball valves shall be two-piece construction, standard port with lever 
handle.  Valves shall be 1600 Series as manufactured by ITT Grinnell, Nibco, Watts or equal. 
 
 
Temporary Blowoff Valve 
 
Valve for Blowoff Valve assembly shall conform to Cast Iron Gate Valve in this section.  
Additional material for complete installation shall include the following: 
 

 Thrust collar with anchor ring 
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 Six (6) linear feet of ductile iron pipe 
 45 degree restrained mechanical joint elbow 
 PVC water main, length required to open into roadside drain. 

 
 
Air Vacuum/Pressure Air Valve Assembly 
 
An automatic pressure air release and air vacuum relief valve assembly shall be installed in the 
locations indicated on the drawings.  Each valve assembly shall be installed complete with 
appurtenant piping and valves as specified or shown, and at the size indicated.  Pressure air release 
valve orifice shall be no less than 1/16 inch. The valves shall be designed for a water working 
pressure of 150 psi, shall have stainless steel floats, and all working parts shall be brass, stainless 
steel, or other non-corroding materials.  Soft seats shall be provided where lower system pressures 
require, based upon manufacturer recommendations. 
 
Sewer pressure air release and air vacuum relief valves may be of the combination type with a valve 
assembly which functions as both an air and vacuum valve and a pressure air release valve.  Valves 
shall be Golden Anderson, Crispin, APCO, or equal. 
 
The exhaust from each valve shall be piped as indicated, and include back-flushing attachments.  A 
shutoff valve shall be provided in the piping to each air vacuum/pressure valve assembly. Valves 
shall be Golden Anderson, Crispin, APCO, or equal. 
 
 
Check Valves 
 
Cast Iron Swing Check Valve:  Provide cast iron swing check valves with outside lever and weight, 
bronze mounted pin, and seat ring and disc of brass or bronze.  Check valves shall be designed for 
working pressure of not less than 150 psi.  Valves shall have a suitable opening for cleaning without 
disconnection from the pipe.  Valves shall be manufactured by American Darling, Mueller, or 
approved equal. 
 
Backflow Prevention 
 
Reduced Pressure Principle Backflow Preventer:  The reduced pressure principle backflow 
preventer shall be a complete assembly consisting of two independently acting springloaded toggle 
lever check valves together with an automatically operating pressure differential relief valve located 
between the two check valves.  The first check valve shall reduce the supply pressure a 
predetermined amount so that during normal flow and the cessation of normal flow, the pressure 
between the checks is less than the supply pressure.  In the case of leakage of either check valve, the 
differential relief valve shall discharge to atmosphere to maintain the pressure between the checks, 
less than the supply pressure.   
 
The unit shall include tightly closing shutoff valves located at each end of the device, and shall be 
fitted with four test cocks.  Operation shall be completely automatic.  All internal parts of the toggle 
lever check valves and pressure differential relief valve must be removable or replaceable without 
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removal of the backflow preventer assembly from the line.  The reduced pressure backflow 
preventer shall be similar in all respects to Backflow Preventer as manufactured by Watts Series 
909, Ames, Wilkins, or equal.  
 
Double Check Valve Assembly:  Use only where applicable or directed by the City.  The double 
check valve assembly shall be a complete unit consisting of 2 independently acting spring-loaded 
toggle lever check valves, 2 shut-off valves and 4 test cocks arranged so that a test of each check 
valve can be made.  The spring loading of the check valves shall be sufficient to hold at least 1 psi 
in the direction of flow.  The head loss across the entire unit shall not exceed 10 psi at the rated 
flow. 
 
All parts must be removable or replaceable without removal of the unit from the line.  All materials 
shall be corrosion resistant.  Where ferrous metals are used, they shall be protected against 
corrosion.  The assembly shall be Hersey model EDDC, Watts Model 909, Wilkins, or approved 
equal. 
 
