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\ WASHINGTON SUBURBAN SANITARY COMMISSION
COMMISSION SUMMARY

AGENDA CATEGORY: Engineering and Construction Team
ITEM NUMBER: 2016-2153 DATE: May 17, 2017

SUBJECT

2017 Pipeline Design Manual

SUMMARY

SPECIAL COMMENTS

WSSC Staff requests the approval and adoption of the
2017 WSSC Design Manual Update. The update will
effectively address several important subjects including:
Variances; requirements for Zinc Coated Ductile Iron;
looping water systems; Survey and Easement Criteria;
Subsurface Investigations; low pressure sewers; service
connections; and the relocation and/or rehabilitation of
WSSC mains.

WSSC staff presented the proposed update governmental
and industry stakeholders. Reviewers included Prince
George’s County Government and the Maryland Building
Industry Association. A table displaying the Public
Comment Chronology is attached.

CONTRACT NO./
REFERENCE NO.

N/A

COSTS There is minimal financial impact to property owners.
None of the proposed update changes requires an
increase in existing fees or creation of new fees.

AMENDMENT/ N/A

CHANGE ORDER NO.

MBE PARTICIPATION N/A

PRIOR STAFF/
COMMITTEE REVIEW

Chief Engineer, ELT General Manager/CEO

RECOMMENDATION TO APPROVE
COMMISSION
COMMISSION N/A

ACTION




WASHINGTON SUBURBAN SANITARY COMMISSION

RESOLUTION 2017-2153

ADOPTION OF A NEW WSSC 2017 PIPELINE DESIGN MANUAL
TO REPLACE EXISTING WSSC PIPELINE DESIGN MANUAL

WHEREAS, the Washington Suburban Sanitary Commission (“Commission”) is
an agency of the State of Maryland with a mission to provide safe and reliable water
in a cost-effective and sustainable manner to 1.8 million customers in Montgomery
and Prince George's Counties; and

WHEREAS, the Commission is authorized by the Maryland Annotated Code, Public
Utility Article, Division II, §17-403, to adopt rules and regulations to carry out the provisions of
Division II of the Public Utility Article and any other laws, the administration and enforcement
of which are vested in the Commission; and

WHEREAS, in March 2008, the Commission found it appropriate to organize and
consolidate certain standards and criteria pertaining to the planning, design and construction of
water and sewer systems, into a comprehensive pipeline design manual, and adopted the 2008
WSSC Pipeline Design Manual (“Pipeline Design Manual”); and

WHEREAS, the Commission periodically reviews and adopts updates to the Pipeline
Design Manual, including an update in March 2015; and

WHEREAS, the Commission desires to once again update the Pipeline Design Manual
and do so through the adoption of a new 2017 WSSC Pipeline Design Manual as a regulation, to
replace the Pipeline Design Manual;

NOW, THEREFORE, BE IT RESOLVED, this day of .2017,
that:

1) The Commission hereby adopts the Washington Suburban Sanitary Commission
2017 Pipeline Design Manual as a regulation to replace the existing March 2015
Pipeline Design Manual;

2) The Washington Suburban Sanitary Commission 2017 Pipeline Design Manual shall
become effective as a regulation in accordance with the requirements of Section 17-
403 of the Public Utilities Article, Md. Code Ann.; and

3) The existing March 2015 WSSC Pipeline Design Manual shall be considered
replaced on, and as of, the date the 2017 Pipeline Design Manual becomes effective.




BE IT FURTHER RESOLVED, that if any section, subsection, sentence, clause, or

phrase of this Resolution 2017- i, for any reason, held to be unlawful, such decision shall
not affect the validity of the remaining portions of this Resolution.

A True Copy.

Attest:

Sheila R. Finlayson, Esq.
Corporate Secretary
Washington Suburban Sanitary Commission




OVERVIEW OF THE 2017 WSSC DESIGN MANUAL UPDATE

AGENDA CATEGORY: Engineering and Construction Team
ITEM NUMBER: DATE: April 19, 2017

Overview

WSSC Staff requests the approval and adoption of the 2017 WSSC Design Manual
Update. The update will effectively address several important subjects including:
Variances; requirements for Zinc Coated Ductile Iron; looping water systems;
Survey and Easement Criteria; Subsurface Investigations; low pressure sewers;
service connections; and the relocation and/or rehabilitation of WSSC mains.

WSSC staff presented the proposed update governmental and industry
stakeholders. Reviewers included Prince George’s County Government and the
Maryland Building Industry Association. A table displaying the Public Comment
Chronology is attached. Several minor comments were received and they were
reviewed and changes were made.

There is minimal financial impact to property owners. None of the proposed
update changes requires an increase in existing fees or creation of new fees.

On April 6, 2017, this procedure was reviewed and found legally sufficient by the
WSSC General Counsel’s Office.




Public Comment Chronology

August 31, 2015

Requested review from Engineering and Construction
Team, Utility Services Team and Maryland Building Industry
Association (MBIA)

October 1, 2015

Comments were received from Engineering and
Construction Team, Utility Services Team and MBIA

January 21, 2016

Responses to comments received on October 1, 2015 to
Engineering and Construction Team, Utility Services Team
and MBIA

January 28, 2016

Requested MBIA to go over the responses to comments.

March 7, 2016

Requested comments from Prince Georges County and
Montgomery County Government — Comments due back on
April 8, 2016

April 1, 2016 Re-requested Montgomery County Government to review
Pipeline Design Manual
April 8, 2016 No Comments from Montgomery County Government.

Prince Georges County Government requested more time
to review

July 22, 2016

Meeting with Prince Georges County Government staff to
go over their comments

February 22, 2017

Received additional comments from MBIA

March 29, 2017

Development Services Group responded to MBIA
comments

May 9, 2017

Meeting with Prince Georges County Government staff to
go over their comments

May 12, 2017

Meeting with Montgomery County Government staff to go
over their comments
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SUMMARY OF MAJOR CHANGES
2017 PIPELINE DESIGN MANUAL

All revisions/changes to this 2017 Pipeline Design Manual is shown with red text.

GENERAL SECTION
e Add Variance (Waivers) Requirements.

PART ONE — WATER DESIGN GUIDELINES
Section 2 — Pipe Materials and Fittings.
e Change standard exterior coating of Ductile Iron Pipe to Zinc Coating.
e Change all Ductile Iron to be Fusion Bond Epoxy Coating.
Section 4 — Selection of Pipe Material.
¢ Revised maximum operating pressure for PVC AWWA C-900 to 130 psi.
e Add requirements for PVC AWWA C-900 fittings to have anode protection.
e Added continuity test stations for PVC AWWA C-900 pipe.
e Added Chart on Determining Type of Pipe Material
Section 8 — Horizontal Alignment.
o Revised location of water pipelines in streets.
e Add looping water systems requirements
Section 11 — Vertical Alignment (Profiles).
o Revised requirements for crossing ditches and streams.
Section 17 — Tunnel or Casing Pipes.
e Added requirements for installing casing pipe around existing water pipelines.
Section 22 — Specialty Valves.
e Added requirements for Flow Control Valves.
o Revised requirements when Pressure Relief Valves.
Section 24 — Fire Hydrants.
e Added High Traffic Fire Hydrants requirements.
Section 25 — Water Services Connections.
e Added operating pressures for water services connections.
Revised new residential services to be 1-1/2 inches.
Added Ultrasonic Meter requirements.
Added requirements for replacing existing detector check meters
Added requirements for connecting to existing PCCP water pipelines.

PART TWO — SEWER DESIGN GUIDELINES
Section 5 — General Horizontal Alignment.

o Revised location of water pipelines in streets.
Section 8 - Vertical Alignment (Profiles).

¢ Revised requirements for crossing ditches and streams.
Section 10 — Tunnel or Casing Pipes.

e Added requirements for installing casing pipe around existing sewer or force main pipelines..
Section 24 — Force Main Design.

e Added High-Density Polyethylene Pipe requirements.
Section 27 — Sewer Service Connection.

e Added requirements for 8-inch and larger service connections.
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PART THREE — COMMON DESIGN GUIDELINES
Section 2 — Easements and Construction Strips.
e Changed Right of Way to Easements.
Section 3 — Pipeline Crossings and Clearances.
e Revised MTA Light Rail Zone of Influence requirements.
Section 11 - Loading Analysis of Existing Pipelines.
e Added requirements for PVC AWWA C-900 water and sewer pipelines
Section 16 — Design of Pipeline Structures.
e Added additional requirements.
Section 22 — Slope Stability.
e Added additional requirements.
Section 27 — Thrust Restraint Design for Buried Pipelines.
e Revised restrain joint requirements.
Section 28 — Corrosion Control.
o Revised requirements for Corrosion Protection.

APPENDIX A — DESIGN CHECKLIST
e Updated Checklist.

APPENDIX D - WSSC SURVEY AND EASEMENT CRITERIA
e Change Right of Way to Easements.
e Update surveys and easement requirements.

APPENDIX D — SUBSURFACE INVESTIGATION REQUIREMENTS FOR WATER AND SEWER
DESIGN AND CONSTRUCTION.
e Updated requirements for subsurface investigations.

APPENDIX E — SOIL INVESTIGATION FOR SOFT GROUND TUNNEL PROJECTS.
e Updated requirements for subsurface investigations.

2017 2



COMMISSIONERS

Fausto R. Bayonet, Chair
Chris Lawson, Vice Chair
Omar M. Boulware
Howard A. Denis
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14501 Sweitzer Lane e« Laurel, Maryland 20707-5901
GENERAL MANAGER
Carla A. Reid

TO THE HOLDERS OF THE WSSC PIPELINE DESIGN MANUAL:

Enclosed is the 2017 WSSC Pipeline Design Manual, which supersedes and encompasses all the
material of the previous Pipeline Design Manual. A Design Checklist is included to assist with the
preparation of contract documents for water and sewer pipelines.

This manual takes precedence over all previous water and sewer design documents issued by the WSSC was
prepared to serve as a standalone, ready reference of all WSSC water and sewer design requirements for
54-inch and smaller water mains and all sizes and types of sewers designed according to the WSSC General
Conditions and Standard Specifications and the WSSC Standard Details for Construction.

The WSSC's intent in producing this manual was to readily provide the design requirements and practices
of the WSSC for systems pipeline projects in order to maintain consistency and ensure the integrity and
longevity of the pipeline infrastructure. Adhering to the design requirements herein will simplify the
submittal process and minimize design revisions.

It will prove necessary to modify portions of the manual to comply with new design practices and changing
technologies. Revisions to this manual can be conveniently downloaded and printed from the WSSC
Corporate Website. Instructions for obtaining the revisions from the website are included on the following
page. If you have any suggestions for revisions, please fill out and return the revision form in the front of
this manual, as your suggestions are valued and greatly appreciated.

Commencing on the date of adoption, this issue of the WSSC Pipeline Design Manual, together with the
WSSC Standard Details for Construction and the WSSC General Conditions and Standard Specifications, will be
applicable to all new pipeline design projects.

Gary J. Gumm, P.E
Chief Engineer

Washington Suburban Sanitary Commission

301-206-WSSC (9772) + 301-206-8000 -« 1-800-828-6439 « TTY:301-206-8345 - www.wsscwater.com



‘\%\ PROPOSEtE))tI;eEVISIONS

WSSC Pipeline Design Manual

Manual Part Section Number Page Number

Manual Users Name Phone ( )

Email Address

Company

Address

Proposed Revision: In the space below, please provide a detailed description of your suggested change
or revision to the Pipeline Design Manual. All comments or recommendations for revisions are encouraged
to point out discrepancies, suggested modifications or recommendations for additional information,
examples, etc. to be added. Please include a descriptive reason for the change or addition, attach any
necessary pages and supporting documentation and mail it to the address below.

Mail to: Washington Suburban Sanitary Commission = Technical Services Group = 14501 Sweitzer Lane = Laurel, MD 20707



OBTAINING MANUAL REVISIONS

Attention Manual Holders:

Revisions to the Pipeline Design Manual can be conveniently downloaded and
printed from the WSSC Corporate Website. As the holder of the manual, it is
your responsibility to keep your manual up to date. Prior to the start of any
new water and sewer pipeline design for the WSSC, please be sure to visit the
website to obtain any revisions and insert them in your manual. Approval of
plans may be delayed if the latest design guidelines are not used.

The revisions can be obtained by visiting the WSSC website at
http://www.wsscwater.com/ and clicking on ""Business & Construction® from
the Navigation Bar. From the pull down menu, select "*Doing BusinessCode &
Standards' and then "'Pipeline Design Manual'.

No Internet Access ??

If you do not have access to the Internet, please contact the WSSC Technical
Services Group to obtain a copy of any manual revisions.


http://www.wsscwater.com/
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INTRODUCTION

INTRODUCTION

The Washington Suburban Sanitary Commission's Pipeline Design Manual covers the minimum
standard criteria to be followed by Designers and Engineers when preparing plans and/or specifications
for the design of water and sewer pipelines for the Washington Suburban Sanitary Commission (WSSC)
within the Washington Suburban Sanitary District (WSSD). It covers criteria such as submittal
requirements, horizontal and vertical alignment, thrust restraint, tunneling, corrosion control, structural
requirements, appurtenances, specifications, materials, hydraulics, etc.

This manual is a design guideline that shall be followed and used in conjunction with the WSSC
Standard Details for Construction and the WSSC General Conditions and Standard Specifications. It is
the Designer's responsibility to review and verify the applicability of all material presented in this manual
as it pertains to the specific project under design and to submit, as required by WSSC and herein, all
reports, design computations, worksheets, geotechnical investigations, surveys, rights of way
determinations, checklists, etc. All such submittals shall be signed and sealed by the Professional
Engineer or Professional Land Surveyor, as appropriate, licensed to practice in the State of Maryland,
who is in responsible charge of that portion of the project.

This manual covers design guidelines for all pipeline projects under the jurisdiction of WSSC
including water mains 54-inch diameter and smaller and all sizes of gravity and pressure sewers with the
exception of privately owned and maintained systems referred to as "on-site" systems.

It is the WSSC's policy to avoid and protect environmentally sensitive areas wherever possible
including wetlands, woodlands, one hundred (100) year flood plains, park property, steep slopes,
historical/archaeological sites, Chesapeake Bay Critical Areas, Areas of Special State Concern and public
tree areas.
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GENERAL

GENERAL

1. General.

a. The Washington Suburban Sanitary Commission (WSSC) is authorized by Public Utilities Article,
Division 11 of the Annotated Code of Maryland to adopt, administer and enforce regulations for the
design, construction, installation and development of water and sewer systems and their
appurtenances. This Design Manual constitutes a duly adopted WSSC regulation.

b. The purpose of this Design Manual is to provide the minimum requirements and standards which
must be followed in the design, construction, installation and development of water and sewer
systems within the Washington Suburban Sanitary District. This manual was developed and
adopted in an effort to fulfill WSSC's mission of providing safe and reliable water and returning
clean water to our environment for the protection of the public health, safety and well-being.

