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3.00 GENERAL 

3.00.00   DESCRIPTION: General requirements for water facilities. 

3.00.01   STATE OF OREGON REQUIREMENTS 
In general, the State of Oregon’s rules govern the quality of water and not the 
manner in which it is distributed. However, the rules do contain a limited 
number of standards with storage and piping criteria: 

• Distribution piping shall be designed and installed so that the pressure 
measured at the property line of any user shall not be reduced below 20 psi 
(OAR 333-061-00580(9) (e)). 

• Wherever possible, dead ends shall be minimized by looping. Where dead 
ends are installed, blow offs of adequate size shall be provided for flushing 
(OAR 333-061-0050(9) (h)). 

• Wherever possible, distribution pipelines shall be located on public 
property. Where pipelines are required to pass through private property, 
easements shall be obtained from the property owner and shall be recorded 
with the county clerk (OAR 333-061-0050 (9) (a)). 

3.00.02   EXISTING WATER MAINS AND WATER FACILITIES 
Existing water mains and water facilities that are in non-conformation with the 
current MWC standards shall be brought into compliance with current MWC 
standards upon new developments and/or upgrades. 

3.00.03   PROPOSED DESIGN OF WATER MAINS 
Design of future (proposed) water mains and water facilities shall not create 
non-compliant conditions and/or maintenance hardships. All water main and 
water facilities shall be designed to current MWC standards. 

 
3.01 WATER MAINS 

3.01.00   DESCRIPTION: Requirements of water mains for water distribution systems. 

3.01.01   TYPE OF PIPE 
Pipe used for distribution mains shall be new Ductile Iron (DI) Pipe. All Ductile 
Iron Pipe with diameters of 4-inch (4”) through 12-inch (12”) shall have a wall 
thickness of Class 52. Pipe with diameters of 14-inch (14”) through thirty-six-
inch (36”) shall have a wall thickness of Class 50. All pipe classes and styles 
shall be represented on Engineered plans.  
Pipe used for transmission mains shall be new Class 50 Ductile Iron (DI) Pipe 
or Steel pipe. Either pipe material can be used depending on an engineering 
analysis. Transmission mains are those pipes with diameters forty-two inches 
(42”) or larger. All Ductile Iron Pipe shall be encased with Polyethylene 
Encasement (Polywrap) in accordance with Medford Water Standard 
Specifications, no exceptions.    

JULY 2023 

























 
STANDARDS FOR WATER FACILITIES   SECTION III – GUIDELINES & DESIGN CRITERIA 
OCTOBER 2012  PAGE 13 OF 27 

service and a dedicated fire hydrant shall be a minimum of eight-inch (8″) in 
diameter. No other water service shall be taken from this water main.  

3.03.09   FIRE HYDRANTS MAXIMUM LENGTH 
Fire hydrant lateral lines shall not exceed 100 feet (100′) in length. 

3.03.10   EXISTING FIRE HYDRANTS  
Existing fire hydrants shall not be removed and reinstalled. Existing fire 
hydrants that do not facilitate or are in conflict with proposed improvements 
shall be abandoned and a new fire hydrant installed in the appropriate location. 
Existing fire hydrants that need to be adjusted to grade shall be evaluated on 
case by case bases. If the existing fire hydrant has been in service for 15 years 
or more, then the fire hydrant shall not be adjusted to grade, but removed and a 
new fire hydrant shall be installed.   

3.04 METERS AND SERVICE LINES 

3.04.00 DESCRIPTION 
 This section covers the requirements for water meters and water service lines. 

3.04.01   TYPE OF METERS AND SERVICE LINES 
 Water meters and service lines shall be per MWC standards. Residential water 

meters shall be sealed register (SR) positive displacement water meters. 
Commercial and industrial water meters shall be either turbo (series W) or 
combination (SRH) water meters. Service lines shall be copper, except for 
three-inch (3″) and larger water services which shall be Class 52 ductile iron 
pipe. 

3.04.02   SIZE OF METERS AND SERVICE LINES 
 The standard sizes for water meters shall be ⅝″ by ¾″, ¾″ by ¾″ (residential 

fire service/domestic water meter), 1″, 1½″, 2″, 3″, 4″, 6″, 8″ and 10″. No other 
sizes of water meters are allowed. The standard sizes for residential water 
meters are ⅝″ by ¾″ and 1″. The standard sizes for commercial and industrial 
water meter are ⅝″ by ¾″, 1″, 1½″, 2″, 3″, 4″, 6″, 8″ and 10″. The standard sizes 
for irrigation water meter are ⅝″ by ¾″, 1″, 1½″, 2″ and 3″. One inch (1″) service 
lines shall be used with ⅝″ by ¾″, ¾″ by ¾″ and 1″ water meters. Service lines 
shall match water meter sizes for 1½″, 2″, 3″, 4″, 6″, 8″and 10″, except for 3″ 
water meters which shall have a 4″ service line. 

 The ¾″ by ¾″ water meter will only be allowed for dual use as residential fire 
service/domestic water service.  

 Large water meters (i.e., 2″ water meters and bigger) shall be installed with 
bypass water main to allow maintenance and testing of the water meter.  
Each water meter shall be served independently via a service line from the 
water main. Multiple water meters from a single service line is not allowed.  
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IIA 
 

STANDARD SPECIFICATIONS FOR 
DUCTILE IRON PIPE, DUCTILE IRON FITTINGS, 

VALVES AND FIRE HYDRANTS 
 

Reference herein is made to standards, tests, methods and specifications of research and 
technical organizations as follows: 
 

ASTM  American Society for Testing Materials 
AWWA  American Water Works Association 
ANSI  American National Standards Institute 
 

Reference to ASTM, AWWA or ANSI shall be understood to mean, in all cases, the standard or 
specification of latest revision unless otherwise stated in the Detail specifications. 
 
A.  SCOPE: This standard specification shall cover the materials and workmanship for the 

installation of ductile iron fittings, valves, and fire hydrant assemblies. 
 
B. MATERIALS 
 

Item Standard Specification, Test or Method Designation 
 
B-0.  Ductile Iron Pipe General 
 
B-1.  Ductile Iron Fittings AWWA C153 and C111 
   
B-2.  Ductile Iron Fittings (compact)  ANSI/AWWA C153/A21.53 
 
B-3.  Ductile Iron Pipe  ANSI/AWWA C151/A21.51, TJ and MJ x TJ 
  ANSI/AWWA C111/A21.11, MJ 
 
B-4.  Rubber-seated Butterfly Valves  AWWA C504 
 
B-5.  Resilient-Seated Gate Valves,  AWWA C509 
 3 through 12 NPS, for  
 Water & Sewer Systems 
 
 Protective Interior Coating  AWWA C550 
 for Valves 
 
B-6. Valve Boxes ASTM A48 CL35B 
 
B-7. Fire Hydrants for Ordinary AWWA C502 
 Water Service  
 
B-0.  Ductile Iron Pipe General 
 

 All ductile iron pipe shall be cast, cleaned, cement lined, coated, tested, and certified at 
 a single manufacturing facility with all manufacturing units contiguous to one another. 
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 An Affidavit shall be provided with each shipment stating that ductile iron pipe was cast 
 from a raw material source consisting of at least 75% recycled ferrous metals.  This 
 Affidavit shall be signed by a Professional Engineer registered in the state of the source 
 manufacturing facility. 
 
 All ductile iron pipe shall be cement mortar lined meeting the requirements of AWWA 
 C104. Cement mortar lining shall be applied and cured in a manufacturing unit 
 contiguous to the pipe casting unit. 
 
 The ductile iron pipe manufacturer and supplier shall certify that the source 
 manufacturing facility has been producing ductile iron pipe of the specified diameters, 
 dimensions, and Standards for a period of not less than ten years.  This Affidavit shall be 
 signed by a Professional Engineer registered in the state of the source manufacturing 
 facility. 
 
 All testing of ductile iron pipe required by AWWA A21.51 shall be conducted in testing 
 and laboratory facilities located in the United States and under the auspices of United 
 States laws and regulations.  Such test results shall be certified by a Professional 
 Engineer registered in the state of the source manufacturing facility. 
 
 An Affidavit shall be provided with each pipe shipment stating that for all ductile iron pipe 
 shipped all federal (United States) OSHA, EEO and environmental requirements 
 including Clean Air and Clean Water Acts have been met during the course of pipe 
 production. This Affidavit shall be signed by a Professional Engineer registered in the 
 state of the source manufacturing facility. 
 