Double Check Detector Assembly:  The double check detector assembly shall be installed on fire 
protection or automatic sprinkler systems when connected to the potable water supply.  The unit 
shall be a complete unit consisting of UL listed resilient seated OS&Y shutoff valves and test cocks.  
The unit shall be UL/FM approved with UL/FM approved OS&Y shutoff valves.  The auxiliary line 
shall consist of an approved backflow prevention device and water meter. 
 
The body of the assembly shall be constructed of fused epoxy coated cast iron, with bronze seats 
and test cocks.  Check valve discs shall be rubber.  Meter shall measure in cubic feet.  The assembly 
shall meet basic requirements outlined in AWWA Standard C510. 
 
All parts must be removable or replaceable without removal of the unit from the line.  The assembly 
shall be Watts Model 709DCDA, equal by Ames or Wilkins, or other approved equal. 
 
Backflow Prevention Testing 
 
All backflow prevention assemblies shall be installed according to the manufacturer’s specifications 
and shall be tested by a certified technician before being placed into service, with test results 
presented to the Water Distribution Division/Cross-Connection Control Technician.  
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Fire Hydrants 
 
Fire hydrants shall be standard 3-way fire hydrants complying with AWWA C-502 and shall be 
equipped as follows: 
 
 4-1/2" valve opening 
 1 pumper connection 
 2 - 2-1/2" hose nozzles  
 A mechanical joint inlet connection 

 Threaded connections in accordance with National Standard fire hose coupling screw 
threads as shown in NFPA No. 194. 

 Minimum bury of thirty-six (36") inches and stand approximately thirty (30") inches above 
the surface elevation. 

 Dry-top. 
 Anti-Freeze drains with bronze drain valve.  
 Traffic Model. 
 Bronze threads between hydrant valve seat and seat attaching assembly. 
 Main valve shall close with the water pressure. 
 
Fire hydrants shall be Model A-421 by Mueller Company, Mark 73 by American-Darling or equal. 
 
 
Miscellaneous 
 
Valve Box:  Furnish with each valve for underground installation one gray iron screw type 
adjustable valve box and cover suitable for H-20 loading.  The cover shall have cast on the upper 
surface in raised letters the label "WATER" or "SEWER" as appropriate.  Set the valve box in a 
concrete pad.  Supply with each valve box a bottom, middle and top section and cover, all of gray 
iron conforming to ASTM A48, Class 30 iron.  Use valve box model 8550 by EJ, or approved equal 
by Bingham & Taylor or Tyler Union. 
 
Any valve box extensions are required to be made of the same material as the valve box.  PVC pipe 
will not be allowed. 
 
 
Painting 
 
Paint all exposed (or below ground in vaults) ferrous metal as directed by the City. 
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Pipe Accessories 
 
General 
 
Shop Drawings:  Submit shop drawings or product data for all accessory items. 
 
Provide factory-fabricated piping accessories as hereinafter specified for use in the service 
indicated.  Provide products of the type and pressure-rating indicated for each service or, if not 
indicated, provide proper selection as determined by the piping system installer to comply with 
installation requirements.  Provide sizes and connections matching pipe, tube, valve and equipment 
connections. 
 
 
Manual Air Release Valve 
 
Where manual air release valves are required, provide a cast iron meter box to house the manual air 
release assembly as shown on the drawings.  Set the meter box on the Right-Of-Way where possible 
and run a 1" PE tubing service line from a tap in the carrier line to the meter box.  Install a 1-inch 
Mueller 110 CC connection for CTS O.D. tubing - both ends, with three (3) feet of 1-inch PE tubing 
on the outlet side, coiled in the meter box.  Set the meter box on a five (5) cubic foot gravel bed, and 
compact backfill evenly around the box to hold it in place.  The meter box shall be model MB-382 
by Sigma Corporation, or approved equal. 
 
 
Pipe Location System 
 
Provide and install an early warning detection tape to facilitate the location of buried pipe.  For 
detection of non-metallic pipe, provide tape with a metalized core for easy detection with pipe 
location equipment.  Install detection tape not less than 2' above the pipe and not more than 6" to 
either side of the centerline of the pipe.  Provide a taping system such as Terratape by Griffolyn 
Company or equal. 
 