2. Variance.

a. WSSC’s Approving Authority shall have the authority to grant a modification, variance and/or
waiver (“Variance”) of any requirements and/or standards set forth herein on a case-by-case basis
when the determinations set forth in paragraph 2.b.3) below have been made. Records of action
granting a Variance shall be maintained by the WSSC’s Approving Authority.

b. Request for Variance.

1) A Variance request shall be submitted on the WSSC Official Variance Request Form. The form
shall be signed by the Applicant and Applicant’s Engineer (the “Engineer”).

2) Variance requests may be subject to an additional fee.

3) A Variance request may be granted in whole or in part, when WSSC’s Approving Authority has
determined that:

a) Strict compliance with the Design Manual is impractical;
b) The Variance is in conformity with the intent and purpose of the Design Manual;

c) The Variance does not compromise safety, health, life or fire safety standards or
requirements;

d) The Variance does not pose a threat or cause damage to WSSC’s water or sewer system or
appurtenances;

e) Denial of the Variance will result in undue burden or undue hardship to the Owner;
and

) The grant of the Variance will be in the public interest.

2017 G-1



GENERAL

4)

5)

Design drawings and calculations: A Variance request shall be accompanied by design drawings,
plans, calculations, product literature and other documentation as necessary to document and
support the requested Variance and justification for the Variance.

Indemnification. To obtain a Variance, the Applicant must sign the hold-harmless agreement
section of the Variance request form, and agree to indemnify WSSC and its Commissioners,
officers, agents and employees as described therein.

2017



GENERAL

WASHINGTON SUBURBAN SANITARY COMMISSION
OFFICIAL VARIANCE REQUEST

JOB NAME: WSSC JOB NUMBER:

DATE OF REQUEST:

DESCRIPTION OF REQUESTED VARIANCE
(INCLUDE APPLICABLE PIPELINE DESIGN MANUAL SECTION AND REFERENCES):

JUSTIFICATION FOR REQUESTED VARIANCE

Applicant’s Signature

Print Name

Address

Phone e-mail

Engineer’s Signature

Print Name

Address

Phone e-mail

Page 1 of 4
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GENERAL

WASHINGTON SUBURBAN SANITARY COMMISSION
OFFICAL VARIANCE REQUEST

JOB NAME: WSSC JOB NUMBER:

HOLD HARMLESS AGREEMENT

To the fullest extent permitted by law, the undersigned Applicant agrees to indemnify, defend and
save harmless the Washington Suburban Sanitary Commission and its Commissioners, Officers,
Agents and Employees from and against any and all claims, suits, actions, losses, damages,
expenses, costs, injuries and liabilities of any nature (including but not limited to claims for bodily
injury, death, business interruption and/or property damage) relating to, arising out of or resulting
from the granting and/or implementation of the Variance requested herein.

Applicant’s Signature

Print Name

Address

Phone e-mail

Page 2 of 4

2017 G-4



GENERAL

WASHINGTON SUBURBAN SANITARY COMMISSION

OFFICAL VARIANCE REQUEST

JOB NAME: WSSC JOB NUMBER:

FOR WSSC USE ONLY

DATE RECEIVED:

ACTION TAKEN: Approved Denied

EXPLAINATION OF ACTION / SPECIAL CONDITIONS OF VARIANCE:

SIGNATURE: DATE:

WSSC’s Approving Authority

Page 3 of 4
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10.

WASHINGTON SUBURBAN SANITARY COMMISSION
OFFICIAL VARIANCE REQUEST

INSTRUCTIONS FOR COMPLETING FORM
A single waiver is acceptable for projects with the same job number and different
alpha suffixes (e.g. DA1234205, DA1234A05, DA1234B05, and DA1234C05).
In the same box with Job Number, list the Permit No. or On-Site Plan No. if applicable.
The Description of and Justification for the Variance must be detailed and complete.
Give details such as elevations, lengths, existing conditions, job related limitations,
etcetera. Attach supporting documentation, (e.g. letters from County, MNCP+PC) if

this supports your request.

Attach any applicable documents (e.g. plans, drawings, calculations, product literature
etc.).

The Applicant must sign the form. The Engineer shall not sign as the Applicant.
The Engineer’s signature is required.

The Variance form and supporting information must be uploaded into ePlan Review or e-
builder as a single PDF into the Documents Folder.

Determination of the Variance request will be posted in the approved folder in ePlan
review or e-builder.

Contact the WSSC’s Project Manager assigned to the project, if you have
questions regarding this form.

Page 4 of 4
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GENERAL

3. Contract Drawings and Specifications.
a. General Instructions.
1) Prepare plans on WSSC standard size drawings, contact WSSC’ s Project Manager for standards.

2) Each drawing shall have the professional seal, signature and registration number of the licensed
engineer responsible for the design.

3) Include notes common to all contract drawings on the first sheet of the set and labeled as
General Notes, Blocking Notes, Miss Utility Note, Dependency Note, etc., as required.

4) All plans, profiles and details shall be drawn to scale unless otherwise approved or directed by
WSSC. Plan view scales shall be 1" = 50' except for townhouses/cluster type developments or
congested areas where 1" = 30" scale shall be used. Draw profiles to horizontal scale 1" = 100'
and vertical scale 1" = 10' except for large diameter mains 24-inches and larger, where the
profile shall use the same horizontal scale as the plan.

b. Utility Coordination.

1) Closely coordinate all water and sewer pipeline design and construction with storm drains and
all other utility design and construction so that there are no conflicts. Accurately show on the
plans and profiles the location of both future and/or existing storm drains and all other utilities.

c. Contract Specifications and Special Provisions.

1) Prepare the contract specifications and/or special provisions according to WSSC standards, as
required. For additional information regarding special provisions, see Part Three, Section 6
(Modifications to Specifications and Standard Details).

d. Design Data and Flow Computations.

1) Furnish design data and computations as indicated in this manual. The design data and
computations must be clear and legible, and sealed and signed by a Professional Engineer.
Submit this data along with the design, unless otherwise indicated by WSSC” s Project Manager.

e. Estimate of Quantities.

1) Furnish a tabulated estimate of quantities and costs, including contingency items, if required by
WSSC. The tabulated estimate must be clear and legible, and sealed and signed by a
Professional Engineer. Submit this data along with the design, when required by WSSC’ s
Project Manager.
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GENERAL

4. Additional Requirements.
a. Location of Existing Utilities and Physical Features.

1) The Designer is responsible for obtaining locations of all existing utilities and physical features
through field surveys and as-built record information. When directed by the WSSC’ s  Project
Manager, obtain test pits wherever exact locations of underground utilities are uncertain, and/or
where locations are critical to design. The WSSC will assist in the coordination of test pits as
deemed necessary. The number, location and type of test pits will be dictated by specific design
requirements.

b. Proposed Construction.

1) Research all pertinent data on all proposed construction projects which may impact the design and
coordinate the same with the development of the contract drawings and specifications.

c. Design Checklist.

1) The Design Checklist, Appendix A, can be used as a design guide for preparing water and sewer
pipeline designs according to this design manual. Items listed in the design checklist are general
and may not cover all items that may be required to complete the specific project under design.
The Designer is fully responslible for preparing complete contract documents. The WSSC is not
responsible for design items which may be required but are not included on the Design Checklist.

d. Discrepancies.

1) Whenever any conflict, discrepancy or ambiguity exists within this manual or between any code,
regulation or policy promulgated by any other jurisdictional agency within the WSSD, advice
WSSC immediately in writing and WSSC’s Project Manager will render expeditious
interpretations and guidelines to be followed.
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WATER DESIGN GUIDELINES

PART ONE

WATER DESIGN GUIDELINES

General.

Part One of the Pipeline Design Manual covers the minimum standard design criteria to be followed
when preparing the design of water pipelines and appurtenances within the Washington Suburban
Sanitary District (WSSD). Use this part in conjunction with Part Two, Sewer Design Guidelines and Part
Three, Common Design Guidelines. Although this manual is intended as a guideline, it is the Designer's
responsibility to review and verify the applicability of all material presented herein as it pertains to the
specific project under design.

The portions of the water supply system which are considered as the property and responsibility of the
WSSC are the water pipelines, appurtenances and those portions of the water service connections which
lie in the public right of way and in rights of way granted to the WSSC. All other systems are in most
cases the responsibility of the respective property owner(s).

For projects that are constructed and maintained by WSSC, WSSC will indicate the size and limits of
the water pipeline(s) and appurtenances to be designed and constructed. The WSSC Design Criteria for
Water Distribution Systems are found in Appendix B.

In the preparation of the contract documents, the Designer will take into full account such matters as
environmental impact, public impact including maintenance of pedestrian and vehicular traffic,
maintenance of existing and proposed utility services, constructability, and system maintenance to
produce the most cost-effective design.
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TABLE OF CONTENTS

PART ONE - WATER DESIGN GUIDELINES

1. Terminology and Abbreviations. W-11
a. General. W-1.1
b. Types of Pipelines. W-1.1
c. WSSC Documents. W-11
d. Pipe Material. W-11
e. Miscellaneous. W-12

2. Pipe Materials and Fittings. W-21
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b. Pipe Material. W-21
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WATER DESIGN GUIDELINES
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Part One, Section 1. Terminology and Abbreviations WATER DESIGN

1. Terminology and Abbreviations:

The following terms and abbreviations are used in Part One of the Design Manual.

a. General.

WSSC Washington Suburban Sanitary Commission.

WSSD Washington Suburban Sanitary District.

AWWA American Water Works Association.

ANSI American National Standards Institute.

AlSI American Iron and Steel Institute.

AASHTO American Association of State Highway and Transportation Officials.
DIPRA Ductile Iron Pipe Research Association.

MDE Maryland Department of the Environment.

MSHA Maryland State Highway Administration.

b. Types of Pipelines.

Distribution Mains

Transmission Mains

¢c. WSSC Documents.

SEP

DRP
Specifications
Standard Details
Drawings
Plumbing Code

d. Pipe Material.

Water pipelines (4-inch to 12-inch) designed and constructed to provide
localized services.

Water pipelines (16-inch and larger) designed and constructed to provide a
major water supply from the water treatment plant to the Distribution
Mains.

System Extension Process.

Developer Relocation Projects

WSSC General Conditions and Standard Specifications.
WSSC Standard Details for Construction.

Contract Design Drawings.

WSSC Plumbing and Fuel Gas Code.

DIP Ductile Iron Pipe.
CIP Cast Iron Pipe.
PCCP Prestressed Concrete Cylinder Pipe.
PVC (AWWA C900) Polyvinyl Chloride (Water Pipe)
ACP Asbestos Cement Pipe.

2017 W-1.1



Part O

ne, Section 1. Terminology and Abbreviations

WATER DESIGN

e.

Miscellaneous.

psi pounds per square inch.

HHG  High Hydraulic Grade.

LHG Low Hydraulic Grade.

SHC Sewer Service (House) Connection.
WHC  Water Service (House) Connection.
PE Plain End Joint.

FLG Flange Joint.

DR Dimension Ratio.

ID Pipe inside diameter.

OD  Pipe outside diameter.

R/W  Public Road Right of Way.
PIE  Public Improvement Easement.
PUE Public Utility Easement.

MJ Mechanical Joint.

TS&V Tapping Sleeve and Valve.
SDR Standard Dimension Ratio.
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Part One, Section 2. Pipe Materials and Fittings WATER DESIGN

2. Pipe Materials and Fittings.
a. General.

1) Standard pipe materials and fittings. Ensure that all designs allow for the use of materials that
conform to all applicable sections of the Specifications and the Standard Details.

2) Special pipe materials and fittings. Submit any special design features and/or materials required
due to the specific nature of the contract for approval, prior to being incorporated into the
contract documents. If approved, it will be for the specific case in question and is not to be
considered a general approval for use elsewhere (other contract documents). Provide Special
Provisions to the Specifications and Modifications to the Standard Details; see Part Three,
Section 6 (Modifications to Specifications and Standard Details).

b. Pipe Material.

1) Standard Pipe Material.

a) DIP in accordance with the Specifications, with the class of pipe noted on the drawings.
(1) Minimum pipe of class of pipe is Class 54.

(2) Design the class of pipe (wall thickness) for the allowable cover; see Part One, Section 4
(Selection of Pipe Material).

(3) Exterior Coating Systems for DIP.

(a) Standard coating shall be zinc basecoat applied to pipe surface and asphaltic topcoat,
and must have V-Bio encasement in accordance with the Specifications.

(b) Special exterior coating systems with cathodic protection system in accordance with the
Specifications may be required. For additional information on cathodic protection
system; see Part Three, Section 28 (Corrosion Control).

(4) DIP larger than 48-inch diameter:

(a) Verify with the pipe manufacturer that the material specified can be produced. For
example: Larger sized DIP may be available in Pressure Class instead of Class of Pipe.

(b) The design pipeline must be reviewed for acceptable working pressure and cover over the

pipe and Special Provisions to the Specifications will be required to be submitted for
review.

(5) Allowable pipe joints see Part One, Section 3 (Pipe and Fitting Joints).
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Part One, Section 2. Pipe Materials and Fittings WATER DESIGN

b) PVC - AWWA C900 in accordance with the Specifications with the pipe dimension ratio (DR)
noted on the drawings.

(1) For pipe sizes 12-inch and smaller
(2) Pipe dimension Ratio is DR14

(3) Operating pressure, allowable cover and pipe dimension ratio (DR); see Part One, Section 4
(Selection of Pipe Material) for design information.

(4) Allowable pipe joints see Part One, Section 3 (Pipe and Fitting Joints).

(5) Alternatives to the insulating flanges for 12-inch and smaller ductile iron water mains, as
shown in Standard Details C/3.1, C/3.2, and C/3.3, see Standard Detail C/3.2a for PVC
insulating spool. For operating pressure, allowable cover and pipe dimension ratio (DR),
see Part One, Section 4 (Selection of Pipe Material) for design information.

c) Steel Pipe. The use of steel pipe for water pipelines is for special cases only, where it proves to
be the most suitable material for the particular design.

(1) Pipe in accordance with AWWA M-11 (Steel Pipe - A Guide for Design and Installation)
and AISI Welded Steel Pipe, Steel Plate Engineering Data, VVolume 3.

(2) Use E' [Modulus of soil reaction] for soil shall be four hundred (400) psi.
(3) Specify continuous interior lining and exterior coatings and cathodic protection system.
(4) Joints:
(a) For 42-inch and smaller steel pipe shall be continuous butt-welded joints.
(b) For 48-inch and larger steel pipe double lap weld joints
(5) Design for steel pipeline generally the same as for DIP.
d) Copper Pipe. See Part One, Section 25 (Water Service Connections).
c. Fittings.

1) Standard Fitting Material.

a) Fittings for DIP and PVC in accordance with the Specifications and the following:
(1) Ductile iron in accordance with AWWA C110 or AWWA C153.

