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SPECIFICATIONS 
For 

WATER SERVICE PIPING 
By the 

MILWAUKEE WATER WORKS 
 

 
 The Specifications for Water Service Piping set forth herein are prescribed and 
established pursuant to the authority and power granted by the - 

 Wisconsin Statutes and enactments of the State Legislature 

 Milwaukee City Charter 

 Milwaukee Code of Ordinances 

 Resolutions of the Milwaukee Common Council 

 Public Service Commission of Wisconsin 

 
and supersedes all previously established specifications for water service piping. 
 
 The Milwaukee Water Works Service Piping Specifications shall be consistent with 
the standards established by agencies of the State of Wisconsin and of the United States 
Government. 
 
 Where procedural options are available, the Milwaukee Water Works Specifications 
shall prevail. 
 
 Adopted by the Common Council of the City of Milwaukee on August 1st, 2002, 
Resolution File No. 020514. 
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SPECIFICATIONS 
For 

WATER SERVICE PIPING 
By the 

MILWAUKEE WATER WORKS 
 
 
The purpose of this Specification Document is to establish policies and procedures to be 
used by engineers and plumbers in the design and construction of water service piping 
and water meter settings.  To further assure the Utility’s mission to continuously provide 
the highest quality of water from the treatment plant to the consumer, infrastructure that is 
durable and will withstand environmental stresses are specified.  Application of these 
standards will offer years of service and facilitate repair and maintenance when required. 
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MILWAUKEE WATER WORKS 
WATER SERVICE PIPING SPECIFICATIONS 

 
 

 Chapter 1 

General Requirements 
 

Terms and Definitions 
Section 1.1.0 

 
 
(1) “Accepted Engineering Practice” means a specification, standard, guideline or 
procedure in the field of construction or related thereto, generally recognized and 
accepted as authoritative. 
 
(2) “ANSI” is the American National Standards Institute. 
 
(3) “ASTM” is the American Society for Testing Materials. 
  
(4) “AWWA” is the American Water Works Association. 
  
(5) “Battery Meter Setting” means meter settings that have two or more meters in 
parallel. 
 
(6) “Branch Water Service Piping” means water service piping which has a pipe 
diameter of three inches or greater at its connection point to the water main. 
 
(7) “Building” means a structure having walls and a roof erected or set upon an 
individual foundation or slab constructed base designed or used for the housing, shelter, 
enclosure or support of persons, animals or property of any kind. 
Abutting structures that do not provide access from one to the other through the 
foundation wall shall be considered as separate buildings. 
A structure that serves its intended purpose with no dependence on adjoining structures 
shall be considered a separate building. 
  
(8) “Building Piping” means the piping from the outlet of the meter outlet valve or the 
outlet of the by pass tee, if so designed, to its terminus at the point of consumption or 
outlet.  The Wisconsin Administrative Code Department of Commerce Chapter Comm 
81.01 shall apply for building piping as defined as “water distribution system”.  The 
National Fire Protection Association codes shall apply for building piping used for fire 
protection service. 
 
(9) “City” means the City of Milwaukee, Wisconsin, a municipal corporation of the State 
of Wisconsin, located in the County of Milwaukee. 
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(10) “City Engineer” means the City Engineer of the City of Milwaukee or his/her duly 
authorized representative. 
  
(11) “Commissioner” means  the Commissioner of Public Works of the City of 
Milwaukee or his/her duly authorized representative. 
  
(12) “Common Council” means the Common Council of the City of Milwaukee. 
   
(13) “Compression Coupling Connector” means a connector for pipe and/or tubing using 
a displaceable rubber seal. The fitting shall be a Ford Pack Joint Coupling or approved 
equal. 
 
(14) “Customer” as used herein is generic and includes the property owner, the property 
owner's agent, the plumber, the installer of air conditioning, the installer of refrigeration 
equipment, the installer of private fire protection systems when doing work 
encompassed by these specifications, the occupant of the building or property, the 
lessee, the tenant, the user of the premises, the suburb, and the Public Authority. The 
Customer receives water service directly from the Milwaukee Water Works. 
  
(15) “Developed Length” means the length of pipe measured along the center-line of the 
pipe and fittings. 
 
(16) “Diameter” means in reference to a pipe the nominal inside diameter of the pipe. 
 
(17) “Double Check Detector Assembly Backflow Preventor” means a type of a double 
check backflow prevention assembly, which includes a parallel water meter to indicate 
leakage or unauthorized use of water downstream of the assembly. 
 
(18) “Easement” means the land where water mains are installed and for which the 
utility shall have a permanent right of unrestricted free access for inspection and 
maintenance of its facilities, and construction over the water main is not permitted. 
  
(19) “Fixture Unit” is a measure of the probable hydraulic demand on the water supply 
by various types of plumbing fixtures.  The supply fixture unit value for a particular 
fixture depends on its volume rate of supply, on the time duration of a single supply 
operation, and on the average time between successive operations. 
 
(20) “General Office” means the Office of the Superintendent and main office of the 
Milwaukee Water Works. 
 
(21) “Health Care Facility” means any building or part of a building used for purposes 
such as hospitals, nursing homes, rest homes, infirmaries, homes for the aged, 
residential care facilities, mortuaries, sanitariums medical laboratories and offices and 
clinics with facilities for dentists and doctors. 
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(22) “Improvement Service” means an unused water service pipe installed from the 
water main to the property line. 
 
(23) “Insurance Services Office” is a national service organization serving fire insurance 
companies in regard to rates and policy. 
  
(24) “May” implies neither compulsion nor recommendation-only permission. 
  
(25) “Meter Bypass Piping” means the solid, permanent piping routed around the meter 
which provides uninterrupted water supply when the meter is out of service. 
 
(26) “Milwaukee Water Works” – Is a public water utility owned by the City of 
Milwaukee. 
  