Non-metallic pipe installed in straight lines between manholes, inlets or vaults need not be protected 
by tape with metalized core. 
 
 
Meter/Valve Box – Pressure Taps and Clean-outs 
 
Provide and install an injection-molded, polyethylene valve box on all pressure taps and sewer 
service clean-outs.  Box shall have cast iron lid and be comparable to the MB-9 Little Rhino 
meter/valve box as distributed by Southeastern Distributors, Inc. in Sweetwater, Tennessee. 
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Water Services 
 
General 
 
Shop Drawings:  Submit shop drawings or product data for all water service items. 
 
Provide factory-fabricated water service materials as hereinafter specified for use in the manner 
indicated.  Provide products of the type, size and pressure rating indicated or required. 
 
 
Service Saddles 
 
Service saddles shall have ductile iron body, with double stainless steel straps and Mueller (CC) 
threads.  Service saddles shall be model 397 as manufactured by Smith-Blair, or equal by Romac or 
Mueller Company. 
 
 
Corporation Stops 
 
Corporation stops shall have inlet connections with Mueller (CC) thread, and outlet connection with 
Mueller Insta-Tite connection for CTS O.D. P.E. plastic tubing.  Stops shall be model 300 as 
manufactured by Mueller, or approved equal. 
 
 
Curb Stops 
 
Curb stops shall have inlet compression connection for CTS O.D.  PE tubing, and outlet shall be 
meter saddle nut, as manufactured by Mueller Co. 
 
 
Service Tubing 
 
Service tubing shall conform to ASTM specification D 2737, SDR 9, CTS O.D.  Service tubing 
shall be NSF approved. 
 
 
Meter Resetter (Yoke) with Curb Stops 
 
Resetters (Yokes) shall be copper and have curb stop with lock wing on inlet and dual check valve 
on outlet, and shall have inlet and outlet meter thread, and shall be FVHH72-27W-MM-44 as 
manufactured by Ford. 
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Meter Setter 
 
Setters for 2-inch and larger services shall include 2-inch flanged ball valves with copper bypass 
and 1 inch ball valve. All valves shall be of brass construction.  Meter setter shall be Model 
LSVBB11-77-9547601 as manufactured by Ford. 
 
 
Meters 
 
Water meters for standard service shall conform to AWWA Standard C 700.  Meters shall be C700 
positive displacement meter.  Meter shall read in cubic feet.  Main case, register case and lid shall be 
low-lead bronze, lined to prevent corrosion.  Meter shall be magnetic drive and shall easily 
converted to pulse generator, encoder or transmitting register for remote electronic or automatic 
meter reading. 
 
Water meters for 2-inch and larger services shall be the electromagnetic flow meter evoQ4 as 
manufactured by Elster.  The body of the meter shall be 304 stainless steel.  The flow tube shall be 
epoxy coated stainless steel, with epoxy coated cast iron flanges.  Meter shall be fitted with pulse 
output device for attachment to AMR device.  Meter shall read in cubic feet. 
 
 
Backflow Preventer 
 
Backflow preventer shall be bronze body construction, two compact acetyl resin plastic check 
modules, with buna "N" seals, stainless steel springs, "O" ring union seals and one union with the 
union nut drilled to accept a tamper-proofing lock wire.  The backflow preventer shall have NPT 
threaded female union inlet, NPT threaded female outlet and sized to fit the service meter installed.  
Preventer shall be Watts 7U2-2 or approved equal. 
 
 
Backflow Preventer Enclosure 
 
The backflow preventer enclosure shall be flip-top style, insulated fiberglass enclosures with heater.  
Enclosure shall incorporate self-regulating, 60 Watt, 120 Volt, single phase, heating cable or 
thermostatically controlled heater.  Enclosure shall be sized to fit the Backflow Preventer.  
Contractor shall install concrete pad per the enclosure manufacturer’s recommendation.  Enclosure 
shall be Hot Box Unit No. HB1 or approved equal. 
 