(2) All Ductile Iron Fitting shall have fusion bond epoxy coating in accordance with AWWA
Cl16
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Part One, Section 2. Pipe Materials and Fittings WATER DESIGN

(3) Polyethylene encasement; see requirements for DIP material.

(4) Standard exterior coating in accordance with the Specifications. The design may require
special coatings or protection; see Part Three, Section 28 (Corrosion Control).

(5) Fittings larger than 48-inch diameter are to be designed for a working pressure rating of 150
psi. 48-inch and smaller diameter fittings are to be designed for a working pressure rating of
250 psi.

(a) Each fitting’s working pressure must be reviewed and if the working pressure is over the
pressure rating of the fitting, then approval and Special Provisions to the Specifications
will be required.

(6) For allowable joints on fittings see Part One, Section 3 (Pipe and Fitting Joints).

(7) For allowable fittings and special design requirements see Part One, Section 7 (Allowable
Fittings).

b) Fittings for Steel Pipe. The use of fittings for steel pipelines is for special cases only see
requirements for steel pipe in this section.

(1) Fittings in accordance with AWWA M-11 (Steel Pipe - A Guide for Design and Installation)
and AISI Welded Steel Pipe, Steel Plate Engineering Data, Volume 3.

(2) Specify continuous interior lining and exterior coatings and cathodic protection system.
(5) Joints:
(c) For 42-inch and smaller steel pipe shall be continuous butt-welded joints.

(d) For 48-inch and larger steel pipe double lap weld joints.
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Part One, Section 3. Pipe and Fitting Joints WATER DESIGN

3. Pipe and Fitting Joints.
a. Specifications Requirements.
1) DIP in accordance with the Specifications, and AWWA C110, C111 and C115.
2) PVC pipe in accordance with the Specifications and AWWA C900 and C907.
3) For joints on Steel Pipe, see requirements in Part One, Section 2 (Pipe Materials and Fittings).
b. Types of Allowable Joints.
1) For DIP 54-inch and smaller allowable joints include:
a) Mechanical joint bell.
b) Plain end (for mechanical joint or push-on).

c) Push-on bell joints. Restrain joints, if required, by means of a restrained joint gasket for pipe
sizes 4-inch through 24-inch and proprietary restrained joints for pipe sizes 16-inch and larger.

d) Flanged joints.
(1) Two class of flanges:
(&) Class 125 flanges in accordance with AWWA C110.
(b) Class 250 flanges in accordance with ANSI B/16.1, full-face gaskets.

(2) Buried flanged joints are generally not desirable because of the rigidity of the joint, however,
the use of buried insulated flanged joint is allowed; see Insulating Joints, this section.

(3) Design all vault and interior building piping and fittings with flanged pipe, except as follows:
(a) Tapping sleeve and valve in vaults.

(b) Mechanical joint solid sleeves in vaults, if used in lieu of mechanical couplings. See

requirements for Solid Sleeves and Mechanical Couplings under Part One, Section 7
(Allowable Fittings).

(4) When connecting to Class 250 flanged gate valve, the flanged connecting pipe must have
ANSI B16.1, Class 250 flanges. For design limitations see Design Requirements for Gate
Valves, Part One, Section 18 (Pipeline Valves).

(5) 54-inch diameter, ANSI B16.1, Class 250 flanges may not be available. Verify availability
during the design.

(6) Flanged joints are considered as a restrained joint.

2) For PVC 12-inch and smaller: Push-on bell joints.
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Part One, Section 3. Pipe and Fitting Joints WATER DESIGN

3) For Steel Pipe: Continuous butt-welded pipe joints, unless otherwise approved.

c. Joint Requirements for Pipe and Fittings.

1) Pipe Joints.

a) DIP and PVC pipes must use push-on bell joints unless otherwise noted on the drawings or
Standard Details.

b) Mechanical joint bell for DIP may be used in the design for pipe sizes 24-inch and smaller
diameter. Verify the availability of pipe sizes before specifying in the design.

c) Flanged joints for DIP require a minimum class 54 DIP and that the flanges are threaded and
screwed on the pipe by the manufacturer in accordance with AWWA C115.

d) For requirements for polyethylene encasement or special coatings, see Part One, Section 4
(Selection of Pipe Material).

2) Fitting Joints.

a) For DIP, the allowable fitting joints includes:

(1) Mechanical joint or push-on bell joints for 48-inch and smaller pipe sizes in accordance with
AWWA C110. Push-on bell joints for compact fittings in accordance with AWWA C153,
unless otherwise noted on the drawings or Standard Details.

(2) For 54-inch fittings, push-on bell joints in accordance with AWWA C153 and the
manufacturer's standards. Special considerations for operating pressure over 150 psi; see Part
One, Section 2 (Pipe Material and Fittings) and Part One, Section 4 (Selection of Pipe
Material).

(3) Flanged joints see Type of Joints under this section.

3) For joint deflection design criteria, see Part One, Section 12 (Allowable Joint Deflections) and
Section 14 (Joint Deflections at Fittings).

d. Insulated Joint Requirements.

1) Flanged DIP short piece (flanged by plain end) is allowed, however this is the only case in which
flanged joints are approved for use in direct buried pipelines, see Standard Details C/3.1, C/3.2
and C/3.3.

2) PVC insulating spool is allowed as an alternative to an insulating flange for 12-inch and smaller
ductile iron water mains, see Part One, Section 4 (Selection of Pipe Material), and Standard
Detail C/3.2a.

3) For the design criteria for insulating joints, see Standard Details and Part Three, Section 28
(Corrosion Control).
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4. Selection of Pipe Material.
a. General.

1) Allowable water pipe material for routine projects in accordance with the Specifications are as
follows:

a) Water Pipelines:
(1) DIP or PVC for pipelines 12-inch diameter and smaller.
(2) DIP for pipelines larger than 12-inch diameter.
b) Water services:
(1) Copper tubing for water house services 2-inch diameter and smaller.
(2) DIP for 4-inches to 12-inch diameter.
2) Inthe General Notes indicate the minimum pipe class designation.

a) On the profiles when required, indicate the change in pipe class designation and give stations to
show the limits of pipe class designation.

3) For special projects, when pipe diameters exceed 54-inch or for special applications, the WSSC may
require a special pipe material, such as steel.

b. Determining Pipeline Cover.

1) Determine the maximum pipeline cover using the largest differential between the profile grade or
ground line shown on profile and the pipe crown.

c. Selection of Pipe Material, Pipe Class and Pipe Wall Thickness.
1) Copper tubing. See Specifications.

2) DIP in accordance with AWWA C151. The design for DIP shall be based on the allowable cover
over the pipeline and the following:

a) Class of DIP, in accordance with AWWA C151 as specified as Special Pipe Classes.

(1) In the General Notes on the drawings, indicate the minimum class of pipe for DIP required
for the project.

(2) On the profile indicate by pipeline stations any changes to the class of pipe.

(3) Minimum class 54 for all pipe sizes. For determining actual class of pipe higher than the
minimum class 54, see the following:
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(@) Class of pipe (i.e. wall thickness) is indicated in Standard Detail W/6.0 and differs for
various depths of cover. Use Standard Detail W/6.0 for determining allowable earth cover
over DIP. Standard Detail W/6.0 assumes that bedding and backfill are in accordance with
the Specifications and the classes of pipe are adequate for all operating pressures in the
WSSC’s water distribution system. For depth of cover greater than Standard Detail W/6.0,
see “Depth of Cover for DIP Greater Than WSSC Requirements” in this section.

(b) Larger than 48-inch diameter may not be manufactured in accordance with the
Specifications.  Verify with the pipe manufacturers that the material specified can be
produced. Example: Larger size DIP may be available in Pressure Class instead of Class
of Pipe. The pipeline design must be reviewed for allowable working pressure and cover
over the pipe, and Special Provisions for Pressure Class must be added to the
Specifications, see requirements under Part Three, Section 6, (Modifications to
Specifications and Standard Details).

(c) Pipelines with welded-on connections see Part One, Section 7 (Allowable Fittings).
(d) Flanged pipe, minimum class 54, in accordance with AWWA C115.

(e) Pipelines designed within MSHA right of way, see Wall Thickness of DIP for Special
Applications, in this section.

(4) Pipeline crossing under a railroad; verify with the railroad authority the requirements for
crossing its property or right of way.

(a) When crossing under Maryland Transit Administration (MTA) Rail Lines, see Part
Three, Section 3 (Pipeline Crossings and Clearances).

(5) Pipelines within tunnels and casing pipes see Part One, Section 17 (Tunnels or Casing
Pipes) and Part Three, Section 26 (Tunnel Design Criteria)

3) PVC pipe in accordance with AWWA C900 for 12-inch and smaller diameters. The design for
PVC pipe shall be based on the operating pressure and cover over the pipeline.

a) Pipe dimension ratio for PVC AWWA C900.

(1) For 4-inch through 12-inch diameter:
(@ Use only AWWA C900 DR14 Pipe Dimension Ratio (DR).

(b) Maximum operating pressure is one hundred thirty (130) psi.

b) Allowable cover for PVC Pipe AWWA C900.

(1) For allowable cover over PVC pipe use Standard Detail W/6.1. Allowable cover differs for
varying DRs and trench backfill. Standard Detail W/6.1 assumes bedding and backfill are in
accordance with the Specifications.
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c) Design limitations.

(1) PVC pipe has a strict limitation on joint deflections; see Part One, Section 12 (Allowable
Joint Deflections).

(2) Do not use PVC pipe for fire hydrant lead piping and for water house connections.

d) Information required on the Drawings.

(1) In the General Notes on the drawings, indicate the pipe dimension ratio (DR 14) for PVC
Pipe.

(2) All fitting on PVC AWWA C900 pipe shall be fusion bonded ductile iron fittings, all
fittings, valves and tapping sleeve and valves, hydrants, saddles and retrain joints shall have
anode protection; See Standard Details C/7.0, C/7.1, C/7.2, C/7.3, C/7.4, C/1.5, C/7.6, C/7.7,
C/7.8,C7.9,C7.10 and C/7.11

(3) If granular material bedding is required due to the depth of cover, see "Allowable cover for
PVC (AWWA C900)" in this section. Show on the profile by pipeline stations the required
limits of granular material bedding and provide a note for borrow aggregate within the pipe
embedment zone for Standard Detail M/8.1a.

(4) PVC AWWA C900 water mains require a tracer wire on top of the PVC pipe, in accordance
with the Specifications.

(a) The tracer wire shall be placed on top of the PVC AWWA C900 pipe and to be connected
to a Continuity Test Stations; see Standard Details W/9.0 and W/9.1.

[1] Locate Continuity Test Stations next to all fire hydrants; see Standard Details W/9.1.

[2] If spacing between Continuity Test Stations is over eight hundred (800) feet, provide
Continuity Test Stations every five hundred (500) feet; see Standard Details W/9.0.

[3] Locate Continuity Test Stations at every connection to existing water mains and every
plug or cap fitting; see Standard Details W/9.0.

(4) PVC Insulating Spool is allowed for 12-inch and smaller mains, if the operating pressure,
pipe dimension ratio and allowable cover are within the limits allowed; see Standard Detail
C/3.2a.
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WATER DESIGN

d. Determining Type of Pipe Material

1) For determining pipe material to be used in design, see Chart “E”.

L No —

Operating Pressure
130 psi or less

—Yes ——

Severe Exposure or
t Moderate Exposure
with Ground Water

Pipe Size
| 2-inch and
smaller

requirements
under Chart "DY

—-—No

Operating Pressure
130 psi or less

Design using
Coated DIP with
Cathodic Protection

Design using
AWWA C900 PVC or
Coated DIP with
Cathodic Protection

Yes —=—

Design using
AWWA C900 PVC or
Zinc Coated DIP
with V-BIO

No ——

Design using
Zinc Coated DIP
with V-BIO

‘ Yes

Pipe Size
|6 to 20-inch

requirements

Severe Exposure
under Chart "D! ! posv

No

Design using
Coated DIP with
Cathodic Protection

ipe Size
24-inch and
Larger

requirements
under Chart "D’

NOTE:

For Chart "D", see Part Three, Section 28, Corrosion Control

CHART "E"

Selection of Pipe Material

Depth of Cover for DIP Greater Than WSSC Requirements.

Design using
Zinc Coated DIP
with V-BIO
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Part One, Section 4. Selection of Pipe Material WATER DESIGN

1) For depths of cover greater than shown in Standard Detail W/6.0, or for other special conditions,

2)

f.

1

the wall thickness for DIP must be calculated in accordance with the method in AWWA Standard
C150/ANSI A.21.50. Use the assumption of Laying Condition Type 1 for pipe sizes 24-inch and
smaller and Laying Condition Type 3 for pipe sizes larger than 24-inch.

Based on the calculated thickness, select a class of pipe greater than class 54. The thickness of the
selected class must be equal to, or greater than, the calculated thickness.

Wall Thickness of DIP for Special Applications.

Wall thickness criteria for DIP for the following special applications are not covered in the Standard
Details and additional consideration/calculations are required in the following situations:

a) Pipe on supports or hangers, e.g. bridge crossings.

b) Shallow cover, less than two and one half (2-1/2) feet.

¢) Vehicular or equipment loading greater than AASHTO H-20 or HS-20 loads configuration.

d) Operating pressures greater than those found in the WSSC’s water distribution system.

e) Surges exceeding allowances given in the Specifications and under Part One, Section 5 (Total

Internal and Transient Pressures).

f) Certain vacuum conditions; see Part One, Section 6 (Buckling Design).

g) When the pipeline crosses under a railroad, verify with the Railroad Authority, the requirements

for crossing its property or right of way.

h) When required under Part Three, Section 28 Corrosion Control.

When pipelines are to be designed within MSHA right of way for highways, design the pipeline
as follows:

(1) MSHA definition for types of highways (from MSHA Utility Policy, dated March 1998).
Contact the MSHA for current guidelines.

(a) Expressways are divided highways, with full control of access, on which all crossroads are
grade separations and all entrance and exit maneuvers are via interchange ramps.
Expressways are primarily designed for high speed, long distance travel with unrestricted
movement of traffic and no direct access to abutting properties.

(b) Controlled Access Highways are a higher class of highway and usually incorporate access
control. Controlled access designations severely restrict the use of highway right of way for
any purpose other than its primary function. Controlled access limits are denoted on MSHA
drawings and plats by the words "Right of Way of Through Highway".

(2) Requirements stated below are only for pipelines within MSHA's right of ways and are only
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Part One, Section 4. Selection of Pipe Material WATER DESIGN

general guidelines. Verify additional requirements with MSHA.

(a) Pipelines passing through MSHA's highways.

[1] All pipelines crossings must be in a sleeve, tunnel or have the class of DIP increased to the
next higher class of pipe.

(b) Longitudinal occupancy by pipelines within MSHA's right of way for highways.

[1] Expressways. No longitudinal occupancy by new pipelines is permitted.