 All ductile iron pipe manufacturing source facilities operated by the producing 
 manufacturer and / or supplier certainly including, but not limited to, the source 
 manufacturing facility, shall be ISO 9001 and 9002 certified.  An Affidavit stating such 
 shall be provided by the manufacturer and attested to by an officer of the supplying 
 company, if not supplied by the manufacturing company.  This Affidavit shall be signed 
 by a Professional Engineer registered in the state of the source manufacturing facility. 
 
 The ductile iron pipe manufacturer shall provide certification that the products 
 manufactured in the source facility have ten-year compliance with ANSI/NSF 61, 
 Drinking Water System Components-Health Effects.  Such certification shall be signed 
 by a Professional Engineer registered in the state of the source manufacturing facility. 
 
 The ductile iron pipe manufacturer and supplier shall certify that pipe shipments comply 
 with the provisions of the Buy American Act as contained in the Supplemental Provisions 
 of the specifications of the Bureau of Reclamation. 
 

Such certification shall be signed by a Professional Engineer registered in the state of 
the source manufacturing facility. 
 
B-1.  Ductile Iron Fittings 
 

B-1.1.  Flanged Fittings: Flanged ductile iron fittings shall conform to AWWA 
C153 and C111. Flanges shall have bolt circles and bolt holes matching 
those ANSI B16.1., the pressure rating shall be 250 psi. Flange thickness 
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to be uniform on full circumference of flange and thickness as specified in 
AWWA C153, table 53.1 Bolts for joining cast iron flanges shall be carbon 
steel of at least Grade 5 with American Standard Regular unfinished 
hexagon heads and the nuts shall be of steel with American Standard 
Regular hexagon dimensions, all as specified in American Standard for 
Wrench Head Bolts and Nuts (ASME B18.1). Bolts and nuts shall be 
cadmium plated in sizes to and including 7/8" diameter. All bolts and nuts 
shall be threaded in accordance with American Standard for Screw 
Threads (ASME B1.1.), Coarse Thread Series, Class 2A and 2B fit. 
Gaskets shall be rubber Flange Tyte as manufactured by the United 
States Pipe & Foundry Company or approved equal. Cement-mortar 
lining is required on all fittings. Fittings shall be as manufactured by Tyler, 
Trinity Valley, U.S. Pipe, Pacific States Pipe, American, Griffin, and Union 
Foundry, or an approved equal. 

 
B-2.  Ductile Iron Fittings (Compact) 
 

B-2.1. Mechanical Joint Fittings: Mechanical joint ductile iron compact fittings 
shall conform to AWWA C153. Joints shall conform to AWWA C111. Joint 
accessories shall be furnished with the fittings. Bolts shall be low-alloy 
steel or ductile iron in accordance with AWWA C111. The pressure rating 
shall be 350 psi. Fittings must be cement-mortar lined in accordance to 
AWWA C104. Fittings shall be as manufactured by Tyler, U.S. Pipe, 
Pacific States Pipe, American, Griffin, Union Foundry, or an approved 
equal. 

 
B-3.  Ductile Iron Pipe 
 

B-3.1.  Mechanical Joint Pipe: Mechanical joint ductile iron pipe shall conform to 
AWWA C151. Pipe with diameters of 12-inch (12”) and smaller shall have 
a wall thickness of class 52. Pipe with diameters of 14-inch (14”) and 
larger shall have a wall thickness of class 50. All pipe classes and styles 
shall be represented on Engineered plans.  The pipe shall be standard 
thickness cement-mortar lined conforming to the requirements of AWWA 
C104 and shall be as manufactured by United States Pipe & Foundry 
Company, Pacific States Cast Iron Pipe Company, and American or 
approved equal. Joints shall conform to AWWA C111. United States Pipe 
& Foundry Company MJ / TJ pipe joints are approved. Joint accessories 
shall be furnished with the pipe. Bolts shall be low-alloy steel or ductile 
iron in accordance with AWWA C111. 

 
B-3.2.  Push-on Joint Pipe: Push-on ductile iron pipe shall conform to AWWA 

C151.  Pipe with diameters of 12-inch (12”) and smaller shall have a wall 
thickness of class 52. Pipe with diameters of 14-inch (14”) and larger shall 
have a wall thickness of class 50. All pipe classes and styles shall be 
represented on Engineered plans. The pipe shall be cement-mortar lined 
conforming to the requirements of AWWA C104 and shall be as 
manufactured by United States Pipe & Foundry Company and by Pacific 
States Cast Iron Pipe Company, and American, or approved equal. Joints 
shall conform to AWWA C111, and shall be “Tyton” joint as manufactured 
by United States Pipe & Foundry Company and by Pacific States Cast 
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Iron Pipe Company or approved equal. United States Pipe & Foundry 
Company MJ/TJ pipe joints or an approved equal. The rubber ring gasket 
shall be suitable for the specified pipe sizes and pressures and shall be 
furnished with the pipe. A non-toxic vegetable soap lubricant shall be 
supplied in sufficient quantities for installing the pipe furnished. Fast-tite 
as manufactured by the Griffin Company may be substituted for "Tyton" 
joint pipe on contractor supplied and installed projects.  

 
B-3.3. Flanged Joint Pipe: Flanged ductile iron pipe shall conform to AWWA 

C115.  Pipe with diameters of 12-inch (12”) and smaller shall have a wall 
thickness of class 52. Pipe with diameters of 14-inch (14”) and larger shall 
have a wall thickness of class 50. All pipe classes and styles shall be 
represented on Engineered Design. The pipe shall be cement-mortar 
lined conforming to the requirements of AWWA C104 and shall be as 
manufactured by United States Pipe & Foundry Company and by Pacific 
States Cast Iron Pipe Company or approved equal. Bolts, gaskets, and 
installation shall be in accordance with the Appendix of AWWA C115. 
Flanges shall be ductile iron. 

 
B-3.4. Restrained Joint Pipe: Restrained joint ductile iron pipe shall conform to 

AWWA C151.  Pipe with diameters of 12-inch (12”) and smaller shall 
have a wall thickness of class 52. Pipe with diameters of 14-inch (14”) 
and larger shall have a wall thickness of class 50. All pipe classes and 
styles shall be represented on Engineered Design. The pipe shall be 
cement-mortar lined conforming to the requirements of AWWA C104 and 
shall be as manufactured by United States Pipe & Foundry Company and 
by Pacific States Cast Iron Pipe Company, and American or approved 
equal. The pipe shall be furnished with spigot ends and push-on joint 
bells suitable for transmitting the thrust created by a dead-end condition 
based on pipe diameter and a pressure of 150 psi. Restrained push-on 
joints shall be TR-Flex joint as manufactured by the U. S. Pipe & Foundry 
Company, Thrust-Lock as manufactured by Pacific States Cast Iron Pipe 
Company, or approved equal. All restraint ears, locking rings, etc. shall be 
installed. Restrained mechanical joints shall use joint restraint glands as 
specified in Section B-7.4. of these Specifications. 
 

B-3.5. Push-on Joint Pipe with 5 Degree Deflection: Where required by the 
Plans, push-on joint pipe in sizes 20" and larger as specified in Item B-
3.2. shall have sockets and spigots to permit a deflection of 5 degrees in 
the joint. Such pipe shall be suitably marked to distinguish it from other 
push-on joint pipe. 

 
B-3.6. Poly Pigs: “Poly Pigs” shall be constructed of flexible open cell polyurethane foam 

and be wrapped with polyurethane spiral bands. They shall be able to pass 
through reductions of up to 60% of cross sectional area of nominal pipe. They 
shall have the ability to negotiate short radius bends, ells, tees, crosses, wyes, 
gate valves, ball valves, multi-dimensional piping and reduced port values. “Poly 
Pigs” shall be a municipal series, coated type, 5-7 Ibs per cubic foot density, and 
generally be for a light cleaning or gauging application.  MWC may specify use of 
bare type 5-7 lbs per cubic foot density pig for use prior to the use of the coated 
pig.    
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B-4. Butterfly Valves (12" and larger): Butterfly valves shall be short bodied flanged or 

wafer type or mechanical joint ends when placed underground. They shall be 
epoxy coated and lined, rubber seated type and shall conform to AWWA C504, 
Class 150B, unless otherwise noted in the Detail Specifications. Butterfly valves 
shall be furnished with iron bodies. Flanges shall be drilled in accordance with    
ANSI-125 lb. standard. Mechanical joint ends shall conform to AWWA C111. 
Butterfly valves shall be suitable for direct burial and shall have direct burial, 
totally enclosed, integral manual operators which shall be fully gasketed and 
grease-packed and designed to withstand submersion in water to a pressure of 
10 psi. The valves shall open with a counter-clockwise rotation of a 2-inch nut.  

 
 THE MINIMUM NUMBER OF TURNS FROM CLOSED TO OPEN POSITION 

SHALL BE NOT LESS THAN TWO TURNS PER INCH OF VALVE SIZE. 
 