 
Meter Box (3/4 & 1 inch meters) 
 
Meter box shall be oval shaped, cast iron type, complete with cover.  Cover shall include 
accommodations for AMR radio read equipment.  The meter box shall be model MB-382 by Sigma 
Corporation, or approved equal. 
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Meter box in non-traffic areas shall be a 12” standard rectangular, plastic meter box, complete with 
lid.  Lid shall consist of AMR radio read lid with AMR locator, or solid plastic lid with recessed 
AMR pad hole.  Boxes shall be Alliance Series 1200 by DFW Plastics, Inc. 
 
 
Meter Box (1-1/2” and larger meters) 
 
Meter box shall be rectangular shaped, polyethylene type, complete with cover.  Cover shall include 
accommodations for AMR radio read equipment.  The meter box shall be model MB-17 with 
Neptune lid by Southeastern Distributors, Inc. of Sweetwater, Tennessee, or approved equal. 
 
Meter boxes in non-traffic areas shall be 18” standard rectangular, plastic meter box, complete with 
bolt down lid.  Lid shall consist of a solid plastic lid with recessed 2” AMR pad hole.  Boxes shall 
be specification grade Carson Series 1730 by Carson Industries, LLC. 
 



THRUST BLOCKING CONDITIONS

POLYWRAP SHALL BE USED TO COVER
FITTINGS AND BOLTS.

TO DETERMINE THE SIZE OF A CONCRETE
THRUST BLOCK, DIVIDE THE TOTAL FORCE
BY THE BEARING VALUES OF THE SOIL.
THE QUOTIENT WILL BE THE SIZE OF THE
BEARING AREA OF THE THRUST BLOCK IN
SQUARE FEET.  APPROXIMATE VALUES
FOR VARIOUS TYPES OF SOIL ARE LISTED
IN TABLE.  NO RESPONSIBILITY CAN BE
ASSUMED FOR THE ACCURACY OF THE
DATA IN THIS TABLE DUE TO THE WIDE
VARIATION OF BEARING LOAD
CAPABILITIES FOR EACH SOIL TYPE.

(LB./SQ. FT.)
SOIL BEARING LOAD

MUCK 0
SOFT CLAY 1,000
SILT 1,500
SANDY SILT 3,000
SAND 4,000
SANDY CLAY 6,000
HARD CLAY 9,000

TOTAL POUNDS
NOM.

PIPE DIA.
DEAD
END

90°
BEND

45°
BEND

22‐12°
BEND

11‐14°
BEND

4"

6"

8"

10"

12"

14"

16"

18"

20"

24"

30"

36"

42"

48"

54"

2,700

5,600

9,700

14,500

20,500

27,600

35,700

44,800

55,000

78,500

120,600

172,800

233,300

304,000

384,100

3,800

8,000

13,600

20,500

29,000

39,000

50,400

63,400

77,000

110,000

170,600

244,400

330,000

430,000

543,200

2,100

4,300

7,400

11,100

15,700

21,100

27,300

34,400

42,100

60,000

92,300

132,300

178,600

232,700

294,000

1,100

2,200

3,800

5,700

8,000

11,000

14,000

17,500

21,500

31,600

47,100

67,500

91,000

118,600

149,000

530

1,100

2,900

4,000

5,400

7,000

8,800

10,800

15,400

23,600

33,900

45,700

59,600

75,300

RESULTANT THRUST AT FITTING AT 150 PSI WATER PRESSURE

21 3

1. DIRECTION CHANGE, ELBOW
2. THRU LINE CONNECTION, TEE
3. DIRECTION CHANGE, CROSS USED AS ELBOW
4. DIRECTION CHANGE, TEE USED AS ELBOW
5. CHANGE LINE SIZE, REDUCER
6. THRU LINE CONNECTION, CROSS USED AS TEE
7. DIRECTION CHANGE

54 6

7

1,900

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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THRUST BLOCKING
M04A-WASH



PIPE

PROVIDE
8" CABC

EXISTING PAVEMENT
OR CONCRETE

MINIMUM REQUIRED
FOR PIPE INSTALLATION

2" ASPHALT TYPE S 9.5‐B
(SEE SPECIFICATIONS)

