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Chapter 4 

 
 
 
4.1  Introduction 
 

(4.1.1)  Water and Sanitary Sewer Project Phases 
 

4.2 Inter-Agency and Inter-Jurisdictional Approvals 
 

(4.2.1)  Water System 
(4.2.2)  Sewer System 
(4.2.3)  Sewer Pretreatment 
(4.2.4) Local Code Compliance 
 

4.3 Requirements for Preliminary and Final Engineering Reports 
 

(4.3.0)  Preliminary Engineering Report 
(4.3.1)  Variances 
(4.3.2)  Grading and Structural 
(4.3.3)  Demand Calculations 
(4.3.4)  Peak Factors and Fire Flows 
(4.3.5)  Water System Hydraulic Design 
(4.3.6)  Sewer System Hydraulic Design 
(4.3.7)  Easements 
(4.3.8)  Construction Cost Estimate 

 
4.4  Design Criteria and Plan View Requirements for Construction 

Drawings: 
Water and Sewer Main Extensions 

 
(4.4.1)  Horizontal locations of water and sewer mains within 

public right-of-way: 
(4.4.2)  Horizontal locations of water and sewer mains on 

private property:  
(4.4.3)  Horizontal locations of water and sewer mains in 

proximity to utilities:  
(4.4.4)  Fire Hydrants 
(4.4.5)  Valves 
(4.4.6)  Air/Vacuum Valves and Blow-Off Assemblies 
(4.4.7)  Fittings and Deflections 
(4.4.8)  Manholes for Sanitary Sewers 
(4.4.9)  Water and Sewer Service Connections 



 4-2

(4.4.10)  Hydrostatic and Bacteriological Testing Schedule for 
Water Mains 

(4.4.11)  Special Condition Water and Sewer Main Design 
 
(4.4.12) Construction Drawing Plan View 
 
(4.4.13) Corrosion Control 
 

 
4.5 Design Criteria and Profile Requirements for Construction 

Drawings: Water and Sewer Main Extensions 
 

(4.5.1)  Cover Depth of Water Mains 
(4.5.2)  Conflicts with Utilities 
(4.5.3)  Water and Sewer Main In Parallel 
(4.5.4)  Water and Sewer Main Crossings 
(4.5.5)  Construction Drawing Profile View 

 
4.6 Pumping Design for Water Distribution and Sewerage 

Transmission 
 

(4.6.1)  Inter-Agency Approval 
(4.6.2)  Criteria For Configuration 
(4.6.3) Design 
(4.6.4)  Requirements for Presentation in Construction 

Drawings 
(4.6.5)  Requirements for Construction Specifications 
(4.6.6)  Submittals Prior to Construction of Sanitary Sewer 

Pump Stations 
(4.6.7) Final Inspections 
(4.6.8)  Facility Acceptance 
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(4.4.12) Construction Drawing Plan View 
 
(4.4.12.1) The construction drawings shall be prepared with adequate 
information to describe the proposed water and sewer mains.  The 
information provided shall include but not be limited to the following: 
 
(4.4.12.1.1) Water Mains 
 

A. Plans shall address all issues listed in the Site Plan 
Requirements located in Appendix B of this manual 

 
B. Plans shall address all applicable issues listed in the 

Supplemental Site Plan Check List for Water and Sewer 
Main Extensions located in Appendix C of this manual 

 
C. Alignment and stationing 
 
D. Pipe size 
 
E. Pipe material 
 
F. Horizontal location/separations 
 
G. Water main appurtenances 
 
H. Special views; enlarged plan views or detailed dimensional 

layouts 
 

(4.4.12.1.2) Sanitary Sewer Mains 
 

A. Plans shall address all issues listed in the Site Plan 
Requirements located in Appendix B of this manual 

 
B. Plans shall address all applicable issues listed in the 

Supplemental Site Plan Check List for Water and Sewer 
Main Extensions located in Appendix C of this manual 

 
C. Alignment and stationing 
 
D. Pipe size 
 
E. Pipe material 
 
F. Manhole labels, top elevations, invert elevations (in, out, 

and drop connections), city block map designations for 
existing manholes 
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G. Horizontal location/separations 
 
H. Special views; enlarged plan views or detailed dimensional 

layouts 
 

(4.4.13) Corrosion Control 
 
(4.4.13.1) All buried water systems and ferrous sewer pipes shall be field 
wrapped in polyethylene encasement.  The encasement shall include all 
buried pipe, valves, fittings, hydrant bases and copper water service lines 
within 3 feet of the main.  Encasement shall be installed, protected and 
repaired per Ductile Iron Pipe Research Association (DIPRA) Polyethylene 
Encasement Installation Guide and manufacturer’s installation instructions.  
Polyethylene encasement materials shall be per the City’s Product Manual.  
Construction drawings shall clearly specify corrosion control design. 
 
(4.4.13.2) Polyethylene encasement may be waived where the soils are 
determined to be non-aggressive.  Non-aggressive soils are defined as 
those having a resistivity of greater than 1,800 ohm-cm as measured by a 
water-saturated soil box.  The soil along the entire length of the pipeline 
must be tested at intervals not to exceed 100 feet.  A minimum of 2 samples 
must be collected for every pipeline.   
 