Only the following valves will be accepted: 
 
M & H  Kennedy 
Pratt Mueller 
 

B-5. Gate Valves & Tapping Valves 
 
B-5.1.  4" - 12" Valves: Gate valves shall be epoxy coated resilient-seated gate 

valves with a full rubber encapsulated wedge and floating stem nut, with 
non-rising stem, “O” ring seals and two-inch square operating nut. 

 12” valve for tapping valve only see section B-4 for butterfly valves. 
 

The valves shall open when turned counter-clockwise. All valves with 
mechanical joint connection shall be furnished with ductile iron nuts, bolts, 
glands and gaskets for mechanical joint connections. All valves shall have 
the manufacturer and date cast on the body. Gate valves shall conform to 
AWWA C509 Standards. 
 
Only the following valves will be accepted: 

 
M & H  Kennedy Valve   
Clow  Mueller 

 
Flange drillings shall be ANSI 125-lb. standard. Mechanical joints shall 
conform to AWWA C111. 
 

B-6. Valve Boxes: Valve boxes shall be the three-piece sliding adjustable made in the 
U.S.A “Medford” type consisting of a lid, box section, and steel casing extension.  
Valve box and lid shall be made of ductile iron as manufactured by East Jordon 
Iron Works valve lid Series 6800 CL35 and EJIW valve box part Series 8555 16” 
tall or approved equal. The valve box lid shall be labeled “Water” and shall fit the 
valve box snugly and shall not rock on its seat. The steel well casing shall be of 
12-gauge wall thickness, with outside diameter of 6 inches WSP bare or 
approved equal.  The steel well casing shall be within 6″ of finished grade.  
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B-7. Fire Hydrant Assemblies: Fire hydrant assemblies shall include the fire hydrant, 
auxiliary gate valve, valve box, and materials for anchorage such as mechanical 
joint restraint glands.  
 
B-7.1. Fire Hydrants: Fire hydrants shall be of the compression type conforming 

to AWWA C502 and shall have 5-inch valve opening with 6-inch 
mechanical joint and connection. The hydrant shall open when turned 
counter-clockwise and shall have two 2-1/2" hose nozzles and one 4-1/2" 
pumper nozzle. The nozzles and operating nut shall be National 
Standard. The hydrants shall be painted a chrome-yellow color and shall 
be equipped with a safety break flange located above the ground line. All 
hydrants shall have corrosion resistance protection on the interior of the 
hydrant shoe; coating shall conform to AWWA C550. The depth of bury of 
the hydrants shall be such that when the hydrant is set at the grade 
indicated on the plans that the ground line marked on the hydrant shall be 
at the sidewalk or ground surface. Mechanical joint and Flange ends shall 
have full wall ductile iron thickness elbow that is equal to AWWA C-509 
flange standard.  Only the following hydrants manufactured by the Mueller 
Company and Kennedy Valve Company will be accepted: 
 
Mueller Centurion A423    Kennedy Guardian (K-81D)  
 
Tables below has specific manufacturer part number for bury depth for 
MJ or flange type. 
 

 
Mueller Centurion (A423) 

(Flange) 
 Kennedy Guardian (K81D) 

(Flange) 
Depth of Bury Mueller #  Depth of Bury Kennedy# 

          3' 0" 423-532668           3' 0" 1546230615102YMOR 
3' 6" 423-532669  3' 6" 1546236615102YMOR 
4' 0" 423-532670  4' 0" 1546240615102YMOR 
4' 6" 423-532671  4' 6" 1546246615102YMOR 

 
Mueller Centurion (A423) 

(MJ) 
 Kennedy Guardian (K81D) 

(MJ) 
Depth of Bury Mueller #  Depth of Bury Kennedy# 

2' 6" 423-532115          2' 6" 1546325615102YMOR 
3' 0" 423-532116          3' 0" 1546330615102YMOR 
3' 6" 423-532117  3' 6" 1546335615102YMOR 
4' 0" 423-532118  4' 0" 1546340615102YMOR 
4' 6" 423-532119  4' 6" 1546345615102YMOR 
5' 0" 423-532120  5' 0" 1546350615102YMOR 

 
In general, MWC only allows a 3’ 6” bury.  Any proposed hydrant installation below 3’ 6” bury 
depth must be approved by MWC.  Hydrant bury depths from 4’ 0” to 5’ 0’ may be used as field 
conditions or design dictate with MWC approval. 
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B-7.2.  Auxiliary Valves: The fire hydrant auxiliary valves shall have mechanical 
joint ends and shall be gate valves conforming to the above Item B-5. The 
auxiliary valve shall be located adjacent to the hydrant branch tee which 
shall have a swivel branch. 

 
B-7.3. Valve Box for Auxiliary Valve: The valve boxes for the hydrant auxiliary 

valves shall conform to the above Item B-6. 
 
B-7.4. Joint Restraint Glands: Joint restraint glands used for thrust anchorage in 

place of regular cast iron mechanical joint glands shall be ductile iron 
mechanical joint Megalug, as manufactured by EBAA Iron, Roma Grip by 
Romac, Ford 1400 Series Restraint Gland, or approved equal. The 
minimum number of set screws by size of gland shall be as follows: 
 

4" - 2  14" - 10 
6" - 3  16" - 12 
8" - 4  18" - 12 
10" - 6  20" - 14 
12" - 8  24" – 16 
 

  B-7.5.  Tapping Sleeves and Saddles 
 

 B-7.5.1. Tapping sleeves (2-piece) for Ductile Iron pipe only sizes 4″ 
through 12″ shall be U.S. Pipe T-28 Dual compression seal, Kennedy Valve 
Manufacturing Co. square seal, Mueller outlet seal, Dresser style 974, ROMAC 
FTS-420, Smith Blair 622, JCM 412, and Tyler 

 
 B-7.5.2. Tapping sleeves (5-piece) shall be mechanical joint type for all 
cast iron pipe and ductile iron pipe size on size manufactured by Mueller Co, H-
615, M & H Valve Fitting Co., and Tyler  

 
 B-7.5.3. Tapping saddles for 14″ pipe and larger for Ductile Iron shall be 
U.S. Pipe ductile iron saddle castings conforming to ANSI A21.10 or as 
manufactured by the American Cast Iron Pipe Co.  The saddle straps, including 
threaded ends and nuts, shall be U. S. alloy having a minimum yield of 45,000 
psi, or approved equal.  In lieu of the above tapping saddle, a U. S. Pipe Dual 
compression seal tapping sleeve or a cast iron mechanical joint type by an 
approved manufacturer may be used. 
 
 B-7.5.4. Tapping saddles for 14” pipe and larger for Cast Iron shall be 
U.S. Pipe ductile iron saddle castings conforming to ANSI A21.10 or as 
manufactured by the American Cast Iron Pipe Co.  The saddle straps, including 
threaded ends and nuts, shall be U.S. alloy having a minimum yield of 45,000 
psi, or approved equal.  In lieu of the above tapping saddle, a U.S. Pipe Dual 
compression seal tapping sleeve or a mechanical joint type by an approved 
manufacturer may be used. 

 
All connections to a cement-lined and coated pipe will be made by the MWC with cooperation 
and assistance from the Contractor on excavation, backfill, temporary plating, and traffic control. 
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B-8. Couplings: All couplings shall meet current AWWA Standards. All center and end 
rings shall be ductile iron on 4" and larger pipe and meet acceptable ASTM 
Standards except where specifically stated otherwise. Gaskets shall be made of 
materials compounded for water service. Nuts and bolts shall be corrosion 
resistant, high strength, low-alloy steel with heavy hex nuts, meeting 
requirements of AWWA C111. Couplings shall be as manufactured by Smith 
BIair, Romac 501, Ford, or approved equal. 
 

C. WORKMANSHIP 
 

C-1.  Preparation of Trenches 
 

C-1.1. Grade: The bottom of the trench shall be excavated to the line and grade 
to which the pipe is to be laid, with proper allowance for pipe thickness 
and for gravel bedding as specified. The trench bottom shall form a 
continuous and uniform bearing and support for the pipe on bedding 
material at every point between bell holes, except that for a maximum 
distance of 18" near the center of the pipe, the bedding may be disturbed 
for the removal of lifting tackle. Where the trench is excavated in rock it is 
especially important that a minimum of three (3) inches of bedding 
material be used to obtain uniform bearing and support for the pipe. 

 
C-1.2. Bell (Joint) Holes: At the location of each joint, bell (joint) holes of ample 

dimensions shall be dug in the bedding as necessary to permit the joint to 
be made properly and to permit easy visual inspection of the entire joint. 