SAW CUT

EMBEDMENT
AND BACKFILL
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NON-SYSTEM STREET PAVEMENT RECONSTRUCTION
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NOTE:
FURNISH PRECAST
EXTENDED BASE FOR
MANHOLES OVER 7' DEEP

STABILIZATION STONE AS SPECIFIED
(12" MIN. UNLESS OTHERWISE NOTED)

FLEXIBLE SLEEVE WITH
STAINLESS STEEL STRAPS

INSTALL GASKETS AS SPECIFIED
(ALL JOINTS TYP)

24" MH FRAME AND COVER
TO BE SET IN MORTAR

GRADE RINGS (MIN. 2)
FOR FUTURE ADJUSTMENT

DIAMETER
AS SPECIFIED

MANHOLE STEPS

2' I.D.

12" TYP

PR
EC

AS
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M
AN
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LE
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ED

2'-0" MAX

16" TYP

PIPE ENTRY POINTS SHALL PROVIDE
2" CLEARANCE FROM PIPE
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DWG No. MH1B-WASH



NOTE:
FURNISH PRECAST
EXTENDED BASE FOR
MANHOLES OVER 7' DEEP

MJ CAP WITH UPPER
2/3 OF END REMOVED
SECURE WITH
RETAINER GLAND

24" MH FRAME AND COVER
TO BE SET IN MORTAR

GRADE RINGS (MIN. 2)
FOR FUTURE ADJUSTMENT

ALL FITTINGS AND PIPE IN DROP
ARE DUCTILE IRON MECHANICAL
JOINT WITH RETAINER GLANDS

DIP TRANSITION

INCOMING PIPE SIZE OF 8"-12"
USE 8" DROP

EARTH FILL
COMPACTED TO 95%

CONCRETE BLOCKING
TO TOP OF PIPE

STABILIZATION STONE
AS SPECIFIED
(12" MIN. UNLESS
OTHERWISE NOTED)

DIAMETER
AS SPECIFIED

iv
&
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ers
Associates, Inc.

DWG No. MH2B-WASH



PRECAST CONCRETE
DOGHOUSE BASE

PRECAST CONCRETE
MANHOLE SECTIONS

NEW PIPELINE
(WHERE APPLICAPLE)

12" CONCRETE SLAB
CAST‐IN‐PLACE

EXISTING
PIPELINE

NEW PIPELINE
(WHERE APPLICABLE)

INSTALL FLEXIBLE
CONNECTOR SLEEVE

FILL HOLE WITH NON‐SHRINK GROUT.
APPROACH FROM INTERIOR AND EXTERIOR.
APPLY GENEROUS APPLICATION OF
BITUMINOUS COATING TO EXTERIOR (TYP)

SET PRECAST DOGHOUSE BASE
(WITHOUT FLOOR) INTO CONCRETE
PRIOR TO SETTING‐UP OF CONCRETE

REMOVE EXISTING PIPE SECTION
AND FORM BENCHES TO DIRECT FLOW

6"

48"

FLOW

FL
O
W

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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DOGHOUSE MANHOLE
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NOTE:

MANHOLE TO PROVIDE
PIPE INVERT CROSS‐SECTIONS
FOR FULL PIPE DIAMETER SIZE

STEEL TROWEL FINISH
1" PER FOOT (TYP)

2-WAY
INTERSECTION

STRAIGHT

3 OR 4-WAY
INTERSECTION

EVEN RADIUS CURVES

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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MANHOLE INVERTS - PLAN
MH14-WASH



LENGTH VARIES

NOTE:

#57 STONE TO BE INSTALLED
UNDER SERVICE PIPE

CURB AND GUTTER

PAVEMENT

SCH. 40 PVC
ADAPTER COUPLING

22-1
2° BEND

COMBINATION WYE
AND 1/8 BEND

SCH. 40 PVC DWV SEWER
SERVICE PIPE AT 1% MIN. GRADE
(ASTM D-2665, D-1785)