(27) “NFPA” is the National Fire Protection Association, organized in 1896, to promote 
the science and improve the methods of fire protection, with membership open to 
anyone interested in fire loss reduction. 
 
(28) “Non-Public” means, in the classification of plumbing fixtures, those fixtures in 
residences, apartments, living units of hotels and motels, and other places where the 
fixtures are intended for use by a family or an individual to the exclusion of all others. 
 
(29) “OSHA” means the Occupational Safety and Health Administration, U.S. Dept. of 
Labor. 
 
(30) “Partial Water Service Piping” means an authorized and inspected unused water 
service pipe not completely installed either from the water main (improvement service) 
or the building (future). 
 
(31) “Plumbing Code” means the Wisconsin Administrative Code Department of 
Commerce Chapters Comm 81 to Comm 87 and related documents as adopted and 
enforced by the City of Milwaukee. 
 
(32) “Plumbing Inspector” means the Plumbing Inspector of the Plumbing Inspection 
Section, of the City of Milwaukee, Department of Neighborhood Services, or his/her duly 
authorized representative. 
 
(33) “Plumbing System” means all water supply, service and building piping and fixtures, 
including their connections, equipment and devices, appliances and appurtenances that 
serve a building, structure, or premise. 
 
(34) “Plumber” means a plumber who is properly licensed by the appropriate agency of 
the State of Wisconsin and has required insurance and a proper performance bond. 
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(35) “Public Water Main” means a water main that is the combination of water pipe, 
special fittings, valves, valve boxes and manholes installed as an integral part of the 
Utility distribution system, but not including hydrant units, water service piping or 
cisterns. 
 
(36) “Public” means, in the classification of plumbing fixtures, those fixtures which are 
available for use by the public or employees. 
 
(37) “PSC Regulations” means the Public Service Commission, Chapter PSC 185 
Standards for Water Public Utility Service and current revisions of same. 
  
(38) “Rules and Regulations – Milwaukee Water Works” refers to the prescribed guide 
for conduct, action and usage in relationship between the Utility and the Customer. 
 
(39) “Schedules – Water Rates – Charges and Prices refer to: 
The tariff of fire protection service and general water service rates, charges, fees, and 
prices as established by the Public Service Commission of Wisconsin for regular water 
service furnished to customers of the Utility. 
The schedule of miscellaneous water rates, charges, fees, and prices as established by 
the Utility and approved by the Pubic Service Commission for water service other than 
fire protection and general water service furnished to customers of the Utility. 
The schedule of charges and prices for work performed and materials furnished by the 
Utility as established by the Utility. 
 
(40) “Shall” means a mandatory requirement. 
 
(41) “Should” is not mandatory but expresses the recommendation of the Milwaukee 
Water Works. 
  
(42) “Superintendent” means the Superintendent of the Milwaukee Water Works or 
his/her duly authorized representative. 
 
(43) “Tap Water Service Piping” means water service pipe which has a pipe diameter of 
two inches or less at its connection point to the water main.  
 
(44) “Temperature Scale” means 
˚F - degrees Fahrenheit. 
˚C - degrees Celsius. 
 
(45) “Utility” means the Milwaukee Water Works. 
 
(46) “Utility Distribution System” means the water mains (transmission mains) from 
pumping stations, reservoirs and tanks that supply water within the Utility's service area. 
  
(47) “Water Meter” means an instrument installed to measure the volume and/or rate of 
flow of water delivered through it. 
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(48) “Water Meter Setting” means the installation of all the valves, piping and fittings 
necessary for the normal operation of the water meter or meters as defined by the 
Milwaukee Water Works. 
 
(49) “Water Service” means the furnishing of water by the Utility to its customers. 
 
(50) “Water Service Agreement” refers to the agreement entered into by the customer 
and utility after acceptance of a proper application.  
 
(51) “Water Service Piping” means that portion of a water supply system from the water 
main to the outlet of the meter outlet valve or the outlet of the by pass tee, if so 
designed, to its terminus at the point of consumption or outlet. 
  
(52) “Water Service Piping Specifications” means the detailed description of materials, 
methods of installation, sizes and general terms applying to the installation, repair and 
alteration of water service piping. 
 
(53) “W.O.G.” means Water, Oil or Gas – Valve rating designation.  
 
(54) “WSP” - Valve Rating Designation” means Working Steam Pressure. 
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Applications and Requests 
Section 1.2.0 

 
 
1.2.1  Application For Water Service 
 
 Before water service is given to any customer, an application shall be submitted 
to the Utility via the Technical Communications Team of the Milwaukee Development  
Center, on the standard form for Water Service Agreement.  This application shall be 
made at least three working days before connection to the water main is to be 
requested. Plumbing permits must be obtained before a water service agreement 
application can be processed. 
 Plans for private fire protection systems must be approved by a recognized 
authority similar to Insurance Services Office of Wisconsin, Factory Mutual Engineering 
Association, or Industrial Risk Insurers, and the local jurisdiction, as well as available for 
review by the Milwaukee Water Works upon request. 
 In processing the application, the Utility will furnish information regarding the size 
and location of water mains and water service pipes.  This information will be based 
upon the available records but is not guaranteed to be complete or correct. 
 
1.2.2  Tapping and Branch Connection Work Request 
 
 Plumber's request for tapping work to be performed by the Utility shall be made 
at least 48 hours in advance.  If for any reason the tapping work cannot be performed 
when the tapping crew arrives on the site, the Distribution Section of the Utility is to be 
informed immediately by the tapping crew, the plumber, or his agent.  The Utility may 
dispatch a representative to determine why the tapping work cannot be performed.  
When reasons for delay have been resolved, the request shall be repeated. 
 The Utility shall not make any taps or branch connections when the outside 
temperature is below 32° F (0° C).  The Utility reserves the right to determine if a tap or 
branch connection will be performed.  The contractor may call the Distribution Section of 
the Utility to determine if the temperature will prevent the tap or branch connection from 
being accomplished.  The contractor shall be allowed to heat the trench to provide an 
adequate temperature.  If the trench is heated, the contract shall be responsible for 
maintaining a safe work environment in the confined space. 
 