[2] Controlled Access Highways. Longitudinal occupancy is permitted by special exemption.
During the design, obtain written exemption from MSHA.

[3] Roadways other than Expressways and Controlled Access Highways. Longitudinal
occupancy is permitted; see MSHA Utility Policy, dated March 1998.

J)  When pipelines are to be designed near or within Maryland Transit Administration (MTA) Rail

Lines, see Part Three, Section 3 (Pipeline Crossings and Clearances) and Part Three, Section
26 (Tunnels Design Criteria).

g. When pipelines are to be designed near or within Marlboro Clay

1) See requirements under Part 3, Section 19, Geotechnical Considerations for Crossing Pipeline
Alignments.

2) Design using DIP and restrain all joints at a minimum, see recommendations from
Geotechnical Report.
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5. Total Internal and Transient Pressures.
a. Total Internal Pressure.

1) Determine total internal pressure for water mains from the following equation:
Total Pressure = Operating Pressure + Surge Pressure

a) Operating Pressure is based on ductile iron pipe
b) Surge pressure used by WSSC for ductile iron pipe.
(1) PVC AWWA C900.

(a) The pipe can sustain a total working pressure based on an operating pressure of one-
hundred and thirty (130) psi and a surge allowance based on normal surge pressure
allowances used by WSSC for DIP, see Table “1”. PVC may not be used if the operating
pressure exceeds 130 psi.

b. Operating Pressure.

1) The operating pressure (also referred to as the working pressure) of buried water pipelines is a
function of the pipe elevation. Therefore, the operating pressure (and total pressure) varies at
different elevations along the pipeline.

a) Calculate the operating pressure using the following equation:
(HHG in feet — pipe invert elevation in feet) x 0.433 = Operating Pressure in Ibs/in®

2) To determine the applicable HHG, the following is required:

a) New Pipeline Designs, obtain the HHG and LHG from WSSC Planning Group.

b) Existing Water Pipelines, the HHG used for the original design of the existing pipeline can be
obtained typically from the lower left-hand corner or in the General Notes on the record (as-built)
drawings. If the HHG is not indicated on the record drawings, then it may be obtained from
WSSC. Prior to performing any new investigations or evaluations of existing water mains, verify
with the WSSC if the HHG shown on the record drawings is applicable.
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C.

S

urge (Transient) Pressures.

1) Use Table "1" for standard surge pressures for the design of water pipelines:

TABLE "1"
Surge Pressures

Pipeline Diameter Surge Pressure || Pipeline Diameter in | Surge Pressure
in inches in Ib/in® inches in Ib/in®
4to0 10 120 30 80
12t0 14 110 36 75
16 to 18 100 42 t0 60 70
20 90 Greater than 60 65
24 85 -- --

2) Assure that the design does not create conditions which will result in surge pressures greater than

the values shown in Table "1", and no greater than the surge pressure allowances used for the
design of adjacent pipelines.

3) Exercise sound judgement in determining whether a detailed surge analysis is necessary. Some

a)

b)

c)
d)

conditions that may warrant the consideration of a surge analysis include the following:

Impact of power failure, pump start up or quick closure of discharge valves at water pumping
station or an in-line booster pumping station.

Possible impact due to water column separation.
Rapid closure of remotely controlled in-line valves.

Inadvertent, rapid closure of altitude valves at water storage tanks.

4) A detailed surge analysis may be performed using Bentley Water Hammer and Transient Analysis

Software and submit to WSSC for approval. Consider the effects of line friction in the analysis.
Consult with WSSC regarding any available surge studies and analysis that may have been

performed for the study area prior to beginning. For examples or more information contact WSSC
Planning Group,
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6. Buckling Design.
a. Criteria.

1) Check for buckling on steel pipe of all diameters and DIP greater than 24-inch in diameter and all
sizes of DIP under some extreme conditions such as evacuation of pipe installed under water. Use
the appropriate factor of safety from the referenced publication below and the following:

a) Assume vacuum pressure equal to 14.7 psi.

b) E'[Modulus of soil reaction] for soil shall be four hundred (400) psi.

c) Ground water level as indicated by soil borings and modified for expected fluctuation or may
conservatively be taken at the ground surface unless the pipe is installed under water or in the

flood plain (Use one hundred (100) year flood level).

d) Live load for AASHTO HS-20 truck and the numerical value as shown in the Table 1 of AWWA
C150.

e) Deduct service allowance of 0.08 inch for DIP without cathodic protection and deduct the casting
tolerance for all DIP as recommended by the pipe manufacturer for calculating the net thickness
for buckling check.

f) See References below for method of computation.

b. References.

1) Ductile Iron Pipe: "Critical Buckling Pressure for Ductile Iron Pipe". Ductile Iron Pipe Research
Association, Technical Report, Richard W. Bonds, July 1, 1992.

2) Steel Pipe: "Steel Pipe - A Guide for Design and Installation™, American Water Works Association,
AWWA M-11.

2017 W-6.1



Part One, Section 7. Allowable Fittings WATER DESIGN

7. Allowable Fittings.
a. General Requirements.
1) The fittings listed in this section are generally the allowable fittings for the design of DIP and
PVC pipe. For steel pipe and fittings, see Part One, Sections 2 (Pipe Material and Fittings) and 3
(Pipe and Fitting Joints).
b. Design Considerations.
1) DIP.
a) Allowable fittings can be either AWWA C110 (full size fittings) or AWWA C153 (compact

fittings). The lay lengths are different between the two AWWA standards. Determine if space
requirements will limit the design to either AWWA C110 or C153 fittings.

b) Compact fittings in accordance with AWWA C153. The lay lengths for these fittings are in
accordance with AWWA C153, which only provides a minimum lay length for each fitting.
Use the minimum lay length of the fitting, as specified in AWWA C153 and provide a means to
adjust to the manufacturer's lay length in the design.

c) Fittings for 54-inch DIP.

(1) Lay lengths for these fittings are in accordance with AWWA C153, which only provides a
minimum lay length for each fitting. Use the minimum lay length of the fitting, as specified
in AWWA C153 and provide a means to adjust to the manufacturer's lay length in the design.

(2) Mechanical joints are not available on fittings for 54-inch DIP, see Part One, Section 3 (Pipe
Material and Fittings). Therefore, connections to field cut restrained joint 54-inch DIP can
not be accomplished with a mechanical joint solid sleeve. Special attention will be required
for the design in order to avoid the need for connecting to field-cut 54-inch restrained joint
DIP pipe or provide some other means for closures (field welding of the retainers is not
permitted).

d) ANSI B/16.1, Class 250 Flanges on Fittings.

(1) Specify ANSI B16.1, Class 250 flanged fittings when they will be connected to a Class 250
Gate Valve, see requirements under Part One, Section 19 (Pipeline Valves). During the
design, if possible try to use a transition short piece of DIP (ANSI B16.1, Class 250 flat face
flange by AWWA C110 flange).

(2) ANSI B16.1, Class 250 flanged fittings may not be available. Verify availability with the
manufacturer during the design. ANSI B16.1, Class 250 requirements for lay lengths, which
are different than AWWA C110 requirements. The design must incorporate the lay length
that will allow all approved manufacturers to supply the fittings.

2) PVC Pipe. Ductile Iron fittings as specified in this section.
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c. Type of Fittings

1) Bends.

a)

b)

c)

Minimize the use of bends and attempt to align the pipeline by deflecting pipe joints, see Part
One, Section 12 (Allowable Joint Deflections). Deflecting the joints on bends is not permitted,
see Part One, Section 14 (Joint Deflection at Fittings), unless thrust restraint design calculations
for the bend for additional joint deflections are submitted in accordance with Part Three,
Section 27 (Thrust Restraint Design For Buried Piping).

Allowable bends

(1) For Ductile Iron Fittings, 1/4™ or 90°, 1/8™ or 45°, 1/16 ™ or 22-1/2° and 1/32™* or 11-1/4°.

Use of 1/4™ or 90° bends in the horizontal plane only upon approval. Use of 1/4™ or 90°
bends is not permitted in the vertical plane.

Bends can be used in the horizontal or vertical plane.

(1) Horizontal plane bends are referred to as horizontal bends (HB).

(2) Vertical plane bends are referred to as Upper Vertical Bend (UVB), where the thrust force is

transferred upward to top of pipe and Lower Vertical Bend (LVB), where the thrust force is
transferred downward to invert of pipe.

d) Thrust blocking for bends or pipes greater than 16-inch in diameter are not covered by the
Standard Details and requires special design; see Part Three, Section 27 (Thrust Restraint
Design For Buried Piping).

e) Bends designed to be rotated in both the horizontal and vertical plane require special pipe
restraint; see Part One, Sections 13 (Rotation of Fittings), 14 (Joint Deflections at Fittings) and
15 (Deflections of Pipe Joints) and Part Three, Section 27 (Thrust Restraint Design For Buried
Piping).

2) Tees.

a) The connecting branch pipe must be perpendicular or ninety (90°) degrees to the mainline pipe.

b)

©)

d)

No joint deflections are allowed at the branch connection of the tee.

If the mainline DIP is 24-inch or larger and it is noted on the drawings, a welded-on connection
8-inch and smaller may be designed in lieu of a tee, see Welded-on Connections, in this section.

Use a TS&V when connecting to an existing main having more than ten (10) domestic services
that would be placed out of service during the installation of a tee. Exceptions may be granted,
if no other alignments are feasible.

Thrust blocking for branch sizes larger than 16-inch diameter are not covered by the Standard
Details and require special thrust restraint design; see Part Three, Section 27 (Thrust Restraint
Design For Buried Piping).
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e) Tees designed to be rotated greater than five (5°) degrees in the vertical plane may require
special pipe restraint; see Part Three, Section 27 (Thrust Restraint Design For Buried Piping)
and Design Requirements for Pipeline Valves under Part One, Section 18 (Pipeline Valves).

3) Cross.

a) The alignment requires two connecting pipelines to cross the main pipeline perpendicular to
each other.

b) Welded-on connections and TS&V cannot be used in lieu of crosses, unless the connections are
spaced far enough apart. See requirements for Welded-on Connections and TS&V, in this
section.

c) Design the branch connections of the cross as follows:
(1) Extend both side of the cross a minimum of fifty (50) from the cross.
(2) If the branch connections are not extended for the distance noted above, use two (2) tees.

(a) Example: If one side of the cross is not extended, the cross will act similar to a tee and will
require thrust blocking. When the pipeline is extended in the future, removing the blocking
behind the tee, a total water system shutdown would be required due to removal of the
blocking and the plug.

(b) If the design requires connections on both sides of the pipeline and a cross cannot be used,
provide a minimum of ten (10) feet spacing between the centerline of the tees. If the branch
connection off the cross is sufficiently restrained on both sides of the cross, a minimum of
five (5) feet spacing between the centerline of the tees will be allowed.

d) If the alignment from the cross requires using one or more reducers on one or both sides of the
cross, special pipe restraints are needed for any unbalanced forces due to the reducer; see Part
Three, Section 27 (Thrust Restraint Design For Buried Piping).

4) Tapping, Sleeve and Valve (TS&V).

a) Design TS&YV for only DIP, CIP and PVC pipe. Indicate on the drawings the type of existing
pipe to be tapped. This information is provided from the as-built drawings and/or WSSC’s
contract files.

b) When designing a connection to an existing CIP water pipeline, research the original contract
documents, or verify with WSSC to determine the type and outside diameter of the existing
pipeline.

(1) Older CIP (Pit Cast Iron Pipe and Centrifugally Cast Iron Pipe) that was manufactured prior
to and into the 1950's, can have an outside diameter (OD) that is equal to or greater than the
OD of CIP or DIP produced from the 1960's to the present.

(2) As-built drawings and contract files can be checked to ascertain the existing pipe class or wall
thickness, so that a compatible tapping sleeve and gasket can be identified and incorporated
into the contract documents.
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d)

f)

9)

h)

(3) If the class or thickness of the pipeline cannot be determined or if a suitable tapping sleeve

and gasket combination cannot be identified, the design must provide for one of the
following:

(a) Test pits will be required during design on the existing pipeline to determine the pipe OD.
(b) Design the connection using a tee, in lieu of a TS&V.

(c) Require the contractor to test pit to determine the pipe OD and provide the suitable tapping
sleeve.

When the existing pipe is 12-inch and larger DIP or CIP and the connecting pipe is 6-inch and
larger, design the connection to the existing pipeline using a TS&V. Exceptions maybe
approved on a case by case basis.

Use a TS&V when connecting to an existing main, when more than ten (10) domestic services
would be placed out of service during the installation of a tee. Exceptions may be granted by
the WSSC if no other alignments are feasible.

Pipeline being tapped may be the same size as the branch pipe, unless the proposed branch is
larger than 14-inch. See the requirements for valve sizing in Part One, Section 18 (Pipeline
Valves).

Design the location of the tapping sleeve on DIP or CIP so that the centerline of the connecting
pipeline is a minimum of five (5) feet from the face of any existing bell joints.

Verify that adequate space is available to avoid conflict between existing utilities and the
tapping machine. Check with the tapping machine manufacturers for space requirements.

Restrain or block the TS&V's in the same manner as a tee.

i) For additional requirements; see Tees in this section.

5) Tapping Assembly and Valve (TA&V).

a) Tapping Assembly and Valve (TA&V) is not allowed for connecting to existing PCCP water

mains.

b) For connecting to existing PCCP water mains, see Standard Detail W/13.0.

c)

Show the manufacturer's name and job number for the existing PCCP pipeline on the drawings
for example, Lockjoint # PE-00-00. This information can be obtained from WSSC.

6) Welded-on Connections.

a)

b)

Welded-on connections may be used in lieu of tees on DIP for blowoffs, air valves and branch
connections if the mainline pipe is 24-inch diameter or larger and the welded-on connection is a
minimum of 3-inch diameter up to a maximum of 8-inch diameter. For additional requirements
see Tees, in this section.

In accordance with the Specifications, there are two types of Welded-on Connections:
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(1) Welded-on Bosses

(a) This type of outlet has the socket welded onto the mainline pipe. When a flanged valve is
required to connect to the flanged welded-on boss, a short piece of flanged by flanged DIP
will be required.

(2) Welded-on Qutlets

(a) This type of outlet has a short length of DIP welded onto the mainline pipe.

a) In accordance with the Specifications, welded-on connections require a minimum Class 54 DIP
for the mainline pipe. Restrain or block the welded-on connections in the same manner as a
tee.

d) Provide a note on the plan and profile indicating the location of the welded-on connection and
type of outlet joint connection.

e) Pipe joints for welded-on connections shall be as follows:
(1) Flanged as specified in AWWA C-110 or ANSI B16.1 Class 250, when in a vault.
(2) Mechanical joint or push-on restrained joint bell when buried.

f) Locate welded-on connections on the mainline pipe as follows:

(1) Welded-on Connections on Flanged Pipe

(a) The centerline of the outlet must be a minimum of one-half (1/2) the outlet diameter plus
14-inch from the inside edge of the flange; see Sketch "B".