(4.4.13.2.1) Pipelines installed in coal cinders or organic soils shall be 
polyethylene encased regardless of resistivity.  Organic soils are defined as 
being dark gray or black with a sulfur or earthy smell.  Determination shall 
be made by the City Utility Inspector.  
 
(4.4.13.2.2) Imported fill material will assume the characteristics of the 
surrounding native material.  Resistivity and cinder and organic soil 
determinations are to be based on existing soils in the location of the 
proposed pipeline, and at the depth of the proposed pipeline.   
 
(4.4.13.2.3) Where two consecutive soil samples indicate non-aggressive 
soils, polyethylene encasement may be waived between the two samples.  
Construction drawings shall clearly denote the limits of polyethylene 
encasement.  

 
 

4.5 Design Criteria and Profile Requirements for Construction Drawings: 
Water And Sewer Main Extensions 
 
(4.5.1) Cover Depth - All water mains shall have a minimum cover of 
three feet and a maximum cover of eight feet, measured from the top of 
pipe to the proposed finished grade directly above the water main. 
 
(4.5.2)  Conflicts With Utilities Shall Be Shown In Profile And: 
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Water and Sewer Utilities Construction Standards 
 

Table of Contents 
 

Chapter 7 
 
PART ONE CONSTRUCTION PROCEDURES AND MATERIALS 
 
 
CONTRACTOR'S GUIDELINE FOR INSTALLATION OF 
BURIED WATER AND SEWER UTILITIES 
 
7.1 Contractor Responsibilities  
 
 (7.1.1) Miss Utility 
 (7.1.2) Permits 
 (7.1.3) Standards for Water and Sewer Utilities 
 
7.2 Water and Sewer Main Construction  
 
 (7.2.1) Parallel Installation 
 (7.2.2) Crossings 
 (7.2.3) General 
 (7.2.4) Corrosion Control 
 
7.3 Water and Sewer Main Testing  
 
 (7.3.1) Testing and Disinfection Protocol for Mains 
 
7.4 Special Conditions for Tapping Active Utilities  
 
 (7.4.1) Prohibit the Tapping of Mains 
 
7.5 Water and Sewer Service Construction  
 
 (7.5.1) Existing and Active Public Mains 
 (7.5.2) Reference to Manuals 
 (7.5.3) New Public Water Main 
 (7.5.4) Depth and Backfill 
 (7.5.5) Angle Valve Location 
 (7.5.6) New Public Sewer Main 
 (7.5.7) Sewer Service Laterals 
 (7.5.8) Water and Sewer Laterals in the Same Ditch 
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2. Adequate structural support for the sewers to 

prevent excessive deflection of the joints and the 
settling on and breaking of the water line; and 
 

3. That the length of the water and sewer lines be 
centered at the point of the crossing so that joints 
shall be equidistant and separated as far as 
possible. 

 
(7.2.2.3) No water pipes shall pass through or come in contact with 
any part of a sewer manhole. 
 
(7.2.3)    General 
 
(7.2.3.1) Minimum cover for new water pipe installation shall be three 
(3) feet. 
 
(7.2.3.2) Existing water pipe shall be lowered or raised when 
proposed grading shall alter cover over the pipe to less than two and one-
half (2 ½) feet or to greater than eight (8) feet. 
 
(7.2.3.3) Maximum cover for water pipe shall be eight (8) feet. 
 
(7.2.4) Corrosion Control 
 
(7.2.4.1) All buried water systems and ferrous sewer pipes shall be 
field wrapped in polyethylene encasement.  The encasement shall include 
all buried pipe, valves, fittings, hydrant bases and copper water service 
lines within 3 feet of the main.  Encasement shall be installed, protected 
and repaired per Ductile Iron Pipe Research Association (DIPRA) 
Polyethylene Encasement Installation Guide and manufacturer’s 
installation instructions.  Polyethylene encasement materials shall be per 
the City’s Product Manual. 
 
(7.2.4.2) Exceptions to polyethylene encasement are defined in 
Chapter 4, Section 4.4.13 of the DCSM. 

 
7.3 Water and Sewer Main Testing  
 

(7.3.1) The City of Harrisonburg has established a protocol for 
testing and disinfection of mains, which shall be the responsibility of the 
Contractor to ascertain “on-site” approval by the Office of Community 
Development Inspection personnel.  The protocol includes: 
 
(7.3.1.1) Hydrostatic testing of all water mains 
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(7.3.1.2) Disinfection and Bacteriological sampling of all water mains 
 
(7.3.1.3) Flushing of new water mains 
 
(7.3.1.4) Final Inspection Operations test for all watermain valves and 
hydrants 
 
(7.3.1.45) Low Pressure Air Test of sanitary sewer pipe 
 
(7.3.1.56) PVC Sewer requires pulling of 5% mandrel 
 
(7.3.1.67) Exfiltration or Air Vacuum testing of manholes 
The applicable charts and specifications may be found following this 
section. 