1.2.3  Materials Request 
 
 Requests for materials to be obtained from the Utility should be made at least 48 
hours before the materials are required. 
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1.2.4  Inspection Request For Water Service Piping 
 
 Water service piping inspection is performed by the Plumbing Inspection Section 
of the City of Milwaukee, Department of Neighborhood Services. 
 The plumber shall notify the Plumbing Inspection Section before water service 
piping is to be inspected.  The notification shall specify the job location, plumbing permit 
number, tap or branch number, and the time the job will be ready for inspection. 
 The plumber shall request an inspection such that the water service piping 
installation is complete at the time of the inspection.  If for any, reason the plumber fails 
to have the work ready at the time designated in his call for inspection, a second notice 
shall be made to Plumbing Inspection, designating the job location, plumbing permit 
number, tap or branch number, and time for inspection.  If water service piping is not 
ready for inspection at the time designated in the second notice, the penalty prescribed 
shall be imposed by the Plumbing Inspection Section of the City of Milwaukee, 
Department of Neighborhood Services for such additional inspections. 
 
1.2.5  Request For Wavier 
 
 Requests for a waiver to any of the requirements of this specification shall be 
submitted to the Utility via the Technical Communications Team of the Milwaukee 
Development Center, in writing accompanied by a drawing indicating the purpose and 
result of the waiver.  Approval, when allowed, will be given in writing.  All requests shall 
be made prior to the installation being started. 
 
1.2.6  Request For Change Of Existing Installation 
 
 Any request for a change in size or location of an existing water meter installation 
or an existing water service piping installation shall be submitted to the Utility via the 
Technical Communications Team of the Milwaukee Development Center, in writing, 
accompanied by a Water Service Agreement Application.  Approval, when allowed, will 
be given in writing. 
 
1.2.7  Drinking Fountains 
 
 All drinking fountains shall be installed as regulated by the current revision of  the 
Wisconsin Administrative Code Department of Commerce Chapters Comm 81 to Comm 
87. 
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 Size Of Water Service Piping 
 Section 1.3.0 
 
 
1.3.1  Basis 
 
 The water service piping shall be sized so that the velocity at any time shall not 
exceed twelve feet per second.  
 
1.3.2  Estimating Maximum Rate Of Flow 
 
 The maximum flow rate shall be determined by the following procedure: 
 
 1. Determine the number of each type of fixture to be installed in the building. 
 
 2. Determine the usage of each fixture as in either a non-public building or 

public building as defined in Section 1.1.0 (as taken from chapter Comm 82 
of the Wisconsin Administrative Code).  

 
 3. Determine the fixture units for each type of fixture by reference to Table 1 

and Table 2 of these specifications (as taken from chapter Comm 82 of the 
Wisconsin Administrative Code - Tables 82.40-1 and 82.40-2). 

 
 4. Determine the total fixture units by multiplying the number of each type of 

fixture by its respective number of fixture units and summing for a total.  In 
using this method, allowance should be made for fixtures to be installed at a 
future date. 

 
 5. By reference to Table 3 of these specifications (as taken from chapter 

Comm 82 of the Wisconsin Administrative Code - Table 82.40-3), the total 
fixture units in any system with either flush tank or flush valves are 
converted to maximum rate of flow in the water service piping.  In 
converting, the next greater number of fixture units shall be used. 

 
 6. Where water consuming equipment not listed in to Table 1 and Table 2 of 

these specifications (as taken from chapter Comm 82 of the Wisconsin 
Administrative Code - Tables 82.40-1 and 82.40-2), its GPM rating shall be 
added to the maximum rate of flow determined as outlined in paragraph 5.  
This total GPM flow rate is then used to determine the size of water service 
piping.   
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1.3.3  Determining Size Of Water Service Piping 
 
 Table 4 and Table 5 of these specifications are a tabulation of the Domestic 
Water Service Piping sizes for the estimated maximum rate of flow determined in 
accordance with Section 1.3.2. Given the maximum established rate of flow, the proper 
size of the water service piping can be determined.  Water service piping shall be of 
adequate size to accommodate the maximum established rate of flow as determined in 
Section 1.3.2 without the addition of pressure tanks and/or holding tanks.  Private fire 
protection water service piping shall be sized in accordance with Section 1.4.0.  
 
1.3.4  Extension Of Improvement Services 

 
 Extension of Improvement Service Piping shall be sized in accordance with the 
procedure outlined in Section 1.3.0.   If the existing improvement service piping is not of 
the required size as determined by the procedure outlined in Section 1.3.0, the 
improvement service piping can be increased by one pipe size and/or decreased to the 
required pipe size at the lot line. 
 
 
 Private Fire Protection Service 
 Section 1.4.0 
 
 
1.4.1  Application 
 
 Application for a Private Fire Protection Water Service shall be made as specified 
in Section 1.2.0. 
 
1.4.2  Design Of System 
 
 Domestic and Fire Protection Water Service Piping Systems shall be one of the 
types shown in drawing numbers 1 through 5 of these specifications.  The Milwaukee 
Water Works Rules, Regulations and Water Service Specifications shall be followed.  All 
fire protection systems shall be designed in accordance with NFPA 13, NFPA 13D, and 
NFPA 13R.  Any waivers must be submitted in writing and shall be approved before any 
installation work will be allowed.  Plan examination by the Milwaukee Water Works is 
limited to water service piping installation and is not an endorsement of the design of 
private fire protection sprinkler systems. 
 