 
C-1.3. Removal of Water: The contractor shall at all times provide and maintain 

ample means and devices to remove and dispose of all water entering the 
trench excavation during the process of laying the pipe. 

 
C-2.  Laying 

 
C-2.1.  Distributing Pipe: Material shall be distributed on the job no faster than 

can be used to good advantage. In general, no more than one week's 
supply of material shall be distributed in advance of the laying  

 
C-2.2.  Handling Material: Proper implements, tools and facilities satisfactory to 

the Engineering Division shall be provided and used by the contractor for 
the safe and convenient prosecution of the work. All pipe, fittings, valves, 
and hydrants shall be carefully lowered into the trench, piece by piece, by 
means of a crane or other suitable equipment, in such a manner as to 
prevent damage to the pipeline materials and protective coatings and 
linings. Under no circumstances shall pipeline materials be dropped or 
dumped into the trench. 

 
C-2.3. Cleaning Pipe and Fittings: All lumps, blisters and excess coating shall be 

removed from the bell and spigot ends of each pipe. The outside of the 
spigot and the inside of the bell shall be wiped clean and dry and free 
from dirt, grease and foreign matter before the pipe is laid. 
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C-2.4. Placing of Pipe in the Trench: Every precaution shall be taken to prevent 
foreign material from entering the pipe while it is being placed in the line. 
If the pipe laying crew cannot put the pipe into the trench and in place 
without getting earth into it, the Engineering Division may require that, 
before lowering the pipe into the trench, a heavy, tightly woven canvas 
bag of suitable size shall be placed over each end and left there until the 
connection is to be made to the adjacent pipe. During the laying 
operations, no debris, tools, clothing or other materials shall be placed in 
the pipe. 

 
C-2.5. Number of Pipes Laid Before Jointing 
 

C-2.5.1.  Mechanical Joint and Push-On Joint Pipe: Mechanical joint pipe 
and push-on joint pipe shall be connected as hereinafter 
specified as soon as they are placed in the trench. 

 
C-2.6.  Preventing Trench Water from Entering Pipe: At times when pipe laying is 

not in progress, the open ends of pipe shall be closed by a water-tight 
plug or other means approved by the Engineering Division, and no trench 
water shall be permitted to enter the pipe. These provisions shall apply 
during the noon hour as well as overnight. If water is in the trench, the 
seal shall remain in place until the trench is pumped completely dry. 

 
C-2.7.  Cutting Pipe: The cutting of pipe for inserting valves, fittings or closure 

pieces shall be done in a neat and workmanlike manner without damage 
to the pipe or lining and so as to leave a smooth end at right angles to the 
axis of the pipe. 

 
Acceptable methods of cutting cast iron pipe are sawing with a band or 
powered hack saw or with a portable, gasoline engine driven abrasive 
saw. Cast iron pipe may also be cut with a lathe or portable milling saw. 
When approved by the Engineering Division, cast iron pipe may also be 
cut by breaking with the use of rolling pipe cutters, hydraulically actuated 
cutters such as “Wheeler” cutters or with the use of a sledge and cold 
cutter. 

 
Acceptable methods of cutting ductile iron pipe are only those done by 
sawing or milling. The flame cutting of cast iron or ductile iron pipe by 
means of an oxyacetylene torch shall not be allowed. 

 
When mechanical joint or push-on joint pipe is cut in the field, it shall be 
cut as recommended by the pipe manufacturer, and the cut end shall be 
reconditioned so that it may be used for the next joint. On push-on joint 
pipe, the outside of the cut shall be ground back or dressed as 
recommended by the pipe manufacturer and approved by the 
Engineering Division. 

 
C-2.8.  Bell End to Face Direction of Laying: Unless otherwise directed, pipe shall 

be laid with bell end facing in the direction of the laying; and for lines on 
an appreciable slope, bells shall (at the direction of the Engineering 
Division) face upgrade. 
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C-2.9.  Permissible Deflection at Joints: Wherever it is necessary to deflect pipe 

from a straight line, either in the vertical or horizontal plane, to avoid 
obstructions or plumb stems or where long-radius curves are permitted, 
the amount of deflection allowed shall not exceed that approved by the 
Engineering Division. Maximum permitted deflections are indicated 
hereinafter in Tables I and II except that deflection up to 5 degrees may 
be obtained in special 5 degree deflection push-on pipe specified in Item 
B-3.5. 

 
 

-- CONTINUED ON THE NEXT PAGE – 
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TABLE I 

MAXIMUM DEFLECTION OF  
MECHANICAL JOINT PIPE 

Safe Deflection for 150 Pounds Pressure 

Size of  
Pipe in 
Inches 

Maximum 
Joint 

Deflection 
in Degrees 

Deflection 
in Inches 
with Pipe 
Length of 

18’ 

Approx. 
Radius in Feet 

of Curve 
Produced by 

Succession of 
Joints Length 
in Feet - 18' 

4 8 29 120 

6 7 25 140 

8 5 19 195 

10 5 19 195 

12 5 19 195 

14 4 15 285 

16 4 15 285 

18 3 11 340 

20 3 11 340 

24 3 11 340 

30 3 11 340 

36 3 11 340 

*For pressures above 150 pounds, reduce the 
tabulated deflection by 10% for each 150 
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TABLE II 
MAXIMUM PERMISSIBLE 

DEFLECTION  
IN LAYING PUSH-ON JOINT PIPE 
Size of  
Pipe in 
Inches 

Maximum 
Joint 

Deflection 
in Degrees 

Deflection in Inches 

18 Feet 20 
Feet 

4 5 19 21 

6 5 19 21 

8 5 19 21 

10 5 19 21 

12 5 19 21 

14 4 15 17 

16 4 15 17 

18 3 11 12 

20 3 11 12 

24 3 11 12 

30 3 11 12 

36 3 11 12 
 

C-2.10. Alignment: Pipe lines intended to be straight shall be so laid, and in no 
case shall a deviation from the straight line at any joint exceed one (1) 
inch. 

 
C-2.11.Unsuitable Conditions for Laying Pipe: No pipe shall be laid in water or 

when in the opinion of the Engineering Division, trench conditions are 
unsuitable. 
 

C-3.  Jointing of Pipe 
 

C-3.1. Jointing Mechanical Joint Pipe: Mechanical joint ductile iron pipe shall be 
installed in accordance with manufacturer's recommendations as 
approved by the Engineering Division. In general, the procedure shall be 
as hereinafter specified. The ends of the pipe shall be cleaned of all dirt, 
mud, and foreign matter by washing with water and scrubbing vigorously 
with a wire brush, after which the gland and gasket shall be slipped on the 
plain end. The ends of ductile iron pipes 16-inches and larger and the 
rubber gaskets shall be lubricated with gasket lubricant of the type used 
for push-on joints. The end of the pipe shall then be guided carefully into 
the bell of the pipe previously laid. The spigot shall be centrally located in 
the bell, the gasket placed in position, and the bolts inserted in the holes. 
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When tightening bolts, the gland should be brought up toward the flange 
evenly, maintaining approximately the same distance between the gland 
and the face of the flange at all points around the socket. This shall be 
done by partially tightening the bottom bolt first, then the top bolt, next the 
bolts at either side, and last, the remaining bolts. This cycle should be 
repeated until all bolts are within the required range of torque. (In larger 
sizes, 24-inch through 48-inch, as many as 5 repetitions may be 
required.) If effective sealing is not attained at the maximum torque, the 
joint shall be disassembled and reassembled after thorough cleaning. 
Over stressing of bolts to compensate for poor installation practice shall 
be avoided. 

 
C-3.2. Jointing Push-on Joint, Mechanical Joint-Tyton Joint & Restrained Joint 

Pipe: Ductile iron pipe with push-on type, mechanical joint-tyton joint and 
restrained type joints shall be laid and jointed in strict accordance with the 
manufacturer's recommendations as approved by the Engineering 
Division and in accordance with the requirements of the Detail 
Specifications. The contractor shall provide all special tools and devices 
such as special jacks, chokers, and similar items required for the 
installation. Lubricant for the pipe gaskets shall be furnished by the pipe 
manufacturer, and no substitutes will be permitted under any 
circumstances. 

 
C-3.3.  Jointing Flanged Pipe & Fittings: The jointing of flanged pipe and fittings 

shall be in accordance with the Appendix of AWWA C115. Care shall be 
taken to evenly tighten all bolts and to avoid overstressing the bolts or 
flanges. 

 
 

C-4.  Setting Valves, Fittings and Couplings 
 

C-4.1.  General: Valves, fittings, plugs, couplings, and caps shall be set and 
jointed to pipe in the manner hereinbefore specified for cleaning, laying, 
and jointing pipe. All valves shall be operated through a full closed and 
full open position. Valves shall be checked for proper direction of 
operation. 