Flange thickness

/2D +14"
+——¢ Outlet

&

/\D\ameter of the Boss (D)

SKETCH "B"

Location of Welded-on Connection, Flanged Pipe

(2) Welded-on Connections on pipe other than flanged pipe

(a) The centerline of the outlet must be a minimum of five (5) feet from the bell face of the
mainline pipe; see Sketch "C":
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5I_OII 5I_Ol|
¢ Outlet ‘ I ¢ Outlet
@ | Y
Diameter of the Boss (D) T T Diameter of the Boss (D)

Bell end

SKETCH "C"

Location of Welded-on Connection,
Pipe Other Than Flanged Fipe

7) Plugs and Caps.

a) Plugs and caps are to be used at the end of pipelines and branch connections. The Contractor
has the option to use either a plug or cap.

b) On the drawings specify a cap or plug.
¢) Thrust blocking for plugs and caps or pipes larger than 16-inch in diameter are not covered by
the Standard Details and require special thrust restraint design; see Part Three, Section 27
(Thrust Restraint Design for Buried Piping).
8) Whyes.

a) Whyes are not permitted for use on water pipelines, except when the design requires flanged end
fittings inside structures.

9) Reducers.

a) Required when downsizing the pipeline; may require special thrust restraint for unbalanced
forces, see Part Three; Section 27 (Thrust Restraint Design for Buried Piping).

b) Avoid using reducers on short runs of pipe if the cost of downsizing the pipeline, which
includes pipe restraints for reducer, house connection taps with saddles, a reducer, etc., exceeds
the cost of the larger diameter pipeline.

¢) When reducing the pipe size on 16-inch and larger pipelines, the profile must be examined to
determine if the reducer will create a high point at the large end of the reducer. If so, use an
eccentric reducer, matching the top elevations of both size pipelines at the reducer.
10) Adapters.

a) When connecting to or extending PCCP pipelines, a PCCP by DIP adapter is required; see
Specifications for requirements of PCCP by DIP adapter.
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b) Typically, the DIP end of the adapter will require a flanged end; see Standard Details C/3.3 and
C/3.4, and Part Three, Section 28 (Corrosion Control). When a PVC spool piece is used, the
DIP end of the adapter will require a mechanical joint bell; see Standard Detail C/3.3a and Part
Two, Section 3 (Pipe and Fitting Joints).

c) Design the connection between PCCP and DIP to account for unbalanced thrusts. For
requirements see Unbalanced Thrusts at Connections to Existing Water Pipelines under Part
Three, Section 27 (Thrust Restraint Design for Buried Piping).

11) Solid Sleeves and Mechanical Couplings.

a) Generally, mechanical joint solid sleeves are used for direct burial conditions and mechanical
couplings are used in vaults and structures.

b) Type of DI mechanical joint solid sleeves is as follows:

(1) Mechanical Joint, Long Type

(a) Use this type of sleeve only for single closures between the ends of the pipeline.

(b) Typically this type of sleeve requires a spacer piece; see Standard detail W/11.0, for long
type solid sleeves.

(2) Mechanical Joint, Short Type can be used as follows:

(a) Use two closures between the ends of the pipeline (which eliminates the need for a spacer
piece); see Standard detail W/11.0.

(b) This type of sleeve may be an acceptable alternative to using a restrained mechanical
coupling in a vault, in accordance with Standard Detail B/3.0, except the joints must be
restrained with a wedge action restraining gland; see Standard Detail W/2.4 for an example.

(c) When using this fitting on situations other than those described above, WSSC approval will
be required.

(d) Some manufacturers may not supply short type solid sleeves. The Designer must verify the
availability of this fitting during the design.

(3) Solid Sleeve for 54-inch DIP.

(a) This type of sleeve is not available. During the design phase determine and verify the type
of sleeve/coupling that will be required. See "Design Considerations" in this section for
information on 54-inch diameter fittings.

d) Types of mechanical couplings.

(1) Mechanical Couplings.

(a) Mechanical Couplings are used for connecting pipelines in vaults and structures where the
pipelines have the same OD.
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(b) Direct burial of mechanical couplings requires WSSC approval and special exterior
coatings, see Part Three, Section 28 (Corrosion Control).

(c) Mechanical coupling may require restraint; see Standard Detail B/3.0.

(d) When the design requires a mechanical coupling to be connected next to a flanged gate
valve, provide a flanged spool piece a minimum of 12-inches long between the flanged end
of the valve and the flanged end of the assembly for harnessing the coupling, see Standard
Detail B/3.0.

(2) Transition Couplings.

(a) Transition Couplings are used for connecting pipelines with different OD's. Verify OD's
of the connecting pipes before specifying this type of coupling, or provide requirements in
the contract documents for the contractor to verify the OD's.

(b) For connecting to Existing Asbestos Cement Pipe (ACP), see Standard Detail W/11.1.

(c) Transition Couplings may be used for direct burial with approval and require special
exterior coatings, see Part Three, Section 28 (Corrosion Control).

(3) Insulating Couplings.

(a) Insulating Couplings provide electrical isolation for metallic pipelines; see Part Three,
Section 28 (Corrosion Contraol).

(b) Direct burial of insulating couplings requires WSSC approval and special exterior coatings,
see Part Three, Section 28 (Corrosion Control).

(c) Use of insulating couplings requires special insulating thrust restraint if used on a restrained
length of pipe.

12) Other Fittings.

a) The allowable fittings listed in this section are the only fittings approved for design. Fitting
manufacturers can produce non-AWWA standard fittings (AWWA C110, C153) which are not
approved by WSSC. These fittings may be used in the design only with WSSC approval and
require special provisions to the Specifications.
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8. Horizontal Alignment.
a. General.

1) The Designer has the responsibility to point out where various factors of good planning and
design are in conflict with these guidelines and the requirements of other agencies. The
alignment must be the best overall design. Failure to point out conflicts at an early stage in the
design may result in delays and possibly costly changes.

2) If the design follows the guidelines in this manual, the design will most likely result in a plan that
can be carried through to completion without delay.

b. Considerations.

1) Identify and locate all existing and proposed facilities before selecting the location of the
pipeline.

2) Consider the guidance in Part Three, Section 19 (Geotechnical Considerations for Pipeline
Alignments), when selecting the horizontal alignment.

c. Location.
1) The horizontal alignment shall take into account the following general alignment guidelines, if
practical. Pipelines larger than 12-inch in diameter may have other limitations and requirements
that alter these general alignment guidelines.

a) Where practical, design the location of water pipeline as follows:

(1) For paving with twenty-four (24) feet and wider design seven (7) feet from the centerline
road.

(2) For paving width less with twenty-four (24) feet, design five (5) feet from the centerline road.

(3) Avoid locating pipeline in High Volume Roadways if possible. If required, locate pipeline to
have only one-lane closure.

(4) Locate pipeline within the existing or proposed pavement of proposed streets
b) Locate the water pipeline on the higher elevation side of the street. Typically the sewer
pipeline is located on the lower elevation side; see Part Two, Section 5 (General Horizontal

Alignment) for locating sewer pipelines.

c) The pipeline alignment within existing areas (streets or roads) should avoid construction in
high traffic volume roads and avoid road closings if possible.

d) In existing areas (streets or roads) the alignment of the pipeline should try to avoid the removal
of trees or landscaped areas.

e) The pipeline alignment should be extended past the limits of the proposed road improvements
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so that future pipeline extensions maybe constructed without the need to cut the pavement, if
possible.

f)  When the pipeline alignment is located outside the road right of way, minimize disruption to
environmental features and where possible avoid steep slopes, wetland areas, trees and other
sensitive areas. Locate the alignment so that it follows the property lines as much as possible.

h) Provide acceptable horizontal clearances for the proposed alignments where the existing mains
are to remain in service. See Part Three, Section 3 (Pipeline Crossings and Clearances).

(1) Horizontal clearances between the existing and proposed pipelines may have to be increased
when the pipeline is within the zone of influence of existing concrete blocking. To
determine if there is adequate passive soil resistance, see Passive Soil Pressure for Concrete
Thrust Blocks in Part Three, Section 27 (Thrust Restraint Design for Buried Piping).

i) When the existing or proposed pipelines will be installed in a casing pipe, no pipe deflections
or fittings will be allowed in the casing pipe, see Part One, Section 18 (Tunnels or Casing
Pipes).
J) For stream crossings, design the pipeline to be perpendicular to the stream crossing.
d. Looping Water Systems
1) WSSC has three (3) types of redundancy for water outages:

a) Water interconnections, which are hydraulically required system improvements
resulting from increased demand loads (domestic and fire flow).

b) Domestic outage protection loops, which are built to provide a second feed for
domestic water short-term outages of water services.

c) Transmission main outage protection loops, are loops for ensuring outage-protection
(domestic and fire flow) when large-diameter water transmission mains made of
PCCP are undergoing periodic maintenance, repair, and/or inspection. See Part One,
Section 9 (Connections to Existing or Proposed Water Pipelines)
2) WSSC will determine when these types of looping water systems will be required.
e. Labeling Pipeline in Plan.

1) Label all pipe sizes, fittings and appurtenances for pipelines.

2) Label horizontal stations for all fittings and appurtenances on pipelines 16-inch and larger in
diameter.

3) For both existing and proposed pipelines 24-inch and larger, show the pipeline in plan view as a
double line with the centerline.

4) Show hundred-foot stations along the pipeline alignment in plan view.
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5) Compare pipe sizes, fittings and appurtenances on the plan views with the profiles to avoid
mislabeling.

6) Indicate the pipe class designation and pipe material in General Notes; see Part One, Section 4
(Selection of Pipe Material).
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9. Connections to Existing or Proposed Water Pipelines.
a. Design of Connections to Existing Pipelines.
1) Limitation to connections to Existing Pipelines.

a) Service Mains (12-inch and smaller) cannot connect to PCCP Transmission Mains 36-inch and
larger, except in the following conditions; If the connection is to an existing PCCP water main
and the proposed service connection is looped to another water main that is not depended on an
existing the PCCP water main.

2) Determine the pipe material and the alignment of the existing pipeline.
a) Information that is available and items that is required to be developed.

(1) WSSC "as-built" contract drawings are intended to show only the control reference ties to the
horizontal appurtenances of the pipeline alignment, the type of pipe material used, and the
Contractor's name. The Designer shall assume that the as-builts do not always show changes
to the original design alignment (horizontal or vertical) that may have been made during the
construction of the pipeline. The Designer must investigate using other methods described
below and determine if any changes have been made to the original design of the existing
pipeline, and adjust the design accordingly.

(2) Field surveys must follow the requirements set by WSSC. Perform all surveys required to
design the alignment. Any survey information that is provided by WSSC from previous
contracts, etc., must be verified, as WSSC will not be responsible for this information.

(3) Test pits are typically needed when the design requires the vertical and horizontal alignment
to be accurately located. Perform test pits on the existing alignment so that the horizontal
and vertical position can be accurately determined.

(4) WSSC Contract Files may be requested by the Designer. The type of information that may
be available in the contract files includes:

(a) WSSC Construction Inspector's field reports/notes.
(b) WSSC/Contractor written correspondence.
(c) Contractor's shop drawings, including lay schedules for PCCP, etc.

3) Connecting to existing pipelines other than DIP, CIP or PVC.

a) Prestressed Concrete Cylinder Pipe (PCCP). Any connections between existing PCCP and
new DIP will require special design including: Adapter (PCCP to DIP) see Part One, Section 7
(Allowable Fittings), Insulated Joint (typically flanged type) see Part One, Section 3 (Pipe and
Fitting Joints), possible cathodic protection and special coatings see Part Three, Section 28
(Corrosion Control), and possible thrust restraint see Part Three, Section 27 (Thrust Restraint
for Buried Piping). Verify the following for PCCP connections:
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(1) WSSC has installed Internal Acoustic fiber optic (AFO) Cables in most of the existing PCCP
water pipeline. This cable is designed to monitor the existing condition of the PCCP
pipeline.

(a) When connecting to existing PCCP pipelines, verify if the pipeline has AFO Cables. If
pipeline has AFO Cables, the cables must be removed and replaced at no cost to WSSC as
part of construction contract.

(2) Perform test pits to verify the actual horizontal/vertical alignment of the existing PCCP
pipeline, location of the existing joint, and to determine if the existing joint is beveled or
straight.

(3) If the existing PCCP has restrained joints, indicate this on the drawings and design the
proposed connection to account for the restrained thrust.

b) Steel Pipe, Asbestos Cement Pipe (ACP), old pit-cast CIP with oversize OD's. When the
existing pipe material is not DIP, CIP or PCCP provide a detailed design and specifications on
how the connection will be constructed.

(1) When connecting to existing ACP, design the connection to remove only a short section of
existing ACP pipe. Existing ACP section replaced during the connection will remain in the
trench, see Specifications.

4) Tapping existing pipelines requires test pits when certain physical features may prevent proper
tapping of the existing pipe and when necessary to determine the alignment of the existing
pipeline and the location of the existing pipe joints. For information on positioning a TS&V on
DIP, CIP or PVC, see Part One, Section 7 (Allowable Fittings).

(1) Tapping PCCP water mains is not allowed; see Part One, Section 7 (Allowable Fittings).
b. Revising Designed Connections During Construction.
1) Connecting to an existing pipeline 12-inch and smaller in diameter. The vertical and horizontal
alignment can usually be changed or revised during construction of the pipelines with little

difficulty due to the amount of allowable joint deflection, which provides greater alignment
flexibility.

2) Connecting to an existing pipeline 16-inch and larger in diameter. The vertical and horizontal
alignment may require additional fittings, appurtenances and etc., to adjust alignment location
during construction.

(a) If the vertical alignment requires revisions, the new alignment may create additional high or
low points. In this case, additional blow-off connections or air release valves may be required.

(b) If the vertical and horizontal alignment both requires revisions, the new alignment may result in
pipeline joints having deflections exceeding the allowable deflections, which would require
additional bends and thrust restraints to be added.
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c. Connection to Proposed or Future Pipelines.
1) When connecting to a pipeline to be built under another contract;

(a) The designer is responsible for investigation and coordinating work within the same design
area.

(b) When connecting to existing pipeline, show at least two hundred (200) feet pass the connection
point.

(c) When the pipeline under design will be extended, design the future alignment approximately
two-hundred (200) feet from the end of the cap or plug and, see requirements under Length of
Profile, Part One, Section 11 (Vertical Alignment — Profiles).

(d) If the new pipeline will depend on the construction of another pipeline for the supply of water,
include a “Dependency Note” on the drawings. Indicate in the note that the new pipeline
cannot be placed in service until another contract is in service; provide contract numbers of the
depending pipeline.

d. Labeling Existing Pipelines on the Drawings.

1) Existing pipeline material (DIP, CIP, PVC, PCCP, ACP, steel, etc.), thickness class, type, grade,
etc. For PCCP, indicate the manufacturer's name and job number for the existing PCCP pipeline.