1.4.3  Size Of Water Service Piping 
 
 The size of Private Fire Protection Water Service Piping shall meet the prevailing 
specifications of the customer's insurance underwriter or the community's standard.  In 
addition to the demand for the fire system, an allowance for the flow rate of the 
domestic system shall be made in determining the total water supply requirement.
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1.4.4  Materials 
 
 The materials used for Private Fire Protection Water Service Piping shall conform 
to the requirements of Chapter 2 of these specifications. 
 
1.4.5 Installation 
 
 Installation of Private Fire Protection Water Service Piping shall conform to the 
requirements of Chapter 3 of these specifications. 
 
1.4.6 Meters And Control Check Valve 
 
 All private fire protection systems shall be controlled by a double detector check 
assembly backflow preventer with a bypass meter conforming to Appendix K.  The 
double check detector assembly backflow preventor shall be provided by the customer 
and installed by an appropriately licensed contractor. 
 Meters shall be furnished and installed by the Utility after payment of the 
appropriate charges.  Bypass meter piping (including the check valve on the bypass) 
shall be furnished by the customer and installed by a licensed plumber in accordance 
with drawing numbers 23 through 27. 
 
1.4.7  Underground Building Piping 
 
 Underground Building Piping in private fire protection systems beyond the service 
piping control valve will be inspected and shall meet the prevailing specifications of the 
customer's insurance underwriter and/or other jurisdictions. 
 
1.4.8  Metered Connection For Domestic Service 
 
 One connection may be made to a three-inch or larger private fire protection 
water service pipe immediately before the fire protection inlet control valve for the 
purpose of domestic water supply.  This connection is subject to the following 
restrictions:   
 
 1. In sizing the water service piping, an allowance for the flow rate of the 

domestic system shall be made in determining the total water supply 
requirement. 

 2. A standard meter setting shall be installed immediately following the 
domestic connection. 

 3. Domestic meters shall be sized in accordance with Section 1.3.0. 
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1.4.9  Residential Fire Protection 
 
 Residential class sprinkler heads may be installed on a 2-inch or smaller Tap 
Water Service.  The design of the system shall be the responsibility of the fire protection 
contractor and/or plumbing contractor.  All residential fire protection systems shall be 
designed and installed in accordance with all sections of NFPA 13, 13D, and 13R. The 
water service piping and meter shall be properly sized and all required back-flow 
protection shall be installed. 
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MILWAUKEE WATER WORKS 
WATER SERVICE PIPING SPECIFICATIONS 

 
 

Chapter 2 
 

Materials 
Section 2.1.0 

 
 
2.1.1  General 
 
 Material specifications have been prepared on the basis that the materials specified are 
available.  If any material specified is not available when required, written permission shall be 
obtained from the Utility to substitute specific items for those specified and to vary the 
procedure of installation as the substitute material requires. 
 
2.1.2  Specification Code Numbers 
 
 Specifications for materials to be furnished by the customer are included in the 
appendices of this Water Service Piping Specification.  These specifications are obtained from 
standards established by AWWA, MSS, Federal, ASTM, ANSI and USA Standards. 
 
2.1.3  Copper Water Service Piping 
 

1. Use.  Copper piping shall be used in all new water service piping installations two (2) 
inches or smaller.  Copper piping shall be used to repair existing lead water service 
piping.  Connections to lead piping shall be made with "lead to copper" wiped solder 
joints or approved "Compression Coupling Connectors."  See Appendix N.  Solder shall 
be as specified in Section 2.1.4, paragraph 2. 

 
2. Corporation Stop.  Corporation stops shall be furnished and installed by the Utility. 

 
3. Copper Tubing.  Copper tubing shall be "soft annealed" and shall conform to the 

standards for "Type K," prescribed in ANSI/AWWA C800-89 Section A.2 for "Copper 
Water Tubing" and to ASTM, designation B42 and B88-99, and current revisions 
thereof.  It shall be free from grooving cracks, indentations, flaws or other defects.  At 
intervals of not greater than one and one-half feet, the tubing shall bear clear, 
permanent markings indicating the type and manufacturer.  

 
4. Polyethylene Wrap.  Copper services shall be covered with a polyethylene envelope 

for a distance of six feet from the connection to the public water main along the service 
pipe.  The polyethylene wrap and installation shall conform to the requirements of 
Appendix L. 
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5. Fittings: "Flared" type fittings shall be used. Soldered joints may be used only in 

exposed areas as indicated on the appropriate meter setting drawing. 
 

Unions shall be extra heavy three-part unions.  Each fitting shall bear a clear, permanent 
marking indicating the manufacturer.  Fittings shall be of cast brass meeting the 
requirements of ASTM B62.  They shall be well made to assure uniformity in wall 
thickness and strength and shall be free from any defect which may affect their 
serviceability. 

 
6. Curb Stop: Curb stops shall be furnished by the Utility. 

 
7. Service Insulator: Service Insulators shall be installed on all new tap water services 

and on all water service piping repairs in which the curb stop in exposed. The 
contractor/plumber shall furnish and install, as part of water service piping, a service 
insulator (Ford Meter Box Co. Inc. SI-2, SI-4, SI-6, SI-7, or equal) at the curb stop.  The 
insulator shall be placed on the street side of the curb stop. 

 
8. Service Box: Service boxes shall conform to the requirements of Appendix A.  Those 

service boxes located in paved areas shall have an upper section and cover of a 
roadway service box as specified in Appendix A. 