 
C-4.2. Location of Valves: Valves in water mains shall, where possible, be 

located on the street property lines extended unless otherwise shown on 
the plans. 

 
C-4.3.  Valve Boxes: A valve box shall be provided for every valve. Valve box 

steel casing extensions shall be cut to proper length so that the valve box 
does not ride on the extension when set at finish grade and that the top 
section will slide over the extension for a minimum distance of 8 inches. 
Valve casing shall be within eight (8) inches of finished grade. The valve 
box shall be centered and plumb over the valve wrench nut with the box 
cover flush with the finish surface. When valve boxes are set in paved 
streets, particular care shall be given to the placing of asphaltic concrete 
around the box to assure compaction of the paving materials under the 
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shoulder of the box. When the distance from the top of the valve 
operating nut to the top of the valve box exceeds 36 inches, an extension 
to the operating nut shall be furnished and installed by MWC at the 
developer’s expense. 

 
C-4.4.  Use of Steel Material: All steel coupling, tapping sleeves, or other steel 

products must be wrapped with 8 mil thick polyethylene film in 
accordance with AWWA C105 or powder coated as determined by MWC 
prior to backfill. Caution must be exercised to insure this coating is not 
damaged during the backfill operation. Insulators shall be used on all 
steel main bolt connections. 

 
C-5.  Setting Hydrants 

 
C-5.1.  Locations: Hydrants shall be located as shown on the plans or as directed 

by the Engineering Division in a manner to provide complete accessibility 
and to minimize the possibility of damage from vehicles or injury to 
pedestrians. 

 
C-5.2. Position: All hydrants shall stand plumb and shall have the pumper nozzle 

facing the curb or center of the street. All chains shall be removed from 
hydrants. Hydrants shall be set with the ground line marked on the 
hydrant at finish grade or as directed by the Engineering Division. 

 
C-5.3.  Connection to Main: Each hydrant shall be connected to the main with a 

6-inch ductile iron branch controlled by an independent 6-inch gate valve.  
 
C-5.4. Hydrant Installation: All hydrants shall be set on a concrete base at least 

8 inches square and 4 inches deep and shall be backfilled to three (3) 
inches above the bottom of hydrant flange with 3/4-inch to 1-inch 
maximum round drain rock. The remaining trench depth shall be 
backfilled with 3/4-inch minus crushed rock placed in 8-inch layers and 
compacted to 95% density. Such drain rock and compacted 3/4-inch 
minus shall extend a minimum of 18 inches around all sides of the 
hydrant. 
 

C-6.  Anchorage 
 
C-6.1. Limiting Pipe Diameter and Degree of Bend: On all pipelines 4 inches in 

diameter or larger, all tees, plugs, caps, bends and other locations where 
unbalanced forces exist shall be securely anchored by suitable thrust 
blocking. No vertical bend thrust blocking will be allowed but must be 
anchored with MJ pipe and restrained joints. 

 
C-6.2. Thrust Blocking: Reaction or thrust blocking shall consist of concrete of a 

mix not leaner than five sacks of cement per cubic yard of concrete and 
having a compressive strength of not less than 2,500 pounds per square 
inch. Thrust blocks shall not be backfilled for 12 hours unless authorized 
by Engineering Division. Blocking shall be placed between the 
undisturbed ground and the fittings to be anchored. Concrete blocking 
shall be formed with plywood and bear against solid undisturbed earth of 
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the sides and bottom of the trench excavation. The quantity of concrete 
and the area of bearing for the pipe shall be as shown on the Plans or as 
directed by the Engineer. Drawing 109 in the Appendix shows the typical 
thrust block diagrams and the minimum bearing area. Caution must be 
exercised by the contractor to be sure the bearing capacity of the soil is at 
least 1500 psf before using the table. The blocking shall be so placed 
that, unless specifically shown otherwise on the plans, the pipe and fitting 
joints will be accessible to repairs. Eight (8.0) mil plastic shall be placed 
between all concrete and fitting or pipe. 

 
C-6.3.  Mechanical Joint Restraint Glands: With suitable conditions, anchorage 

may be obtained with the use of ductile iron mechanical joint restraint 
glands with set screws as specified in item B-7.4. in place of the follower 
glands normally furnished for pipe and fittings. The installation of the 
glands shall be in accordance with the manufacturer's recommendations. 
Care shall be taken to see that the mechanical joint bolts are completely 
tightened and that there will be no further deflection before tightening the 
set screws. 

 
C-6.4. Special Restrained Joints: With suitable conditions and with approval of 

the Engineering Division for each installation, cast iron or ductile iron pipe 
and fittings with special restraining mechanical or push-on joints which 
permit tension through the joints thus developing anchorage with 
opposing forces of pipe to backfill friction may be used. 

 
C-6.5. Anchorage of Hydrants: Hydrants shall be anchored by means of 

mechanical joint restraint glands as specified in Item C-7.4. above unless 
otherwise directed by the Engineering Division. 

 
C-7.  Flushing: As soon as the pipe is laid, service taps made, and before it is 

connected to the distribution system at more than one point, it shall be flushed 
through an open end of the pipe and at all blow-offs and fire hydrants. The 
contractor shall provide sufficient trench pumping capacity to pump out the water 
flushed from the open end and shall provide labor to assist MWC's 
representatives in flushing operations. 

 
After the pipe has been completely laid and connected to the distribution system, 
and after testing and disinfection has been completed, a complete flushing 
through all hydrants and dead-ends shall be done. The Contractor shall make all 
portions of the line, including dead-ends, accessible to MWC personnel and 
vehicles. 

 
C-8.  Sewer Crossings: Sewer crossings shall be as per current Oregon Health 

Division Public Water Systems/Oregon Administrative Rules, Chapter 333 unless 
modified by this section. In situations where a water line or service line and a 
sanitary sewer main or sewer lateral cross, the separation between the two shall 
be as follows: 

 
(a)  Wherever possible, the bottom of the water line shall be 1.5 feet or more 

above the top of the sewer line and one full length of the water line shall 
be centered at the crossing; 
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(b)  Where the water line crosses over the sewer line but with a clearance of 

less than 1.5 feet, the sewer line shall be exposed to the sewer line joints 
on both sides of the crossing to permit examination of the sewer pipe. If 
the sewer pipe is in good condition, and there is no evidence of leakage 
from the sewer line, the 1.5-foot separation may be reduced to 8 inches. 
The contractor must center one length of water line at the crossing. If the 
Engineering Division determines that the conditions are not favorable or 
finds evidence of leakage from the sewer line, the sewer line shall be 
replaced with a full length of pipe centered at the crossing point, of PVC 
pressure pipe (AWWA Standard C900), or ductile iron Class 50 (AWWA 
C51). 

 
(c) Where the water line crosses under the sewer line, the water supplier 

shall expose the sewer line and examine it as indicated in (b) of this 
section. If conditions are favorable and there is no evidence of leakage 
from the sewer line, the sewer line may be left in place, but must be 
supported with a reinforced concrete pier for preventing settlement when 
it spans the water line trench, and special precautions must be taken to 
assure that the backfill material over the water line in the vicinity of the 
crossing is thoroughly tamped in order to prevent settlement which could 
result in the leakage of sewage. In this situation, the contractor must 
center one length of the water line at the crossing. If MWC determines 
that conditions are not favorable or finds evidence of leakage from the 
sewer line, the provisions of (b) of this section apply. 

 
Whenever a sanitary sewer is uncovered and the sewer pipe leaks or is 
broken, then ductile iron water pipe (not cast iron soil pipe) or PVC water 
pipe conforming to AWWA Standard C900 must be used to replace the 
sewer pipe. One full length of the ductile iron pipe or PVC pipe shall be 
centered at the water pipeline crossing so that the joints of both pipes 
shall be at least 9 feet from the crossing centerline. Care must be taken to 
ensure smooth invert at the new sewer joints. The contractor shall make 
the repair at his own expense, including pipe trenching, backfill, and 
asphaltic pavement cutting and replacing necessary to install the 18-foot 
length of ductile iron pipe or 20-foot length of PVC pipe. 

 
C-9. Hydrostatic Tests: NO TESTING OF WATER MAINS WILL BE DONE UNLESS 

THERE IS A MINIMUM OF 18 INCHES COVER OVER THE PIPE. 
 

Pressure and leakage tests shall be made on all newly-laid pipe or any valved 
section of it, or both, unless otherwise specified in the Detail Specifications. 
MWC will conduct the tests, will furnish gauges for the tests, and will make all 
taps into the pipe. The contractor shall furnish all necessary assistance for 
conducting the test and he shall, if required, furnish the test pump, pipe 
connection, hoses, valves, and suitable graduated containers for measurement 
of the water used for testing. 
 