2) Existing WSSC contract number.

3) Special pipe corrosion protection, coatings, wrappings, joint bonding, etc.

4) Special thrust restraint, existing special thrust blocking and/or existing restrained joint types,
locations and lengths, including valves restrained to tees.

e. Special Items.

1) Special items to be considered during the design of connections to existing pipelines include
thrust pipe restraints, see Part Three, Section 27 (Thrust Restraint Design for Buried Piping) and
pipe corrosion protection; see Part Three, Section 28 (Corrosion Control).

2) When shutdown of the existing water system is determined to be impossible, line stops can be
added to the design to temporarily shut down the existing water pipeline. See Specifications for
requirements and Part One, Section 22 (Specialty Valves). Special thrust pipe restraints will be
required to restrain the line stop, see Part Three, Section 27 (Thrust Restraint Design for Buried

Piping).
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10. Relocating Water Pipelines.
a. General.
1) Take into account such matters as environmental impact, maintenance of pedestrian and

2)

3)

1)

2)

3)

4)

5)

6)

7)

vehicular traffic flow, maintenance of existing and proposed utility services, constructability,
permit restrictions, and maintenance, and produce the overall most cost-effective design.

When the existing ground condition change due to grading, roadways, railways or etc. the
existing water pipeline will have to be evaluated by WSSC Technical Services Group.

When another agency, utility, etc. is modifying the conditions over WSSC existing water pipeline
and appurtenances, WSSC will have to review and approved such changes and may require the
existing water pipeline and appurtenances to be relocated.

Alignment - Horizontal and Vertical.

The impact on all existing and proposed facilities shall be taken into consideration before
selecting the alignment for the relocated pipeline.

Contact the WSSC for limitations on shutdowns of existing pipelines.

When selecting an alignment, the existing pipeline must be maintained and remain in service
until the relocated pipeline is ready for final connection to the existing main. At that time, the
existing pipeline will be shut down and all tie-ins between the existing pipeline and the relocated
pipeline can be performed, including the transfer of water house connections.

a) If all the re-connections and transfer of all the water house connections cannot be made during
a normal 8 hour shutdown time frame, the design must include having both the existing
pipeline and relocated pipeline in service at the same time. This may be accomplished by
temporarily plugging and blocking opposite ends of both the existing pipeline and the relocated
pipeline, and leaving the other end in service. During this time, all the connections can be
transferred and then final connections can be performed.

Relocating pipeline along the same alignment (same trench). When the existing pipeline must be
replaced in the same location/alignment, take into account the limitations for shutdown and the
constructability of the alignment. The design will require temporary pipe restraint, removal of
the existing pipeline, installation of temporary water service to existing customers, and a long
shutdown period.

Locate all the existing services and appurtenances (water house connections, valves, fire
hydrants, blowoffs, air valves, etc.,) that are connected to the existing pipeline.

For information on the design and location of structures and appurtenances, see Part One,
Section 16 (Design of Structures) and Part Three, Section 17 (Evaluation of Existing Pipeline
Structures).

For requirements on reconnecting the relocated pipeline see Part One, Section 9 (Connections to
Existing or Proposed Water Pipelines.
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8) Ensure acceptable horizontal clearances for relocated alignments where the existing mains are to
remain in service until the relocation is complete.

a) Spacing between the existing and relocated water pipelines shall be as described in Part One,
Section 8 (Horizontal Alignment) and Part Three, Section 3 (Pipeline Crossings and
Clearances).

b) Horizontal clearances between the existing and relocated pipelines may have to be increased
when the relocated pipeline is within the zone of influence of existing concrete blocking. To
determine if there is adequate passive soil resistance, see Passive Soil Pressure for Concrete
Thrust Blocks in Part Three, Section 27 (Thrust Restraint Design for Buried Piping).

9) Vertical clearances for relocated alignments must maintain a minimum of one (1) foot clearance
between pipe OD's (including the existing pipeline that will abandoned by the relocation). For
additional information, see Part Three, Section 3 (Pipeline Crossing and Clearances)

c. Thrust Restraint.

1) The design of the relocated alignment must not disturb existing blocking/thrust restraints on
existing pipelines that are in service.

2) Provide thrust restraints for the relocated pipeline. If the shutdown time is limited, the design
will require a thrust block for quick connections for restraining the relocated pipeline, so that
WSSC’s customers are not out of water service for an extended period, see Part Three, Section
27 (Thrust Restraint Design for Buried Piping).

d.  Abandonment.

1) Show on the drawings any abandonment of existing pipelines, structures and/or appurtenances.
Indicate the limits of abandonment and provide a description and sequence of what will be
abandoned. The description shall also include the abandonment that will be performed, see
requirements in Specifications and Part Three, Section 5 (Pipeline Abandonment).
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11. Vertical Alignment (Profiles).
a. Cover Over Pipeline.

1) Minimum cover over the top of the pipe: four (4) feet from the lowest profile grade or ground
line.

2) Pipelines crossing under a stream (water crossings), channels and ditches.

a) For dry ditches and concrete channels:
(1) Provide a minimum four (4) feet cover over the top of the pipe.

(2) If the design requires less than four (4) feet of cover, submit the design along with
calculations for special pipe and trench protection, see Part One, Section 4 (Selection of
Pipe Material).

(3) If the crossing is located under a concrete channel measuring ten (10) foot or more from
top of channel to top of channel, then install the water pipeline in a casing pipe, see Part
One, Section 17 (Tunnels and Casing Pipes)

b) Stream (water crossings):
(1) Provide a minimum five (5) feet cover over the top of the pipe.

(2) If the stream (water crossings) is greater than fifteen (15) feet deep (top of high bank to
top of pipe) provide the following:

(a) Restrain all joints a minimum of one hundred (100) feet from edge of bank; if fittings
are located within this area, see Part Three, Section 27 (Thrust Restraint Design for
Buried Piping).

(b) Provide valves on both ends of the crossing. Valves must be accessible and not
located in the One hundred (100) Year Flood Area

(c) Align the crossing perpendicular to the stream to the extent practical.
c) Show invert/bottom elevation of the crossing stream, ditch, etc on the profile.

d) Do not locate pipe fittings and structures within five (5) feet horizontal of the limits of the
stream, ditch, etc., between edges of the top of high banks.

e) For additional requirements for stream crossings, see Part Three, Section 9 (Pipeline Stream
Crossings).

3) Pipeline clearances with other pipelines and utilities; see Part Three, Section 3 (Pipeline
Crossings and Clearances).
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b. Labeling Pipeline in Profile.

1) Label all pipe sizes, fittings and appurtenances, and provide stations and invert elevations as
required in this section.

2) Indicate the class of DIP or PVC as required under Part One, Section 2 (Pipeline Materials and
Fittings) and Section 4 (Selection of Pipe Material). Provide stations on the profile to show the
limits and class of DIP or PVC for all areas, including those which require a pipe class higher
than the minimum class.

3) Show the direction of thrust for all thrust collar blocks and show the concrete thrust block
location, see Standard Details B/3.1 and B/3.3, and Part Three, Section 27 (Thrust Restraint
Design for Buried Piping). If the design has restrained joints, provide stationing showing the
limits of the restrained joints.

c. Change in Vertical Alignment.

1) Except for vertical bends, design the pipeline using vertical joint deflections. Provide stations
and elevations based on twenty (20) foot lay lengths. Do not exceed the maximum allowable
joint deflections as shown in the tables under Part One, Section 12 (Allowable Joint Deflections).

2) When joint deflections used in the horizontal plane are at the maximum allowable deflection, no
vertical deflection may be used. When joint deflections are used in both the horizontal and
vertical plane, do not exceed the maximum allowable joint deflection; see requirements in Part
One, Section 12 (Allowable Joint Deflections) and Section 15 (Deflection of Pipe Joints).

d. Stations and Elevations.

1) Pipelines smaller than 24-inch diameter, the pipeline can be shown in profiles with curves. Show
the stations and elevations at fifty (50) foot intervals.

2) Pipelines 24-inch diameter and larger, do not show the pipeline on profile with curved lines, only
show a series of straight lines with deflections. Base the deflections on twenty (20) foot intervals
of pipe with stations and elevations given at each deflection. When the pipeline has no
deflections, give stations and elevations at fifty (50) foot intervals.

3) Provide stations and elevations at every pipeline and utility crossing and at every high/low point.

4) Provide the type of fitting, station and elevation at all fitting locations.

e. Design of Structures on Profile.

1) Verify that the vertical depth (invert) of the pipeline is set at the proper depth of the structure.
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f. Profile Grade Lines.

1) Pipelines within or adjacent to a roadway.

a) On Existing roadways show the following:

(1) Centerline of Existing Paving from field surveys.

(2) Existing Ground over Centerline of Pipeline from field surveys. If the ground elevation
differs by one (1) foot or more, show both the centerline of existing paving and the existing
ground over centerline of pipeline.

(3) Existing Established Centerline Roadway Grade from approved street grade drawing.

(4) If the roadway does not have an established roadway grade, provide the following:

(a) Contact the agencies having jurisdiction over the existing roadway and submit for approval
all necessary designs and drawings. Show the established roadway grade on profile,
labeling it, Established Centerline Roadway Grade.

(b) At the option of WSSC, show only the design of the roadway improvements on profile and
label it “Possible Future Centerline of Roadway or Possible Future Grade”.

b) New or proposed roadways show the following:

(1) Centerline of Finished Roadway Grade.

(2) Einished Grade over Centerline of Pipeline, if the grade elevation differs by one (1) foot or
more show both the centerline of finished roadway grade and the finished grade over
centerline of pipeline.

(3) Einished Grade is the proposed elevation over the pipeline during or after pipeline
construction.

2) Pipelines not within or adjacent to a roadway (across property), show Existing Ground over
Centerline of Pipeline and Finished Grade over Centerline of Pipeline.

3) Pipelines running parallel to an existing or proposed ditch, streams, etc. and within ten (10) feet
of the bank or slope show the invert (bottom) elevation of the ditch, stream, etc. on the profile.

4) Indicate the grade/ground lines on the profile as follows:
a) Centerline of existing roadway - solid line.
b) Established or possible future centerline of roadway - dashed line.
c) Existing ground or grade over centerline of pipeline - solid "freehand" line.

d) Proposed grade over centerline of pipeline - dashed "freehand" line.
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g. Length of Profile.
1) Show the grade or ground lines for the entire length of the pipeline.

2) When connecting to existing mains or ending the pipeline, show an additional two hundred (200)
feet of the following:

a) Existing and proposed grade or ground lines and the existing pipeline extending from the new
pipeline or past the limits of the new pipeline when ending with a cap/plug.

b) Sufficient future extensions of the pipeline design must be shown to assure proper depth of the
alignment. The amount of additional length will be determined on a case by case basis.

3) When beginning or ending the pipeline with a tee, show approximately one hundred (100) feet of
the grade/ground line past the limits of the branch connection.

h. Pipeline Stationing.
1) Measure the pipeline stations along centerline of the pipeline in the horizontal plane.

2) Pipelines within or adjacent to a roadway.

a) Pipelines 12-inch and smaller, horizontal stations on the baseline of the profile represent the
centerline of the roadway with the location of the pipeline stationing projected on to the
centerline of the roadway. This means that the horizontal distances on the pipeline alignment
cannot be scaled accurately on the profiles where they are not entirely parallel and straight with
the centerline of the roadway. However, show the pipeline stations as they are actually
measured horizontally along the pipeline on the profile.

b) Pipelines 16-inch and larger, horizontal stations on the profile represent the centerline
stationing along the pipeline with the centerline of the roadway projected on the pipeline
centerline. In cases where other utilities will be shown on the profile, the location shall be
projected on the water pipeline centerline.

3) Pipelines not within or adjacent to roadway (across property); the horizontal stations on the
profile represent the centerline stationing along the pipeline.

2017 W-11.4



Part One, Section 12. Allowable Joint Deflections

WATER DESIGN

12. Allowable Joint Deflections.

a. General.

1) When it is necessary to deflect pipe from a straight line in either the horizontal or vertical plane,

the amount of joint deflection shall not exceed the allowable joint deflections as shown in Tables
"3, "3.1", 4", "5.0", “5.0a”, "5.1", "5.2", "5.3" and "5.4". Figure "A" illustrates the joint
deflections shown in the tables. The deflections listed in the tables are the maximum deflections
allowable for WSSC pipeline designs and should not be exceeded. Assume twenty (20) foot
lengths of pipe for design purposes.

b. DIP and PVC with Push-on Type Joints.

1)

2)

For maximum joint deflections for full-length DIP with push-on type joints, see Table "3". The
maximum deflection angles shown in Table "3" are used for design purposes and are based on
eighty (80%) percent of the maximum recommended deflection for standard pipe joints that all
DIP manufacturers can produce. The eighty (80%) percent value is based on AWWA C600
recommendations.

DIP manufacturers can produce pipe with larger joint deflections or special pipe joints with
larger deflections. If the design requires larger deflections then those shown in Table "3", submit
information for approval.

TABLE "3"
Deflection Table - DIP Push-on Type Joints

Nominal Pipe Size Maximum Offset Based on Design Maximum Minimum Allowable
Diameter 20 Foot Lengths of Pipe Deflection Angle Radius
(D) S (©) (R)
12-inch and under 1.39 feet 04°-00' (4.0°) 290 feet
14-inch and over 0.83 feet 02°-24' (2.4°) 480 feet

3)

4)

5)

For maximum joint deflections for full-length PVC pipe with push-on type joints on pipelines
which are 12-inches and smaller in diameter, see Table "3.1". The maximum deflection angle in
Table "3.1" is used for design and is based on seventy (70%) percent of the recommended
deflection for standard pipe joints that most PVC manufacturers can produce.

No deflection at connection to DIP or at fittings.

Only pipe joint deflections are allowed at joint, no bending of the pipe.

TABLE "3.1"
Deflection Table - PVC Pipe with Push-on Joints

Nominal Pipe Size

Maximum Offset Based on

Design Maximum

Minimum Allowable

Diameter 20 Foot Lengths of Pipe Deflection Angle Radius
(D) S (©) (R)
12-inch and under 0.48 feet 01°-24' (1.4°) 820 feet
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Part One, Section 12. Allowable Joint Deflections

WATER DESIGN

c. DIP Mechanical Joints.

1) For maximum joint deflections on full-length DIP mechanical joint pipe, see Table "4". The
maximum deflection angle in Table "4" is used for design purposes and is based on eighty (80%)
percent of the maximum recommended deflection set by WSSC for pipe sizes 20-inch and
smaller and on AWWA C600 for 24-inch pipe. The eighty (80%) percent value is based on
AWWA C600 recommendations.

2) Mechanical joint pipe may not be available, therefore verify the availability of Mechanical Joint
Pipe with the pipe manufacturers before specifying this type of pipe in the design.