3'-5' DEEP
OR AS SHOWN

ON PLAN

CLEANOUT BOX
(RHINO MB-9)
TO BE INSTALLED
AT ALL LOCATIONS

SEWER MAIN

22.5°

R/W
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DWG No. SS5C-WASH



SEWER SERVICE LINE

CLEAN‐OUT (TYP)

PLUG

WYE

WYE

4" FOR A TWO APARTMENT HOUSE.
IF MORE THAN TWO APARTMENTS,
SERVICE 6" TO THE SEWER MAIN

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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SEWER SERVICE - MULTIPLE
SS5D-WASH



2" WATER METER

2" CURB STOP (TYP)
2"x6" BRASS NIPPLE

2" BRASS 90° ELL

2" BRASS TEE
(TYP) PLATE STRAINER

2" GATE VALVE

TAPPING SADDLE

WATER MAIN

2"x3" BRASS NIPPLE

2" BRASS 90° ELL

2"x6" BRASS NIPPLE

2"x3" BRASS NIPPLE

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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2" METER SERVICE
W04C-WASH



WATER MAIN

2" WATER METER

TAPPING SADDLE

PLATE STRAINER

2" GATE VALVE 2" CURB STOP (TYP)

2"x3" BRASS NIPPLE

2"x3" BRASS NIPPLE

2" BACKFLOW PREVENTER

NOTE:

CITY WILL DETERMINE WATER METER
AND BACKFLOW PREVENTER.

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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2" IRRIGATION TAP
W04D-WASH



WATER
MAIN

TAPPING SLEEVE
MUELLER‐H615
OR EQUAL

TAPPING VALVE

8" FIRE LINE

OS&Y VALVE

RPDA

NOTE:

BACKFLOW PREVENTERS MAY BE INSTALLED
INSIDE BUILDINGS IF PROVISIONS ARE MADE
FOR TESTING AND THE PUBLIC WORKS
DEPARTMENT MUST HAVE ACCESS.

BACKFLOW PREVENTION ENCLOSURE
SEE DETAIL W46A‐WASH FOR ABOVE
GROUND INSTALLATION DETAIL.
CONSTRUCTED AS DIRECTED BY
DIRECTOR OF PUBLIC WORKS

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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FIRELINE SPRINKLER
W08D-WASH



UNFORMED CONCRETE
SLOPE AWAY FROM
HYDRANT DRAIN

GRAVEL

BACKFILL
AND TAMP

6" GATE VALVE

TEE
3
4" THREADED ROD
EACH SIDE, 180° APART
(TYP)

NUT AND LOCK WASHER
EACH END ROD (TYP)

6" DIP OR PVC (C900)

GROUND LINE

CONCRETE COLLAR

VALVE BOX

HYDRANT PUMPER NOZZLE SHALL
BE PERPENDICULAR TO ROAD

RIGHT‐OF‐WAY

3
'‐
0
" 
M
IN

NOTE:

 CENTERLINE TO BE PLUMB.  IF
ADJUSTMENT IS NECESSARY
AFTER PRESSURE TEST,
RETESTING MAY BE REQ'D

 VALVE BOX SHALL NOT BE
INSTALLED IN CURB & GUTTER

18" MIN ‐
24" MAX

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY

iv
&

Since 1918

ers
Associates, Inc.

PREPARED WITH THE ASSISTANCE OF:

NOT TO SCALE
DWG No.

TYP. FIRE HYDRANT AND VALVE
W08-WASH



TAPPING SADDLE

WATER
MAIN

CORPORATION STOP

1" 160 PSI POLYTUBING OR
1" K-TYPE COPPER TUBING

METER BOX

DUAL
CHECK
ALVE

3
4" METER RESETTER (7")

3
4" OR 'U' BRANCH

BRASS COUPLING
1" CURB STOP

3
4" METER COUPLING

LOCK WING
METER STOP

SECTION A-A

DUAL 3 4" METER SETTING
OR 'U' BRANCH WATER SERVICE LINE.
DUAL METERS, SAME SETTING

METER COUPLING

CURB STOP

'U' BRANCH
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DWG No. W12B-WASH



NOTE:

AFTER PRESSURE AND CHLORINATION TESTS
HAVE BEEN APPROVED BY THE ENGINEER,
SERVICE PIPING SHALL BE REMOVED AND
CORPORATION STOP CLOSED AND PLUGGED.