The tests shall be conducted after the trench has been backfilled sufficiently to 
prevent movement of the pipe during testing and flushing. The joints may be left 
exposed for inspection. Where any section of pipe is provided with concrete 
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reaction blocking, the pressure test shall not be made until at least five (5) days 
have elapsed after the concrete reaction blocking is installed. If high-early 
cement is used for the concrete thrust blocking, the time may be cut to two (2) 
days instead of five (5) as previously specified. 
 
The pressure test shall be conducted in the following manner. After the pipe has 
been backfilled or partially backfilled as hereinbefore specified, the pipe shall be 
filled with water. Unless stated otherwise in the Detail Specifications, the test 
pressure shall be 1½ times the normal static pressure, but not less than 150 
pounds per square inch. 
 
C-9.1. Duration: The duration of each pressure test shall be 60 minutes unless 

otherwise authorized by the Engineering Division. 
 
C-9.2. Expelling Air: Before applying the specified test pressure, all air shall be 

expelled from the pipe. 
 

C-9.3. Procedure: Each valved section of pipe shall be slowly filled with water to 
replace any lost; and the specified test pressure, measured at the point of 
lowest elevation, shall be applied by means of a pump connected to the 
pipe in a satisfactory manner. 

 
The pump shall then be valved off, and the pressure shall be held in the 
line for the test period. At the end of the test period, the pump shall be 
operated until the test pressure is again attained. The pump suction shall 
be in a bucket, barrel, or similar device so that the amount of water 
required to restore the test pressure may be measured accurately. 

 
C-9.4.  Leakage: Leakage shall be defined as the quantity of water necessary to 

restore the specified test pressure at the end of the test period. No pipe 
installation will be accepted until the leakage is less than the number of 
gallons per hour as determined by the formula following: 

 
L = ND (P)1/2 
 7400 
 

in which: 
 

L  =  allowable leakage in gallons per hour 
N  =  number of joints in the length of pipe tested 
D  =  nominal diameter of pipe in inches 
P =  average test pressure during the leakage test in 

 pounds per square inch. 
 

C-9.5.  Correction of Excessive Leakage: Should any test of pipe laid disclose 
leakage greater than that allowed under Item C-9.4. above, the contractor 
shall, at his own expense, locate and repair the defective joints or pipe 
until the leakage is within the specified allowance. 

 
C-9.6.  Visible Leaks: All visible leaks and known leaks revealed by the test shall 

be repaired regardless of the total amount of leakage shown by the test. 
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C-10. Installation of Poly Pigs: “Poly pigs” shall be supplied and installed by the 

contractor during installation of the pipeline. Number, sizes and locations shall be 
as determined by the Engineering Division. The “poly pigs” shall be moved 
through the pipeline system by the use of water pressure during flushing 
operations performed by MWC personnel, but after service taps have been 
made. All “poly pigs” shall be removed from the pipeline system by MWC prior to 
testing and disinfection. Used “poly pigs” become the property of MWC and their 
reuse determined by the inspector. 
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III 
 

STANDARD SPECIFICATIONS FOR 
WATER SERVICES 

 
Reference herein is made to standards, tests, methods and specifications of research and 
technical organizations as follows: 
 

ASTM   American Society for Testing Materials 
AWWA  American Water Works Association 
ANSI   American National Standards Institute 

A. SCOPE 

This standard specification shall cover the approved materials and acceptable 
workmanship for the tapping and installation of one-inch (1"), one and a half inch (1.5") 
and two-inch (2") service lines.  

B. MATERIALS 

Only MWC approved materials shall be used in the construction of service lines and meter 
settings. All material must be American made.  

B-1. Water Service Brass and Copper 

B-1.1. All brass fittings shall be manufactured by Ford or Mueller only; all fittings 
must conform to low lead standard with not more than a weighted average 
of a quarter percent (0.25%) lead, AWWA C800-05, NSF 61 as applicable. 
“NL” shall be cast into the main body of the fitting. 

 
B-1.2.  All brass fittings shall be made with approved grip ring type compression 

connections. 
 
B-1.3. All copper tubing must be Type K Soft “Domestic” made with minimum 

working pressure of 150 PSI and conform to NSF-61 and AWWA C-800-
84.  Additionally, it must be C12200 ninety-nine point nine percent (99.9%) 
Pure Copper and meet the ANNEX G Safe Drinking Water Act (third party 
certification) ASTM B88 Seamless Copper Water Tube Type.  

B-2. Water Service Meter Box and Lids 

B-2.1. Meter boxes and lids shall be limited to those manufactured by Christy 
Concrete Products Inc. Meter box dimensions shall not vary from Approved 
Product list. 

 
B-2.2. Concrete boxes must be made of Reinforced Concrete meeting ASTM 

C857 WUC 3.6. 
 
B-2.3. Composite (Fibrelyte) boxes and lids manufactured by Christy Concrete 

Products, Inc. may be used in lieu of concrete but must meet ANSI/SCTE-
77, Tier 8. 
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B-2.4. Meter boxes and lids are for pedestrian loads only unless specified 

otherwise on MWC approved and stamped engineered plans. 
 
B-2.5. The MWC approved water meter boxes for five eighths by three quarter 

inch (5/8"x3/4") meter set requires the use of a FORD ONLY manufactured 
Angle Meter Valve B91-324W-NL 3/4" x 1" MTR VALVE - YOKE x FIP 
(WITH A HH-34) HANDLE due to specific lay length. No other hand valve 
will be accepted.  

B-3. Water Service Line Parts Procurement 

B-3.1. One inch (1") Dry Taps: 
 

All water service materials shall be procured from your local supplier in 
accordance with the MWC approved parts list noted on Standard Detail No. 
101-A2 and 101-B2.  All parts shall be inspected by MWC Inspector prior 
to installation and again prior to any backfill being placed, no exceptions.  

 
B-3.2. One inch (1") Wet Taps: 
 

(a) All materials for one inch (1") wet taps concurrent with multiple dry taps, 
shall be procured from your local supplier in accordance with the MWC 
approved parts list noted on Standard Detail No. 101-A2 and 101-B2.  
All parts shall be inspected by MWC Inspector prior to installation. 
Contractor to schedule such taps with MWC Inspector a minimum of 
seventy-two (72) hours in advance.  

 
(b) All materials for one inch (1") wet taps not concurrent with multiple dry 

taps will be provided by MWC.  Contractor to schedule such taps with 
MWC Inspector a minimum of 72 hours in advance. 

 
B-3.3. One and a half inch (1.5") and two-inch (2") taps:  
 

All materials for one and a half inch (1.5") and two-inch (2") taps will be 
provided by MWC. Contractor to schedule such taps with MWC Inspector 
a minimum of seventy-two (72) hours in advance.   

 
B-3.4. One inch (1") Service Line Approved Parts List: 

 
(a) One-inch (1") Water Service and five eighths by three quarter inch 

(5/8"x3/4") Meter Set: See Detail 101-A2. 
 

(b) One-inch (1") Water Service and one-inch (1") Meter Set: See Detail 
101-B2. 
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C. WORKMANSHIP   

C-1. Preparation of Trench & Backfill 

C-1.1.  Trenches shall be prepared in accordance with the applicable Standard 
Details in the 100-Series (100A, 100B, 100C and/or 100D) included in 
these specifications. Service Line Backfill shall consist of three (3) zones: 
Service Line Bedding, Service Line Cover and Finish Backfill.  For 
approved bedding and cover Sand (Reject, Fill, Washed) sources see 
Section C-9.3. 

 
C-1.2.  Zones: 

 
(a) Zone 1 – BEDDING:  Prior to adding bedding, care should be taken to 

ensure no rocks or foreign material are in the trench bottom that could 
cause damage to the copper tubing during installation and compaction.  
The Bedding Zone starts at the Native Excavated Trench Bottom and 
contains a minimum of four inches (4") of MWC approved Sand (Reject, 
Fill, Washed) below the entire length of the copper tubing. Bedding shall 
be placed prior to laying copper tubing in the trench.  
 

(b) Zone 2 – COVER:  This zone is the protection area above copper tubing 
to ensure no damage to the copper tubing occurs during compaction 
and further construction.  This zone is required by MWC before any 
other agency backfill is placed.  This Zone shall consist of twelve inches 
(12") of MWC approved Sand (Reject, Fill, Washed) above entire length 
of the copper tubing. 
 

(c) Zone 3 – FINISH BACKFILL:  The last layer of backfill placed above the 
Cover Zone and immediately below any concrete or asphalt structural 
section, as applicable.  This Zone should consist of material specified 
by the governing agency and engineered plans.  