TABLE 4"

Deflection Table - DIP Mechanical Joint Pipe

Nominal Pipe Size Maximum Offset Based on Design Maximum Minimum Allowable
Diameter 20 Foot Lengths of Pipe Deflection Angle Radius
(D) (S) (©) (R)
12-inch and under 1.39 feet 04°-00' (4.0°) 290 feet
14-inch to 20-inch 0.83 feet 02°-24' (2.4°) 480 feet
24-inch 0.56 feet 01°-36' (1.6°) 720 feet

d. Restrained Joint Pipe.

1) For maximum joint deflections on full length restrained joint DIP or PVC pipe, see Tables "5.0",

“5.0a”, "5.1", "5.2", "5.3" and "5.4".

2) The types of restrained joint pipe and fittings in the tables below are the WSSC approved

restrained joints (pipe or fittings) which are included in the Standard Details and the
Specifications. First consider using concrete thrust blocking before specifying restrained joints,

see Part Three, Section 27 (Thrust Restraint Design for Buried Piping).

3) Indicate on the drawings the limits of restrained joints in the Blocking Notes and on the profile.

4) Type of restrained joints:

a) Wedge action-restraining glands on DIP mechanical joint pipe.

(1) For maximum joint deflections for full length restrained mechanical joint pipe with wedge
action restraining glands, see Table "5.0". The maximum deflection angle in Table "5.0" is
used for design purposes, and is based on eighty percent (80%) of the maximum
recommended deflection set by WSSC for pipe sizes 20-inch and smaller and on AWWA C-
600 for 24-inch diameter pipe.

(2) Maximum size of wedge action restraining glands for fittings is 48-inch diameter.
Mechanical joint pipe is only available in pipe sizes 24-inch and smaller diameter, therefore
verify the availability of 14-inch to 24-inch Mechanical Joint Pipe with the mechanical joint
pipe manufacturers before specifying in the design.

(3) Only use wedge action restraining glands when the total pressure (operating pressure plus
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surge pressure) is below the pressures in Table "5.0a".

(4) For Wedge action restraining glands, see Standard Detail B/2.7. Do not design wedge action
restraining glands on existing CIP pipelines.

TABLE "5.0"
Deflection Table - Wedge Action Restraining Glands - Mechanical Joint DIP

Nominal Pipe Size Maximum Offset Based on Design Maximum Minimum Allowable
Diameter 20 Foot Lengths of Pipe Deflection Angle Radius
(D) S (©) (R)
12-inch and under 1.39 feet 04°-00' (4.0°) 290 feet
14-inch to 20-inch 0.83 feet 02°-24' (2.4°) 480 feet
24-inch 0.56 feet 01°-36' (1.6°) 720 feet

TABLE "5.0a"
Maximum Total Pressure for Wedge Action Restraining Glands for DIP

Nominal Pipe Size Diameter Total Pressure
(D) (Operating Pressure plus Surge Pressure)
16-inch and smaller 350 psi
Larger than 16-inch 250 psi

b) Push-on restrained joint gaskets for DIP, 24-inch and smaller diameter.

(1) Maximum joint deflections for full-length manufacturer's proprietary restrained joint DIP,
see Table "5.1". Maximum deflection angle for design is based on eighty (80%) percent of
the maximum recommended deflection angle set by WSSC for pipe sizes 24-inch and smaller

in diameter.

TABLE "5.1"
Deflection Table - Manufacturer's Proprietary Restrained Joint DIP - Push-on Restrained Joint Gaskets

Nominal Pipe Size Maximum Offset Based on Design Maximum Minimum Allowable
Diameter 20 Foot Lengths of Pipe Deflection Angle Radius
(D) (S) (©) (R)
12-inch and under 1.39 feet 04°-00' (4.0°) 290 feet
14-inch to 24-inch 0.83 feet 02°-24' (2.4°) 480 feet

c) Manufacturer's proprietary restrained joints for DIP, 14-inch and larger diameter.

(1) For maximum joint deflections for full-length manufacturer's proprietary restrained joint DIP,
see Table "5.2". The maximum deflection angle in Table "5.2" is used for design purposes
and is based on eighty (80%) percent of the manufacturer’s recommended deflection angle.

(2) Manufacturers produce other types of restrained pipe and fittings, which are not included in
the Specifications and Standard Details. These restrained joints may be specified if

submitted to WSSC for approval.
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TABLE "'5.2"

Deflection Table - Manufacturer's Proprietary Restrained Joint DIP

Nominal Pipe Size Maximum Offset Based on 20 Foot Design Maximum Minimum Allowable
Diameter Lengths of Pipe Deflection Angle Radius
(D) (S) (©) (R)
14-inch to 16-inch 0.83 feet 02°-24' (2.4°) 480 feet
18-inch to 30-inch 0.48 feet 01°-24' (1.4°) 820 feet
36-inch to 54-inch 0.14 feet 00°-24' (0.4°) 2860 feet

d)  Wedge action-restraining glands for DIP push-on joints.

(1) For maximum joint deflections for full-length DIP push-on joint pipe with wedge action
restraining glands, see Table "5.3". The maximum deflection angle in table "5.3" is used for
design purposes and is based on eighty (80%) percent of the manufacturer’s maximum
recommended deflection. Check with the manufacturer for availability of this type of
restrained joint system and the maximum total pressure.

(2) Only use this restrained joint system when the total working pressure (operating pressure
plus surge pressure) is below the pressures in Table "5.3a" and use only on DIP. This
restrained joint system must be approved by WSSC.

TABLE "5.3"
Deflection Table - Wedge Action Restraining Gland — DIP Push-on Joints

Nominal Pipe Size Maximum Offset Based on 20 Design Maximum Minimum Allowable
Diameter Foot Lengths of Pipe Deflection Angle Radius
(D) (S) (©) (R)
12-inch and under 1.39 feet 04°-00' (4.0°) 290 feet

TABLE "5.3a"
Maximum Total Pressure for Wedge Action Restraining Gland — DIP Push-on Joints

Nominal Pipe Size Diameter Total Pressure
(D) (Operating Pressure plus Surge Pressure)
4-inch to 12-inch 300 psi

e) Restraining PVC Push-on pipe.

(1) For maximum joint deflections for full length restrained PVC push-on pipe with harness
restraint, see Table "5.4". The maximum deflection angle in Table "5.4" is used for design
purposes, and is based on seventy (70%) percent of the recommended deflection set by
WSSC for PVC pipe sizes 12-inch and smaller diameter.
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TABLE "5.4"
Deflection Table - Restraining Push-on PVVC Pipe

Nominal Pipe Size Maximum Offset Based on Design Maximum Minimum Allowable
Diameter 20 Foot Lengths of Pipe Deflection Angle Radius
(D) ®) (©) (R)
12-inch and under 0.48 feet 01°-24' (1.4°) 820 feet

e. Determining Joint Deflections and Offset Distances.

1) Figure "A" illustrates Formula "A" and shows the variables for determining pipeline joint
deflections and offset "S" distances.

FIGURE "A"
Pipeline Joint Deflections
FORMULA "A"
R = L
2 tan ((12)
FORMULA "B"
S = sin[OxL
Where:
O = deflection angle S = joint deflection offset (ft)
L = laying length (ft) R = radius of curve (ft)

Note: For design purposes, the laying length (L) should be assumed as twenty (20) feet for determining
the minimum allowable radius (R).
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13. Rotation of Fittings.

a. R

1)

2)

3)

4)

5)

6)

7)

FORM

otation of Bends.

Bends can be rotated about the pipe axis to produce a simultaneous deflection or combined bend.
This section covers the design of horizontal bends rotated in the vertical plane.

When labeling bends that will be rotated, refer to the amount of rotation as the horizontal and/or
vertical deflection angle.

For the list of allowable bends, see Part One, Section 7 (Allowable Fittings). For ninety (90°)
degree bends, the approaching line to the bend must be level (no slope).

Total deflection angle of the bend must equal the manufacturer's angle and will always be greater
than either the horizontal plane (plan view) angle of the bend or the vertical plane (profile) angle
of the bend.

When the rotation of the bend has a rotation angle greater than ten (10°) degrees for pipe sizes
12-inch diameter and smaller and five (5°) degrees for pipe sizes larger than 12-inch diameter,
special considerations must be given to restrain the horizontal and vertical components of the
thrust force caused by the rotation of the bend. See Part Three, Section 27 (Thrust Restraint
Design for Buried Piping).

Formulas for computing the combined horizontal and vertical deflections are provided below to
obtain the required total deflection angle of the bend.

Determine the vertical alignment (profile). Set the station and invert elevation of the alignment
through the bend. Then, use the Formula "C" below to establish the horizontal deflection in plan.

ULA "C"

To find VD or HD when either is known.

cosB = ((cos HD [Jcos V [dcos V') [ (sin V[ sin V"))

Where:
B = total manufacturer's deflection angle of the bend (45°, 22-1/2°, or 11-1/4°)
V = vertical angle of the approaching line (incoming) of the bend with horizontal plane
V' = vertical angle of the departing line (outgoing) of the bend with horizontal plane
HD = horizontal deflection of the combined bend
VD = vertical deflection of the combined bend

(Formula "C" is copied from Price Brothers Catalog, with some modifications)

NOTE A:  V and V' are positive or negative if the pipe is sloping upward or downward, respectively,

in the direction of laying. For positive V or V', sin V or sin V' and cos V or cos V' are
positive. For negative V or V', sin V or sin V' is negative and cos V or cos V' is positive.
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The following Sketch "D" is to define the different elements of the above formula.

Bend (B)
j\ Horizontal Deflection Angle (HD)

HORIZONTAL PLANE
(Plan View)

Departing Line (V')

Bend (B)
i\ Vertical Deflection Angle (VD)

Approaching Line (V)

VERTICAL PLANE
(Profile View)

SKETCH "D"

Rotation of Bends (Horizontal and Vertical)

To find the pipe slope of the approaching or departing line in degrees, use the following formula:
FORMULA "D"
Vand V' =tan™ ((Difference between invert elevations)[J(Distance between invert eIevations))

Example: Determine Pipe Slope

The pipe invert elevation station at 0+00 is 250.0 and at 2+00 is 251.0.

VandV' = tan’ ((Difference between invert elevations) - (Distance between invert
elevations)) = tan™ ((251.0 — 250.0) + (2+00 — 0+00))

= tan? (1.0 + 200)

= tan"0.005

V and V' =0.28647651° or 00°17'11" (Pipe slope in degrees)
If V'and V is known then determines HD and VD using the following formula:
FORMULA "E"
HD [J cos™ ((cos B - (sin V [ sin V*)) [ (cos V [] cos))

FORMULA "F"
VD[JV[V' SeeNote A, on previous page.
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Example: Determine Vertical Deflection for a Horizontal Bend, Formulas ''D*", ""E™ and "'F"".

A 24-inch water main has a vertical alignment as shown in the profile below (Sketch "E") and in
the horizontal plane we require a 45° horizontal bend. What will be the actual resultant deflection

angle in the plan view?

3400
- 273.0 270
24" W.M. \
| 260
Approaching Line
i ‘ g Departing Line (V)
250
/! \ e
0+00— N - 2400
24'x24" Tee 24"-1/8& Horizontal Bend
250.0 (Vertical Deflection 12°34'17")
251.0 ‘ ‘
240
I I I I [
O | 2 3 4 5
SKETCH "E"

PROFILE - Rotation of Bends

The first step is to determine the vertical deflection angle (VD) for the 45° horizontal bend. Then,
using Formula "D", find the pipe slopes for both the approaching line (V) and the departing line (V")

in degrees.

V' = tan® ((Difference between invert elevations) + (Distance between invert elevations))

tan™ ((273.0 —251.0) + (3+00 — 2+00))
tan™ (22.0 + 100)

tan 0.22

V' = 12.407418° or 12°24'27"

V = tan? ((Difference between invert elevations) + (Distance between invertelevations))

tan™ ((251.0 - 250.0) + (2+00 - 0+00))
tan® (1.0 + 100)

tan™ 0.005

V = 0.28647651° or 00°17'11"

To find the vertical deflection angle (VD), use Formula "F".
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VD V+V
In above profile V and V' are positive because both lines are upward, see Note A.
12.407418° + 0.28647651

VD = 12.693895° or 12°41'38"

Second, to determine the horizontal deflection angle (HD), use Formula "E".

HD = cos® ((cosB — (sinV x sinV)) + (cos V x cos V')
= cos? ((cos 45° — (sin 00°17'11" x sin 12°24'27")) + (cos 00°17'11" X cos 12°24'27"))
= cos™ ((0.7071068 — (0.0049984 x 0.2148632)) + (0.9999875 x 0.9766442))

cos™ ((0.7071068 — 0.001074) + 0.976632)
cos™ 0.7229261
HD = 43.703401° or 43°42'21"

After determining the resultant horizontal deflection angle (HD), adjust the horizontal plane to suit the
computed resultant horizontal deflection angle.

When the pipeline is 12-inches and smaller, Chart "A" can be used to determine the horizontal
deflection angle (HD). When using this chart, the horizontal and vertical angles should be rounded to
the nearest one-half degree (1/2°). The approaching line must be laid almost level, not to exceed the
maximum slope allowed for this chart, which is two (2°) degrees or three and one half (3.5%) percent.
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% 18
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18 B8
_ ° | ] I}
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| | 1-1/4° 1
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CHART "A"

Rotation of Bends
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C

hart "A" is based on Formula "C"

cos B = ((cos HD x cosV x cos V') + (sinV X sin V"), with V =0°

Example: Determine Vertical Deflection for a Horizontal Bend, Chart ""A"".

b.

1)

2)

C.

1)

Using the example as previously stated and shown on the profile, determine the vertical deflection
angle (VD) and horizontal deflection angle (HD) using Chart "A", for pipelines 12-inch and smaller
diameter. Also, Chart "A" could be used as a check for pipelines larger than 12-inch diameter.

cosB = ((cos HD x cosV X cos V') + (sinV X sin V"))
= ((cos HD x cos 0° x cos V') + (sin0° X sin V"))
= ((cos HD x 1.0 x cos V') + (0.0 x sin V")

= (cosHD x cos V'), (V' =VD =V + V'andV =0)
(cos HD x cos VD)

cos B
HD cos™ (cos B + cos VD)

cos™ (cos 45° + cos 12°30)

cos™ (0.7071068 + 0.976296)

cos™ 0.724275

43.591429° or 43°35'29", round to nearest 1/2°
HD 43°30'

Rotation of Tees.

When the branch of a tee has a valve on the rotated section of the branch connection, the
maximum allowable rotation of the branch connection at the tee is not to exceed three (3°)
degrees. Exceptions can be submitted for approval up to a maximum of five (5°) degrees for
branch connections which are 14-inch and smaller. See Part One, Section 18 (Pipeline Valves).