TAPPING SADDLE

CORPORATION STOP

45°' MIN.

SERVICE PIPE

CURB STOP
WITH LOCKING

SERVICE PIPE TO
TEST/CHLORINE PUMP

CONNECTOR TO PLASTIC PIPE,
COMPRESSION TYPE

WATER MAIN

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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TEMPORARY PRESSURE TEST / CHLORINATION / BLOW-OFF CONNECTION
W18A-WASH



FINISHED GRADE

VALVE BOX

2" BALL VALVE

MAIN

SERVICE SADDLE

2" BRASS THREADED NIPPLE (TYP)
2" PVC TRANSITION FITTING (TYP)

2" PVC PIPE

2" CURB STOP
WITH LOCKING

REMOVE 2" PVC BLOW-OFF PIPE
AND FITTINGS AFTER FLUSHING.
COMPLETE 2" WATER SERVICE
AS REQUIRED.

42"±

W26B-WASH
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DWG No.



 NOTES 

1. ALL FLANGE BOLTS SHALL BE GALVANIZED.

2. USE ONLY CONTROL DEVICES APPROVED BY THE CITY AND THE FOUNDATION
FOR CROSS‐CONNECTION CONTROL AND HYDRAULIC RESEARCH, UNIVERSITY
OF SOUTHERN CALIFORNIA.

3. SUBMITTAL SHALL SHOW ALL PIPING AND APPURTENANCES WITHIN THE
PROTECTIVE ENCLOSURE WITH MEASUREMENTS AND CLEARANCES CLEARLY
LABELED.

4. ENCLOSURE MUST BE SIZED TO ALLOW ADEQUATE ROOM FOR TESTING,
MAINTENANCE AND OPERATION.

5. DRAIN OPENINGS SHALL BE SIZED TO ADEQUATELY RELIEVE MAXIMUM
DISCHARGE OF APPROPRIATE DEVICE.

6. REDUCED PRESSURE PRINCIPLE ASSEMBLIES (RPZ) SHALL REQUIRE AN ABOVE
GROUND INSTALLATION.

7. REFER TO THRUST BLOCKING DETAIL (M04A‐WASH) FOR REACTION
BLOCKING.

8. SEE DETAIL W46‐WASH FOR PLAN VIEW.

MECHANICAL
RESTRAINT DEVICE
(TYP)

CONCRETE BOTTOM
(4" MIN. THICKNESS)

CONCRETE OR METAL
PIPE SUPPORTS

FINISH GRADE

PROTECTIVE ENCLOSURE

12" MIN.
30" MAX

FLANGE ADAPTER (TYP)

DRAIN (TYP)

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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BACKFLOW PREVENTION - SECTION
W46A-WASH



BACKFLOW PREVENTION ENCLOSURE
SEE DETAIL W46A‐WASH FOR ABOVE
GROUND INSTALLATION DETAIL.
CONSTRUCTED AS DIRECTED BY
DIRECTOR OF PUBLIC WORKS

OS&Y VALVE

BACKFLOW
PREVENTER

TAPPING
VALVE

TAPPING SLEEVE
MUELLER‐H615
OR EQUAL

TEE

90 ELL

SINGLE

REDUNDANT

NOTE:

BACKFLOW PREVENTERS MAY BE INSTALLED
INSIDE BUILDINGS IF PROVISIONS ARE MADE
FOR TESTING AND THE PUBLIC WORKS
DEPARTMENT MUST HAVE ACCESS.

WATER
MAIN

USE WITH THE CITY OF WASHINGTON, N.C. STANDARD SPECIFICATIONS ONLY
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BACKFLOW PREVENTION - PLAN
W46-WASH