 
In Rights-of-Way, approved Finish Backfill shall be installed and 
compacted in accordance with the specifications of the Right-of-Way 
Agency and stamped engineered plans.   
 
Outside of Rights-of-Way and paved areas, refer to Governing Agency 
and stamped engineered plans. In NON-PAVED AREAS, unless 
otherwise directed by the Governing Agency or stamped engineered 
plans, Select Native Backfill is permitted.  Select Native Backfill is 
specified as material on site that consists of native material including 
such material as sand, sandy loam, clay and rock not to exceed four 
inches (4") in diameter.  

 
C-1.3. Care must be exercised in the bottom twelve inches (12") of the trench if 

mechanical compaction is used.  Water jetting is the preferred method of 
compaction if it is allowed by the Governing Agency.   

 
C-1.4. Parallel utilities to the water service shall have a minimum of five feet (5') 

of separation, centerline to centerline.  Where the parallel utility is sewer, 
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separation shall be a minimum of ten feet (10'), centerline to centerline.  
Under no circumstance shall common trenches be allowed. 

C-2 Service Line Taps and Corporation Stop Installation  

C-2.1. Dry one inch (1") Taps:  
 

One inch (1") taps made directly to new water line currently under 
construction (not yet active) for the purpose of installing an MWC approved 
corporation stop. This will be the starting point of a domestic or irrigation 
service line and act as a service line shut off for future service line repair.  
Dry taps may only be made by an MWC approved Prequalified Contractor. 

 
C-2.2. One and a half inch (1.5") and two-inch (2") Taps:  
 

These taps are made by MWC Service Crews ONLY, regardless of whether 
the line being tapped is dry or wet (active).  Scope of contractor work is 
described in the MWC approved engineer stamped plans and/or the MWC 
issued Fee Letter.  Since field conditions can vary, contact the MWC 
Inspector to discuss requirements at least seventy-two (72) hours prior to 
excavation. When MWC is performing all work including excavation and 
resurfacing, the contractor shall provide at least 1 week notice to allow for 
locates, permits, scheduling, etc.  
 

C-2.3. Service Line Taps and Pipe Type: Service taps can be performed on 
various types of water lines, however the technique may vary: 

 
(a) Ductile Iron and Cast Iron mains tapped for one-inch (1") corporation 

stops are normally directly tapped.  If the threads are stripped during 
this process, a Ford FS1 Stainless Steel Circular Repair Clamp with a 
one-inch (1") CC Thread shall be used with outlet centered over 
stripped hole.  If this repair method is to be used, the MWC Inspector 
must be present during installation of repair clamp.  All one-inch (1") 
taps must be minimum of twelve inches (12") apart side to side.  Taps 
made on opposing side of pipe shall be twelve inches (12") away from 
any opposing taps.    
 

(b) All existing mains to be tapped when the system is under pressure (wet 
taps) shall be done by MWC Service Crews ONLY, no exceptions.  
 

(c) Only approved tapping equipment as noted in Section C-6 shall be 
used.  All equipment being used must be in good working order.  All 
tapping bits must be in good condition and properly greased with 
potable water-approved grease. The tapping operation is a vital link in 
the installation of any service, and it must be in accordance with 
manufacturer's recommendations. 

 
(d) The corporation stop shall be tapped at a forty-five-degree (45°) angle 

up from the spring line of water pipe as shown on Standard Details No. 
101-A and 101-B. After the tapping operation, the corporation stop must 
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be further tightened by hand using only a smooth wrench and turned 
so that the operating keyway is pointed up. 

C-3. Copper Tubing Installation 

C-3.1. The copper tube must be fully seated in the compression fitting.  Clean 
factory or cut ends must be used when seating into all fittings. The 
compression coupler and gasket should slide over copper tubing freely.  
Copper tubing can become out of round by cutting or mishandling, causing 
the compression coupler and gasket to not fit over copper tubing.  To 
ensure proper rounding of copper tubing, a crescent wrench may be used 
in a circular rotation. Doing this will allow the compression coupler and 
gasket to slide onto copper tubing without force. Tighten compression nut 
using a smooth wrench until it contacts the shoulder of compression fitting.  
No threads or gap should appear between corporation shoulder and the 
compression fitting.  If either exist, it is not fully tight. 

 
C-3.2.  All service lines must be laid perpendicular to the water line, unless 

otherwise shown on MWC approved stamped engineered plans. All bends 
must be smooth and even.  Any crimped or out-of-round copper tubing 
must be removed. No joints are allowed in the copper tubing between 
corporation stops and the angle meter valve in service line runs that are 
less than one hundred feet (100').  

 
C-3.3. If construction around the copper tube breaks the service line, the entire 

length of copper from corporation stop to angle meter valve must be 
replaced.  Couplers will not be accepted.  

C-4. Meter Set Installation 

C-4.1. The correct finished grade and location of the meter setting are essential 
for proper clearance of water meters and radio read equipment (MXUs).  
This can only be accomplished through proper construction staking. The 
MWC inspector must see that the construction site is properly staked in 
accordance with MWC's Standard Detail No. 100 series. 

 
C-4.2. After the copper tube and angle meter valve are placed, the meter yoke 

and its appurtenances shall be installed. The yoke must be installed level 
and at a ninety-degree (90°) angle from the curb or sidewalk.  

 
C-4.3. The final operation of the meter setting shall be the installation of the meter 

box and lid. The box must be centered squarely over the yoke, installed 
level, and have ten inches (10") of clearance between the top of the angle 
meter valve and the top of the meter box lid. It is essential that the finished 
grade of the box be compatible with the finished grade of the right-of-way.  

 
C-4.4. After the project is completed, including all site grading, any meter setting 

which is not compatible with the finished grade will be required to be 
adjusted accordingly. Caution must be exercised when setting the service: 
any major adjustment of the box will require adjustment in the meter yoke, 
and meter valve. 
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C-5. Service Line and Brass fitting Installation 

C-5.1. Read all manufacturer installation instructions and warranty carefully. 
 
C-5.2. Brass fittings can be damaged by improper handling. Protect threads. 

Avoid loose fitting wrenches. Do not drop. Keep threads free from debris. 
Backfill and compact carefully so the fittings and tubing/pipe are not 
stressed by the weight of the earth. KEEP FROM FREEZING. 

 
C-5.3. Approved wrenches must be used for service line and brass installation. 

Do not use a pipe wrench or vise. Only smooth service wrenches shall 
be used, no exceptions.                          

C-6. Approved Tapping Equipment 

C-6.1. Tapping Machine:  
(a) Muller – (B-100) or (B-101) 
(b) Reed – (TM1100) 
(c) Romac – (Tap Mate Drill Tap) – used with Rigid 690 Power Head 

 
C-6.2. Power Head: 

(a) Mueller H603 - Mounts directly to B-100/B-101 
(b) Reed – (RD-05276) Pipe Tapping Power Drive with Adapter, 

700PDTMPDA 
(c) Rigid – (690)  

C-7. Flushing Service Lines 

C-7.1. All taps must be made prior to flushing the pipe pig.  Flushing the pipe pig 
will remove all shavings as well as any other debris inside the new water 
main. 

 
C-7.2. After the total service line is installed and the pig is flushed by the MWC 

Inspector all water main ends will be plugged.  Once service lines and main 
lines have been properly bedded and compacted and all end caps and 
plugs installed, the MWC Inspector will fill and flush the main line and all 
service lines to ensure proper operation and to eliminate air and any debris.  
Contact MWC Inspector to schedule forty-eight (48) hours prior to all 
flushing.    

C-8. Testing & Inspection of Services 

C-8.1. Prior to any service line being covered with any backfill, it must be visually 
inspected by the MWC Inspector. The contractor may only bury the copper 
service line after the inspection, no exceptions. 

 
C-8.2. After all services have been installed, the main and services will be required 

to conform to a hydrostatic test as defined under Section C-9 of the 
“Standard Specifications for Ductile Iron Pipe, Cast Iron Fittings, Valves, 
and Fire Hydrants, Specification IIA. 
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C-9.  Approved Service line Bedding and Cover 

C-9.1. MWC approved service line bedding and cover shall consist of only sand 
(Reject, Fill, Washed).  No other material shall be used such as birdseye, 
pea-gravel, decomposed granite, buck-shot, concrete sand or any sands 
with recycled processed materials or angular rocks, etc. 

 
C-9.2. No sand backfill shall contain any amount of crushed concrete with any 

mixture of asphalt or cement. 
 