 
9. Gate Valves: Gate valves ¾" to 2" shall conform to the requirements of Appendix D.  

 
10. Ball Valves: Ball valves ¾" to 2" shall conform to the requirements of Appendix E. 

 
11. Check Valves: Check valves shall conform to the requirements of Appendix O. 

 
12. Meter Horn: Meter horns shall conform to requirements of Appendix G. 

 
13. Water Meter:  Water meters shall be furnished and installed by the Utility. 

 
14. Installation: Installation of copper water service piping shall be in accordance with 

Section 3.2.5 of this specification. 
 
2.1.4  Lead Water Service Piping 
 

1. Use:  Lead piping shall not be used. 
 
2. Repair: Copper piping shall be used to repair existing lead water service piping.  

Connections to lead piping shall be made with approved "Compression Coupling 
Connectors."  See Appendix N. 
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2.1.5  Bell And Spigot Ductile Iron Water Service Piping 3" Through 16" 
 

1. Use: Bell and Spigot Push-on rubber gasket joint ductile iron pipe shall be used in 
the underground section of services three (3) inches through sixteen (16) inches. 

 
2. Tapping Sleeves: Tapping sleeves shall be furnished and installed by the Utility. 

 
3. Tapping Valves: Tapping valves shall be furnished and installed by the Utility. 

 
4. Branch Gate Valves: Branch gate valves shall be furnished and installed by the 

utility. 
 

5. Pipe:  Ductile iron pipe shall conform to the requirements of Appendix J. 
 

6. Rubber Gasket Rings: The rubber gasket rings used in jointing rubber gasket 
joint piping shall be of the design designated by the pipe manufacturer. 

 
7. Lubricant: The lubricant shall be as per AWWA/ANSI C111/A21.11-00 and shall 

be suitable for lubricating the parts of the joint for assembly.  The lubricant shall be 
nontoxic, shall not support the growth of bacteria, and shall have no deteriorating 
effects on the gasket material.  It shall not impart taste or odor to water in a pipe 
when used in accordance with ANSI/AWWA C600, and the pipe has been flushed 
according to ANSI/AWWA C651.  The lubricant containers shall be labeled with 
the trade name of the lubricant and the pipe manufacturer’s name, except when 
the purchaser specifies a special lubricant. 

 
8. Polyethylene Wrap: Ductile iron service pipe in its entirety shall be covered with a 

polyethylene envelope.  The polyethylene wrap and installation shall conform to 
the requirements of Appendix L. 

 
9. Fittings: Cast iron or ductile iron rubber gasket joint fittings shall conform to the 

requirements of Appendix I. 
 

10. Valve Boxes: Valve boxes shall be furnished by the Utility. 
 

11. Meter: Meters shall be furnished and installed by the Utility. 
 

12. Installation: Installation of bell and spigot water service piping shall be in 
accordance with Section 3.2.6 of this specification. 

 
13. Repair Clamps: Repair clamps may be used to repair transverse breaks in cast 

iron pipe and shall be of all stainless steel construction and shall conform to the 
requirements of Appendix H. 
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  1. Use:  Flanged ductile iron pipe may be used in the exposed sections of Services 

three (3) inches through sixteen (16) inches. 
 
  2. Pipe: All ductile iron pipe shall conform to the requirements of Appendix F. 
 
  3. Fittings and Flanges: Fittings three (3) inches and larger shall be flanged cast or 

ductile iron and conform to the requirements of Appendix I. 
 
  4. Meter:  Meters shall be furnished and installed by the Utility. 
 
  5. Installation:  Installation of flanged ductile iron piping shall be in accordance with 

Section 3.2.7. 
 
2.1.7  Galvanized Steel Service Piping 
 
  1. Use:  Galvanized steel pipe using flanged connections may be used in the 

exposed sections of services three (3) inches and larger. 
 
  2. Pipe:  Pipe shall be thoroughly zinc coated (galvanized), Schedule 40 or heavier.  

The pipe shall conform to the requirements of Appendix F. 
 
  3. Fittings and Flanges: All fittings shall be rated 125 psi or greater.  Fittings three 

(3) inches and larger shall be flanged cast or ductile iron and conform to the 
requirements of Appendix I. 

 
  Hardware used in securing flanged cast iron fittings is to be coated with a 

commercially available plating material.   
 
 4. Meter:  Meters shall be furnished and installed by the Utility. 
 
 5. Installation:  Installation of steel piping shall be in accordance with Section 3.2.7. 
 
 
2.1.8  Valves 
 

1. Gate Valves.  Bronze: Bronze gate valves up to and including two inches in size 
shall conform to the requirements of Appendix D. 

 
2. Ball Valves.  Bronze:  Ball valves, up to and including two inches in size, shall 

conform to the requirements of Appendix E. 
 

 3. Gate Valves, Iron: Iron gate valves three inches and larger conform to the 
requirements of Appendix C.   

 

 
2.1.6  Flanged Ductile Iron Water Service Piping 3" Through 16" 
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type, flanged iron body and shall conform to the requirements of Appendix P. 
 
 5. Detector Check Valves: Fire service double detector check valve assemblies, 

three (3) through ten (10) inches in size shall be listed in the Fire Protection 
Equipment Book and conform to Appendix K. 

 
  

 
 4. Check Valves: All check valves three inches and larger in size shall be swing 
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 The Utility must approve the design of meter pits different from those specified 
herein before construction.  Detail plans (certified by a Registered Professional Engineer) 
shall be submitted for approval. 
 
 
3.6.4  Test Discharge And Emergency Service Connections 
 
 The test discharge shall be piped solid from the test connection valve to the outside 
of the building or meter pit as shown on drawing numbers 32 and 33.  The piping through 
the building wall shall be installed as shown in drawing number 32.  The termination of the 
emergency service connection piping shall conform to drawing number 33. 
 
3.6.5  Location Of Pits And Wells 
 
 Meter pits or wells shall be located on the customer side of the established or 
proposed property line.  The centerline of the well cover shall be no less than five feet from 
any other surface structure or obstruction.  Meter pit front walls shall be no more than 10 
feet from the property line.  Any locations that do not conform to these requirements shall 
be submitted to and approved by the Utility before any installation work is performed. 
 