C-9.3. MWC approved Sources are noted in Table 1 below: 
 

 
TABLE 1:  MWC-APPROVED BEDDING AND BACKFILL SOURCES 

FOR ONE INCH (1") SERVICE LINES 
Company  Site 

Hilton Willow Creek 
Rogue Aggregate (1) Meridian (HWY 140) 
Rogue Aggregate (2) Advanced Aggregate 

Rogue Aggregate (3) Quality Rock 
Rogue Aggregate (4) Dry Creek 
Rogue Aggregate (5) High Banks 

S. Oregon Rock Young Hill Quarry 
Robco Inc. Richie Mountain 

Crater Sand and Gravel Savage Pit 
Burl Brim Roxy Ann 

L&S Rock (1) Stanley Pit 
L&S Rock (2) Anderson Butte Quarry 

Southern Oregon Ready Mix Venable Pit 
Panther Crushing Panther Quarry 1 
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IV 
 

 STANDARD SPECIFICATIONS 
FOR 

POLYETHYLENE ENCASEMENT (POLYWRAP) 
 

 
A.  SCOPE: This specification includes requirements for Polyethylene Encasement of 

ductile Iron water mains in accordance with ANSI/AWWA C105/A21.5-10 and ASTM 
D4976 and NT4112-10; and requirements for tapping polywrapped waterlines.   

 
B.  SPECIFICATIONS 
 

B-1.  Tube-type polyethylene encasement (polywrap) shall be installed on all ductile 
iron pipe and fittings in accordance with AWWA Standard C105 - latest revision. 
Service connections shall be wrapped three feet (3') out from tap location 
towards meter. 

 
B-2.  Polywrap shall conform to the requirements of ANSI/AWWA C105/A21.5 ASTM 

A674 and be Low-Density (LD) eight-millimeter (8 mil) thick tubing or four-
millimeter (4 mil) thick high-density cross-laminated (HDCL) polyethylene.  The 
tubing shall be marked with legible print denoting the conformance to 
ANSI/AWWA C105. Polywrap shall be rolls with perforated sections of twenty to 
twenty-two feet (20’-22’) ensuring twelve inches (12”) of overlap on each end of 
pipe. The tubing shall be installed in accordance with AWWA C600. 

 
B-3.  When placing pipe in trench, care shall be used such that no damage is done to 

the polywrap.  Any pipe lifting methods to place pipe in ditch such as lifting 
straps, clamps or chains shall not cause damage to polywrap.  Lifting straps are 
highly recommended.  Any damage to the polywrap shall be repaired using the 
approved PVC adhesive tape. 

 
B-4.  All slack in the polywrap shall be folded and taped. Circumferential wraps of tape 

or plastic tie straps shall be placed at two-foot (2') intervals along the barrel of the 
pipe. All ends shall be overlapped twelve inches (12") and taped.  Pre-excavated 
bell holes a minimum of twelve inches (12") around the water line are 
recommended for taping overlapped pipe ends.  Prior to inspection and any 
backfill, all damage to polywrap shall be repaired using the approved PVC tape.    

 
B-5.  The approved PVC tape used in conjunction with polywrap shall be two-inch ten-

millimeter (2"-10mil) PVC film coated with a noncorrosive pressure sensitive 
adhesive printed with the UPC code and mil thickness designated.    

 
B-6.  The polywrap shall prevent contact between the pipe and the surrounding backfill 

and bedding material but is not intended to be a completely airtight or watertight 
enclosure. All lumps of clay, mud, cinders, and so forth, on the pipe surface shall 
be removed prior to installation of the polywrap. During installation, care shall be 
exercised to prevent soil or embankment material from becoming trapped 
between the pipe and the polywrap. 
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B-7.  Refer to Ductile Iron Pipe Research Association (DIPRA) and Polywrap 
Manufacturer Recommendations for installation guides and tips.    

 
B-8. Medford Water Inspector must be contacted for inspection of polywrap 

encasement prior to any backfill placement. 
 
B-9. For correct polywrap encasement sizing, refer to Figure 1 below. For larger sizes, 

refer to the manufacturer. 
 

FIGURE 1 - POLYWRAP SIZING CHART 
PIPE DIAMETER 

 (in) 
DIP WITH PUSH-ON  

JOINTS (in) 
DIP WITH MECHANICAL 

JOINTS (in) 
4 14 16 
6 17 20 
8 21 24 
12 29 30 
16 37 37 
24 53 53 

 
 
C.  TAPPING POLYWRAPPED PIPE 
 

C-1.  Three (3) layers of PVC adhesive tape shall be wrapped around any 
polywrapped pipe where a tapping machine will be placed. Excavating a 
minimum of twelve inches (12") all the way around waterline for installation of 
PVC tape layers is suggested. 

 
C-2. Direct tapping is permitted once the three (3) layers of PVC tape are installed.  

After the tapping process is complete, check tape and polywrap to ensure no 
damage occurred.  If any damage is present, repair with approved PVC adhesive 
tape. 

 
C-3. All copper services connected to a polyethylene encased pipe including corp stop 

and copper service line shall be wrapped from tap location to three feet (3') out 
towards meter. 

 
C-4. Refer to Ductile Iron Pipe Research Association (DIPRA) and Polywrap 

Manufacturer Recommendations for installation guide and tips.    
 
C-5. Medford Water Inspector must be contacted for inspection of polywrap 

encasement prior to any backfill placement. 
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MATERIAL LIST:


(A)     BALL CORP - 1" CCTH X 1” C-COMP

                                    Mueller:           B-25008N
               
                                    Ford:                 FB1000-4-Q-NL

(B)     TYPE K SOFT COPPER TUBING - 1"  ( 60'-100' rolls)

                                    Cambridge:     UNS No. C12200 ASTM B88 
                                   
                                    Cerro:               UNS No. C12200 ASTM B88 
                                    
                                    Steam Line:     UNS No. C12200 ASTM B88

(C)     ANGLE METER VALVE - 5/8″ x 3/4″ x 1″  C COMP x YOKE

                                    Mueller:           B-24273-3N

                                    Ford:                 BA94-324-W-Q-NL    

(D)    METER YOKE BAR - 5/8" x 3/4”  EPOXY COATED (L = 10-15/16" H = 3-31/32") 

                                    Mueller:           H-5020 (epoxy coated only)                           

                                   Ford:                 Y502 (epoxy coated only)

(E)     BALL METER VALVE - 3/4" x 1″  YOKE x FIP - W/HH-34 HANDLE

                                   Ford Only:        B91-324W-NL                       

(F)     METER BOX FOR 5/8 x 3/4" METER SET and 1" METER SET

                                   Christy:           B12 - Concrete Box, Factory #1000050 Reinforced 
                                                                      Concrete with Composite Cap 23” x 15” 12” 
                                                                      Straight 0 - 2  ASTM C857, WUC 3.6

                                   Christy:          FL12 - Composite (Fibrelyte)   12” x 20” 12” Flared 
                                                           ANSI/SCTE-77, Tier 8
(G)    METER BOX LID

                                   Christy:        B12-GP “MWC” Reinforced Concrete Lid with 5” x 8” self 
                                                         closing reader door and probe hole
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MATERIAL LIST:


(A)     BALL CORP - 1" CCTH X 1” C-COMP

                                    Mueller:           B-25008N
               
                                    Ford:                 FB1000-4-Q-NL

(B)   1"  TYPE K SOFT COPPER TUBING -  ( 60'-100' rolls)

                                    Cambridge:     UNS No. C12200 ASTM B88 
                                   
                                    Cerro:               UNS No. C12200 ASTM B88 
                                    
                                    Steam Line:     UNS No. C12200 ASTM B88

(C)     ANGLE METER VALVE - 1" ANGLE STOP, 1" C-COMP x 1" MTR-SNUT

                                   Mueller:            B-24258-3N

                                   Ford:                  BA43-444WQ-NL                                                                

(D)     METER BOX FOR 5/8 x 3/4" METER SET and 1" METER SET
 
                                   Christy:             B12 - Concrete Box, Factory #1000050 Reinforced 
                                                                      Concrete with Composite Cap 23” x 15” 12” 
                                                                      Straight 0 - 2  ASTM C857, WUC 3.6

                                   Christy:            FL12 - Composite (Fibrelyte)   12” x 20” 12” Flared 
                                                             ANSI/SCTE-77, Tier 8

(E)    METER BOX LID

                                   Christy:            B12-GP “MWC” Reinforced Concrete Lid with 5” x 8” self 
                                                             closing reader door and probe hole
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NOTES:

1.  Polywrap shall conform to the requirements of ANSI/AWWA C105/A21.5 
      ASTM A674.

2.  For correct sizing of polywrap refer to Figure 1 in the Section IV Standard Specification for         Materials and Installation, Section IV STANDARD SPECIFICATION FOR POLYETHYLENE           
     ENCASEMENT.

3. Reference DUCTILE IRON PIPE RESEARCH ASSOCIATION (DIPRA) installation guide for further      installation notes and instructions.
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