 
 
 
 Sidewalk and Pavement Replacement 
 Section 3.7.0 
 
 
3.7.1  Replacement 
 
 All sidewalk, driveway, curb and gutter, and pavement that has been damaged or 
removed shall be replaced.  This shall be done in conformance with the Restoration Permit 
issued by the Milwaukee Development Center. 
 



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87

 APPENDIX A 
 
 SPECIFICATION FOR CAST IRON SERVICE BOXES 
 
 CAST IRON (BUFFALO PATTERN) 
 

City of Milwaukee   
Specification No. 30-C-1 

January 23, 1995 
(W.E.D. No. 7B-P-1/95) 

 
 I. GENERAL REQUIREMENTS
 
  The latest version of City of Milwaukee Specification No. 70b-D-7, on file 

with the Department of Administration - Purchasing shall apply except as 
modified in the technical requirements as described herein. 
 

 II. TECHNICAL REQUIREMENTS  
 
  A. Description
   A service box is installed to provide access to the operator of a direct 

buried curb stop.  Service boxes specified herein shall be screw type. 
 
   A Service Box – Complete, shall consist of a base section, top section 

with cover and, if necessary, one intermediate extension section, to 
achieve a nominal length of seven feet. 

 
   The top section shall be designed to thread onto the base or 

extension section so that the length of the unit can be continuously 
variable within the range specified.  Additional extension sections 
designed to fit on the base shall be used to achieve a service box 
length in excess of seven feet.  The top section shall be designed to 
receive a circular cover that can be bolted in place. 

 
  B. Material 
   The service box and component parts shall be cast iron in 

accordance with ASTM-A48 Class 20 or approved equal.  
 
  C. Service Box Design
   The service box and component parts shall be of the "Buffalo Pattern" 

design as shown in drawings SB-1 through SB-5 and SB-11 through 
SB-15.  The service box shall be a 2-1/2 inch or 3-inch diameter unit, 
screw type, cast iron, in accordance with the following requirements: 

 
   1. The 2-1/2 inch diameter base section shall be constructed in 

accord with drawing SB-2.  An enlarged base adapter, for curb 
stops up to 2", shall be constructed in accord with drawing SB-
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10.  The 3 inch diameter base section shall be constructed in 
accord with drawing SB-12.  

 
   2. The standard service box retracted length shall be 63" 

maximum and the extended length shall be 82" minimum.  The 
30" long nominal top section shall be between 28" and 32" in 
length.  The base section may be composed of two castings to 
provide the overall length required.  The intermediate extension 
section, if furnished, shall be of sufficient length to allow the top 
section to be turned down the required distance without 
interruption. 

 
    3. The nominal length of service box extensions shall be the length 

specified on the bid form.   
 
   4. The cover shall be the standard drop type with locking plate and 

bolt or repair-drop type cover with scissors lock and bolt.  The 
word "WATER" shall be cast in the top of the service box cover. 
The cover bolt shall be brass a pentagon head of the 
manufacturers thread design and length. 

 
  D. Tolerances
   The service box and component parts shall be constructed within 

dimensional tolerances that shall assure interchangeability with 
service boxes manufactured in accord with the drawings.  The minus 
tolerance for metal thickness shall not be more than 0.10 inch.  An 
additional tolerance of 0.02 inch shall be permitted over areas not 
exceeding 8 inches in any direction. 

 
  E. Enlarged Base Adapter
   The service box adapter as shown in drawing SB-10 is to adapt 
   2-1/2" service boxes for use over 2" curb stops.  The adapter shall be 

furnished with the 3" maximum O.D. of the stem portion and the 
   3-3/4" minimum base clear opening as shown.  
 
  F. Workmanship and Finish
   The cast iron service box and components shall be free from 

blowholes, cold shots, shrinkage defects, cracks, or other injurious 
defects, and shall have a normal smooth casting finish.  

 
 G. Coating
  All cast iron service box component parts and cover shall be 

thoroughly coated with asphaltum pitch varnish or approved equal. 
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 III. ROADWAY SERVICE BOXES 
 

Curb stops located in roadway areas must be provided with roadway service 
boxes.  When providing a roadway service box, use the top section and 
cover of a standard valve box in place of the top section and cover of a 
standard curb service box. 

 
 IV. INSPECTION 
 

The Plumbing Inspector, or his duly authorized representative shall inspect 
Service Box Installations.  The contractor shall provide at his own expense 
such facilities and assistance required to carry out the inspection.  The 
Plumbing Inspector shall have the authority to reject any work, material and 
parts there of which do not comply with the requirements. 
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APPENDIX B 
 

SPECIFICATION FOR CAST IRON VALVE BOXES 
 

CAST IRON (BUFFALO PATTERN) 
 

City of Milwaukee 
Specification No. 30-B-7 

March 3, 1980 
(Revised June 17, 1993) 
(W.E.D. No. 7A-P-3/80) 

 
 
I.  GENERAL REQUIREMENTS
 
  The latest version of City of Milwaukee Specification No. 70b-D-7 on file with 

the Department of Administration - Purchasing shall apply except as modified 
in the technical requirements as described herein. 

 
 
II.  TECHNICAL REQUIREMENTS
 
  A. Description 
   Valve boxes specified herein shall be screw type and shall consist of a 

base, middle section, top section with cover, and intermediate extension 
sections.  The top section shall be designed to thread onto the middle 
section so that the unit can be adjusted to a variable length.  The top 
section shall be designed to receive a circular drop cover.  Valve boxes 
may have extension sections designed to fit between the middle and top 
section to achieve the required length.  A valve box is installed to 
provide access to the operator of a direct buried valve.  

 
  B. Material
   The valve box and component parts shall be cast iron in accordance 

with ASTM-A48 class 20 or approved equal.  
 
  C. Valve Box Design
   The valve box and component parts shall be the "Buffalo Pattern" in 

accordance with drawings VB-1 through VB-13 and shall be constructed 
within dimensional tolerances that shall assure interchangeability with 
valve boxes manufactured in accord with these drawings. 

 
   The valve box shall be a three-piece 5-1/4" diameter unit, screw type, 

cast iron, in accordance with the following requirements:  
 
   1. The inside diameter of the base section as shown on drawing 

VB-6 shall be 14" minimum.  
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   2. Overall height of the box shall be in accordance with the table 

below.  
Standard Box

 
Size                        Retracted          Extended 
Identification           Maximum          Minimum

 
"D"                  47"              65" 
"DD"               53"              71" 
"F"                  69"              82" 

 
 

   3. The 27" nominal top section as shown on drawing VB-3 shall be 
between 25" and 29" in length.  

 
   4. One extension section may be used to achieve the 

"Standard" overall height the "F" middle section as shown on 
Drawing  VB-4.  

 
   5. The height increase of the extension section as shown on drawing 

VB-5 shall be 14", 18", or 20". 
 
   6. Fixed risers (rings) as shown on drawings VB-7, VB-10, 

and VB-11 shall fit the "Buffalo Pattern" valve box and shall be the 
circular drop type capable of 1", 2", 2-1/2" or 3" height increase as 
required. 

 
   7. Adjusting riser (section) shall fit the "Buffalo Pattern"  valve box, 

with screw type design (drawings VB-8 or VB-12) or slip type 
(Drawing VB-13) as required, and shall be capable of 9" minimum 
height increase. 

 
   8. Covers as shown on drawings VB-2 and VB-9 shall be the 

standard circular drop type with the word "Water" cast flush with 
the top of the cover. When covers are required with fixed or 
adjustable risers, the cover shall fit the risers specified.  

 
   D. Workmanship and Finish
   The cast iron valve box and components shall be free from blowholes, 

coldshots, shrinkage  defects, cracks or other injurious defects and shall 
have a normal smooth casting finish.  

 
  E. Coating
   All cast iron valve boxes and components shall be thoroughly coated 

with asphaltum pitch varnish or approved equal.  
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IV. INSPECTION 
 

The Plumbing Inspector, or his duly authorized representative shall inspect 
Service Box Installations.  The contractor shall provide at his own expense such 
facilities and assistance required to carry out the inspection.  The Plumbing 
Inspector shall have the authority to reject any work, material and parts there of 
which do not comply with the requirements. 
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APPENDIX C 
 

SPECIFICATIONS FOR IRON BODY GATE VALVES 
3" to 12" 

 
I. GENERAL REQUIREMENTS
 

  Valves under this specification shall conform to MSS SP-70 and AWWA C500/93 
except as modified in the technical requirements as described herein. 

 
II. TECHNICAL REQUIREMENTS  
 
 A. Description
  Valves shall be Type III as defined in MSS SP-70 and shall have a rating of 

200 psig, WOG, non-shock and be Class 125.  They shall be of an outside 
screw and yoke (OS&Y) double disc design with parallel seats. 

 
 B. Material 
  Body and Bonnet shall be gray iron in accordance with ASTM A 126 Class B 

or ductile iron in accordance with ASTM A 536 or ASTM A 395. 
 
 C. Design  
  1. End Connections shall be flanged and bolted joint as detailed in 

ANSI/AWWA C110/A21.10 or ANSI B16.1 class 125. 
 
  2. Threads.  The threads of the stem and stem nut (disk bushing) shall be 

ACME, modified ACME, or one-half V-type. 
 
  3. Hand-wheel shall have not less than three spokes.  Webbed or disk 

hand-wheels are not acceptable.  Hand-wheel shall be clearly marked 
showing the opening direction. 

 
  4. Valves shall open by turning the hand-wheel to the left (counter-clock 

wise). 
 

  5. Stuffing Boxes and Packing.  Length of the packing in contact with the 
stem shall be at least equivalent to one diameter of the stem passing 
through the packing. 

 
 D. Testing 

Each valve shall be tested in accordance with MSS SP-70. 
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 E. Workmanship
Valve parts shall be designed and manufacturing tolerances set so as to provide 
interchangeability in the product of any one manufacturer between units of the 
same size, class, type, and design, except the individual fit of the disc in the 
body.  All castings shall be sound and clean without defects that shall impair their 
service.  No plugging, impregnation, welding or repairing of such defects shall be 
allowed. 

 
III. INSPECTION AND CERTIFICATION
 

Upon demand, the manufacturer shall furnish in triplicate a report that shall certify the 
duration and pressure of all hydrostatic tests, the physical properties and chemical 
analyses of the metal used for the stem, body, bonnet and disc, also the assembled 
weight of each valve.  Materials that do not meet all specification requirements shall be 
rejected. 
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APPENDIX D 
 
 SPECIFICATIONS FOR BRONZE GATE VALVES 
 ¾" to 2" 
 
I. GENERAL REQUIREMENTS
 
 Valves under this specification shall conform to MSS SP-80 for bronze gate valves as 

modified herein.  Valves shall be installed in building piping and water meter installations 
and shall meet current code requirements in full. 
 

II TECHNICAL REQUIREMENTS
 
 A. Description

  Valves shall have a rating of 125 psig and be class A.  They shall be a Type I or 
Type II solid wedge disc gate valve design. 

 
 B. Material

Valve body shall be cast bronze, conforming to ASTM B62-C83600 or ASTM 
B61-C92200.   
 

 C. Design
1. End Connections shall be: 

a. Female I.P. pipe threads made in accordance to ANSI/ASME 
B1.20.1, Pipe Threads, General Purpose (Inch). 

b. Solder joint ends shall be prepared in accordance with applicable 
requirements of ANSI B16.18. 

 
  2. Hand-wheel shall have at least three spokes, and shall have a minimum 

diameter in accordance to MSS SP-80. 
 
  3. Valves shall open by turning the hand-wheel to the left (counter-

clockwise). 
 
  4. The seats and wedge disc guides shall be integral with the body casting.  

The guides shall be arranged so as to support the wedge disc in all travel 
positions. 

 
  5. The valve disc shall be single-wedge construction and shall have 

machined seating surfaces and shall be securely attached to the stem in 
all operating positions. 

 
 D. Testing 

Each valve shall be tested in accordance with MSS SP-80. 
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 E. Workmanship
Valve parts shall be designed and manufacturing tolerances set so as to provide 
interchangeability in the product of any one manufacturer between units of the 
same size, class, type, and design, except the individual fit of the disc in the 
body.  All castings shall be sound and clean without defects that shall impair their 
service.  No plugging, impregnation, welding or repairing of such defects shall be 
allowed. 

 
III. INSPECTION AND CERTIFICATION
 
 Upon demand, the manufacturer shall furnish a report that shall certify the duration and 

pressure of all hydrostatic tests, the physical properties and chemical analyses of the 
metal used for the stem, body, bonnet and disc, also the assembled weight of each 
valve.  Materials that do not meet all specification requirements shall be rejected. 
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APPENDIX E 
 
 SPECIFICATIONS FOR BRONZE BALL VALVES 
 ¾" to 3" 
 
I. GENERAL REQUIREMENTS
 

Valves under this specification shall conform to MSS SP-110 except as modified in 
the technical requirements as described below. 

 
II.  TECHNICAL REQUIREMENTS
 
 A. Description

Valves shall have a rating of 150 psig, WOG, non-shock and be Class 125.  
They shall be of a full port design and shall be two or three piece design. 
 

 B. Material
  Body and end piece(s) shall be cast bronze in accordance with ASTM B-584.  

Body bolts, were applicable, shall be of a material specified in ASME B16.34 
Table 1, Group 4.  The ball shall be of a material in accordance with ASTM B-584 
or ASTM B-16 with chrome plate for two-piece valves and ASTM B-16 Alloy 
C36000 with chrome plate or 316SS for three-piece valves. 

 
 C. Design

  1. The valve shall be of full port design in accordance with MSS SP-110. 
 

2. End Connections shall be: 
a. Female I.P. pipe threads made in accordance to ANSI/ASME 

B1.20.1, Pipe Threads, General Purpose (Inch). 
b. Solder joint ends shall be prepared in accordance with applicable 

requirements of ANSI B16.18. 
 
  3. Valves shall open by turning the handle to the left (counter-clockwise).  If 

the handle is the sole means of indication of ball port position, it shall be 
design such that the handle cannot be assembled to indicate other then 
the true position of the ball port. 

 
 D. Testing 

Each valve shall be tested in accordance with MSS SP-110. 
 
 E. Workmanship

Valve parts shall be designed and manufacturing tolerances set so as to provide 
interchangeability in the product of any one manufacturer between units of the 
same size, class, type, and design, except the individual fit of the disc in the 
body.  All castings shall be sound and clean without defects that shall impair their 
service.  No plugging, impregnation, welding or repairing of such defects shall be 
allowed. 
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III. INSPECTION AND CERTIFICATION
 
 Upon demand, the manufacturer shall furnish a report that shall certify the duration and 

pressure of all hydrostatic tests, the physical properties and chemical analyses of the 
metal used for the stem, body, bonnet and disc, also the assembled weight of each 
valve.  Materials that do not meet all specification requirements shall be rejected. 
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APPENDIX P 
 
 SPECIFICATIONS FOR IRON CHECK VALVES 
  
I. GENERAL REQUIREMENTS
 
 Iron check valves under this specification shall conform to MSS SP-71 as modified 

herein.  Valves shall be installed in building piping and water meter installations and 
shall meet current code requirements in full. 
 

II TECHNICAL REQUIREMENTS
 
 A. Description

  Check valves shall have a rating of 125 psig and be Type 1, Type 2, Type 3 or 
Type 4 swing check.   

 
 B. Material

Valve body shall be cast iron, conforming to ASTM A126 Class B, “Grey Iron 
Castings for Valves, Flanges, and Pipe Fittings.”   
 

 C. Design
  1. End flanges shall be integral with the valve body.  Dimensions, 

tolerances, and drilling shall be in accordance with ASME/ANSI B16.1. 
 
  2. The closure assembly shall be designed to assume the closed position by 

gravity under no flow conditions in a horizontal pipeline.  Special 
arrangements of levers and springs or weights may be necessary to 
assure proper closure in lines which are inclined or vertical. 

 
  3. Disc seating surfaces may be integral or may be separate rings securely 

fastened to the disc. 
 
 D. Testing 

Each valve shall be tested in accordance with MSS SP-71. 
 
 E. Workmanship

Valve parts shall be designed and manufacturing tolerances set so as to provide 
interchangeability in the product of any one manufacturer between units of the 
same size, class, type, and design, except the individual fit of the disc in the 
body.  All castings shall be sound and clean without defects that shall impair their 
service.  No plugging, impregnation, welding or repairing of such defects shall be 
allowed. 

 
 
III. INSPECTION AND CERTIFICATION
 

Upon demand, the manufacturer shall furnish in triplicate a report that shall certify 
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the duration and pressure of all hydrostatic and/or pneumatic tests, the physical 
properties and chemical analyses of the metal used for the stem, body, bonnet and 
disc, also the assembled weight of each valve.  Materials that do not meet all 
specification requirements shall be rejected. 