When the rotation of a branch connection does not have a valve connected to the tee and is ten
(10°) degrees or more for pipe sizes 12-inch and smaller diameter or five (5°) degrees or more for
pipe sizes larger than 12-inch diameter, special thrust blocking design must be provided for the
vertical components of the thrust forces caused by the rotation of the tee. See Part Three,
Section 27 (Thrust Restraint Design for Buried Piping).

Rotation of Other Fittings.

Rotation of any fittings other than bends or tees is not permitted.
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14. Joint Deflections at Fittings.

a.

1)

2)

3)

Requirements.

Deflecting joints at fittings is not permitted. Lay out the alignment to eliminate any deflecting
joints at fittings.

Exceptions to the prohibition on deflecting joints at fittings may be requested for DIP only and
after all other reasonable designs have been considered. There is no guarantee that WSSC will
give approval for deflecting joints at fittings. Bends may be designed with joint deflections, if
thrust restraint design calculations for additional joint deflections at the bend are submitted in
accordance with Part Three, Section 27 (Thrust Restraint Design for Buried piping) and the joint
deflection does not exceed WSSC allowable joint deflections, see Part One, Section 12
(Allowable Joint Deflections). See the following example for deflecting joints at fittings on DIP.

Example: Deflecting Joints at Fittings on DIP.

Deflecting joints on a standard manufactured 16"- 45° (1/8) bend could make the total bend
deflection equal to fifty (50°) degrees.

Using WSSC allowable joint deflections from Part One, Section 12 (Allowable Joint
Deflections), for mechanical joint, the allowable joint deflection is 2°24' on each bell joint of the
fitting.

Standard Details for blocking are based on forty-five (45°), not fifty (50°) degrees.

If the thrust restraint design calculations for the bend for additional joint deflections are
submitted in accordance with Part Three, Section 27 (Thrust Restraint Design for Buried piping)
and the joint deflection does not exceed WSSC allowable joint deflections, see Part One, Section
12 (Allowable Joint Deflections), and then the exception may be approved.

Try to avoid deflecting joints at fittings to allow for any unforeseen adjustments to the alignment
during construction.
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15. Deflection of Pipe Joints.
a. General.
1) Pipe joints may be deflected to obtain a horizontal curvature, vertical curvature or a combination.
b. Alignment Design.

1) Design maximum deflection angle (MD) of any pipe joint in a single plane, or a combination of
both planes, cannot exceed the angles shown in the Deflection Tables under Part One, Section 12
(Allowable Joint Deflections). To determine the joint deflection in either the horizontal or
vertical planes, use Formula "A" and Figure "A", under Part One, Section 12 (Allowable Joint
Deflections).

2) When the alignment requires a combination of horizontal and vertical joint deflections, determine
the design maximum deflection angle (MD) of the pipe joint using formulas "G", "H" and "I", as
shown below. Determine the horizontal joint deflection (O©) using Formula "G".

FORMULA "G See Formula "A" under Part One, Section 13 (Allowable Joint Deflections).

HOO O2tan*(LO2RrR)

After solving horizontal joint deflection (H), solve for the maximum vertical joint deflection
(MV) using Formula “H”.

FORMULA "H"

MV [, O cos™ (cos (MDA) [ cos (H))
Where:
MDA = design maximum deflection angle from Tables "3", "3.1", "4", "5.0", "5.1", "5.2",
"5.3" and "5.4" (Part One, Section 12 (Allowable Joint Deflections).
MV = maximum vertical joint deflection angle
\% joint deflection angle in the vertical plane
H joint deflection angle in the horizontal plane
R = radius of curve

On = horizontal deflection angle
Oy = vertical deflection angle
L = laying length (use twenty (20) feet)

After solving for the maximum vertical joint deflection angle (MV) distance, determine the
vertical profile of the pipeline alignment by finding the vertical offset distance from Formula "I".

FORMULA "I
VS [ sin[IJL
Where:
VS = vertical offset distance
(3] = vertical deflection

L

laying length (use 20 feet)
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Example: Determining the Vertical Deflections for a Horizontal Curve.

A curved alignment on a 24-inch pipeline in the horizontal plane (plan view) R = 800 feet. Find the
maximum vertical joint deflections (MV) (on profile), by computing the horizontal deflection (H)
first and then solve for the vertical angle using Formula "G" and Formula "H".

Using Formula "G"

H = 04 = 2tan* (L + 2R)
2tan™ (20 + 2 x 800)
2 tan™ 0.0125
2x0.71616

H = 6y = 1.4323199° or 01°25'56"

Then, using Formula "H", solve for the maximum vertical joint deflection (MV).

MV = Oy = cos (cos(MD) + cos(H))
for 24" pipeline, push-on joints, from Table “3”, MD = 02°24'
= cos™ (cos 02°24' + cos 01°25'56")
cos™ (cos 02°24'00" + cos 01°25'56")
cos™ (0.9991228 + 0.9996876)
cos™ 0.999435
MV = Oy = 1.9260754° or 01°55'34"

On each twenty (20) foot length of pipe, the allowable vertical joint deflection is 01°55'34".

Find the offset distance, for each pipe length in the profile (vertical offset distance), using
Formula "I":

VS sin © XL
sin 01°55'34" x 20
0.0336106 x 20
VS = 0.67 feet

"VS" is the distance the pipe may be deflected from the previous pipe section, as shown in Sketch "F".

I +40
Slope = 0.67/20' 7 106.97
Slope = 0.0% ? = 3.35% 7 /
I | :
/ / [’\“
| +00 - | +20--— W
106.3 106.3 o

SKETCH "F"

PROFILE - Deflections at Pipe Joints
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16. Design of Structures.
a. Standard Details.

1) When using the Standard Details for Air Manholes, Valve Vaults, Pressure Reducing Valve
Vaults and Relief Valve Vaults, etc., design the depth of the proposed pipeline in accordance
with the Standard Details.

b. Special Design Structures.

1) Specially designed structures are required if the Standard Details are not adequate for the
particular design. Provide details on the drawings, showing all necessary plan and section views,
and label all materials, dimensions, etc.

2) Allow for a minimum of six and one half (6-1/2) feet of headroom inside the proposed structure.
The depth of the pipeline should be based on this dimension. For other requirements; see Part
Three, Section 15 (Design of Pipeline Structures).

3) All pipe connections to vaults shall have a watertight seal using a rubber annular hydrostatic
sealing device in accordance with the Specifications and Standard Details.

c. Design of Structures on Profiles.

1) Verify that the invert of the pipeline is set at the proper depth in relation to the
elevations/dimensions associated with the details of the structure.

d. Access Openings.

1) Vaults. Provide frame and cover for access into vaults, see Standard Detail W/5.5. If the design
requires a hatch, then provide a watertight hatch able to withstand H20 loading; see
Specifications and Standard Detail W/5.5. Do not design hatches when the vault is located in a
paved area subjected to high density traffic (e.g. streets, parking lots, etc.).

2) Manholes. Provide frame and cover for access into manholes, see Standard Details S/4.2 and
S/4.3 and Table "10" in Part Two, Section 12 (Design of Structures).

e. Setting of Frames and Covers or Hatches.

1) Design the frames and covers, or hatches, following the guidelines below and provide
computations (tabulation sheet) supporting the frame and cover or hatch elevations.

a) Within a proposed or future roadway with established road grades, provide the elevation of the
top of the manhole or vault frame and cover or hatch, see Sketch "G". When an established
roadway grade profile is used to calculate the elevation of the frame and cover, give the
elevation to within a hundredth of a foot. When an established roadway grade or grading plan
showing contour lines is used to calculate the elevation of the frame and cover or hatch, give
the elevation to within a tenth of a foot. If the manhole falls within a roadway indicate the
roadway grade slope in percent (%) in the direction of the profile, see Sketch "G".

b) Outside limits of grading, design the top of the manhole or vault frame and cover or hatch to
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Part One, Section 16. Design of Structures WATER DESIGN

match the existing ground elevation, see Sketch "H".
c) Existing areas or developments design the top of manhole or vault frame and cover or hatch to
match the existing ground elevation, see Sketch "H".

d) Undeveloped areas, the top of the manhole frame and cover or hatch are normally designed to
be one (1) foot above the existing ground elevation, see Sketch "H".

f. Labeling Structures on the Drawings.

1) On plan and profile views label vaults and manholes as follows:

Air Release Manhole or Vault = AR Entry Port = EP
Valve Vault = VV Blowoff = BO
Air Release/Vacuum Relief
Manhole or Vault = ARVR
Manhole Number Manhole Number
Rim Elevation Ex. Grd. or
Ex. Grd. +1.0'
Roadway Grade Slope
in the direction of
the profile
SKETCH "G" SKETCH "R"
Labeling Manholes or Vaults on Labeling Manholes or Vaults
Proposed or Finished Grades on Existing Grades
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17. Tunnels or Casing Pipes.

a. Requirements.

1) When crossing MSHA roadways, railroads, Maryland Transit Administration (MTA) Rail Lines,

b.

a)
b)

c)
d)

e)

d)

e)

and county roadways in which the jurisdictional agency requires the pipeline to be in a tunnel or
casing pipe, the following is required:

Do not grout around water pipelines enclosed in tunnels or casing pipes.

Design the water pipeline DIP class for the depth without consideration of the tunnel or casing
pipe, see requirements for the design of DIP, Part One, Section 4 (Selection of Pipe Material).
Do not use PVC pipe AWWA C900 in tunnels or casing pipes.

No pipe joint deflections or fittings are allowed in tunnels or casing pipes.

Provide minimum of ten (10) feet between the end of tunnel and any fitting on pipeline.

Provide minimum of fifteen (15) feet between end of tunnel and outside wall of concrete thrust
block; see Standard Details B/3.1, B/3.1b and B/3.3.

Pipelines with restrained joints shall not be designed for use within tunnels or casing pipes
unless approved by WSSC.

For requirements on allowable depths of tunnels or casing pipes and detailed design
requirements, see Part Three, Section 25 (Tunnels) and Section 26 (Tunnel Design Criteria).

For details on allowable diameters of the tunnels or casing pipes, see Standard Details M/17.1
and M/17.6.

When required, provide access manholes to the tunnels or casing pipes, see Standard Detail
M/17.5.

Installing Casing Pipes for Existing Water Pipelines.

1) When required, install steel casing pipe only;

a)

b)

d)

Determine if alignment has joint deflection or fittings.

(1) If joint deflection or fittings exists, relocate existing pipeline to remove joint deflection or
fittings inside the casing.

Call out to have the existing water pipeline to be out of service.
Design the steel casing pipe to be divided in two (2) sections along casing centerline.

The existing water pipeline may be excavated and exposed along the pipeline only six (6) feet
of at any time. This will provide support for the undisturbed pipeline.
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18. Pipeline Valves.

a. General.

1)

Allowable valves on water pipelines are Double Disc or Resilient Seated (Wedge) Gate Valves,
which are in accordance with the Specifications and requirements stated in this section.

b. Valve Types.

1)

2)

Resilient Seated (Wedge) Gate Valves.
a) For Pipelines 12-inches and smaller.

b) Use only when Total Pressure (Operating Pressure + Surge Pressure) is less than two hundred
and thirty-five (235) psi.

c) If Total Pressure is more than two hundred and thirty-five (235) psi, use Double Disc Valves.
Double Disc Valves.

a) For Pipelines 4-inches and larger

b) Must label on the plan and profile.

Example: 12” Double Disc Valve.

c. Valve Locations.

1)

2)

3)

3)

Valves on Tees. Locate valves as follows:

a) When not located in roadways, locate as close as possible to all branch connections off the
mainline pipeline.

b) At an intersection of roadways, locate valve on the projection of the roadway right of way
line.

c) When valves are located near the connection to the main pipeline and the branch connection is
only extended a short distance, restrain the valve to the mainline pipeline; see Standard Detail
B/2.1 and Part Three, Section 27 (Thrust Restraint Design for Buried Piping).

Valves on Fire Hydrants. Locate the valve next to the tee on all fire hydrant leads and restrain all
joints on fire hydrant lead, see Part One, Section 24 (Fire Hydrants).

Valve next to Reducers. If a valve is required in the vicinity of or in close proximity to a reducer,
locate the valve on the smaller diameter pipe. See the design requirements for restraining
reducers in Part Three, Section 27 (Thrust Restraint Design for Buried Piping).

Valves larger than 14-inch in diameter. These larger size valves are designed for installation in
valve vaults, see requirements under Horizontal Gate Valve Vault Design for Pipelines Larger
Than 16-inch diameter, in this section. The design of these vaults and valves will require valve
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5)

6)

7)

8)

9

restraint in the closed position; see requirements in Part Three, Section 27 (Thrust Restraint
Design for Buried Piping).

Double Valves. Two (2) valves are generally used when connecting 12-inch diameter and

smaller pipelines to 42-inch diameter and larger mainline pipelines. Provide two (2) valves at the
connection.

Water House Connections 3-inch through 12-inch diameter. Locate valves on the branch
connection to the mainline pipeline; see Standard Detail W/5.12.

Division Valves. Provide division valves when directed by WSSC to divide and interconnect two
different pressure zones. Label the valve as a "Division Valve" and indicate the size. Also,
indicate if the valve is designed to be closed or open, show the pressure zone boundary lines and
indicate the pressure on each side of the boundary.

Valves for Looped Water Distribution Systems. For water mains that are looped between streets,
design valves at both ends, before entering and leaving each street onto private property.

Valves for Future Extensions. Valves may be needed when a pipeline ends with a plug/cap and it
is possible that the pipeline will be extended in the future.

a) Locate a valve near the end of the pipeline so that no more than ten (10) domestic services
will need to be shut down during the future extension. Design the valve to be restrained.

d. Special Requirements.

1

When a mainline valve is closed on a pipeline that is 16-inch and larger diameter, a low or high
point may be created at the closed valve. If this condition occurs on the pipeline, provide a
blowoff or air valve.

e. Valve Size.

1

Table "6" indicates the valve size required for each pipeline diameter.

TABLE "'6"

Valve Sizes
Diameter Pipeline Valve Size
14-inch and smaller Same size as pipeline
16-inch 14-inch valve with 16"x14" Reducers
Greater than 16-inch to 54-inch Same size as pipeline
Larger than 54-inch Consult WSSC for valve size

f.  Valve Spacing.

1) A sufficient number of valves shall be provided on the water pipelines to minimize inconvenient

shutdowns and sanitary hazards during repairs.

2) Table "7" indicates the maximum distance allowed between valves on a pipeline.
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TABLE "7"
Spacing of Valves

Diameter Valves Maximum Spacing of Valves
4-inch to 6-inch every 800 feet
8-inch to 12-inch (Multi-Family Residential Use) every 800 feet
8-inch to 12-inch (Single Family Residential Use) every 1000 feet
8-inch to 12-inch ( Commercial Areas) every 500 feet
8-inch to 12-inch (Other) every 1200 feet
14-inch (on 16-inch pipeline with WHC) every 1200 feet
14-inch (on 16-inch pipeline with no WHC) every 1200 feet
20-inch every 2,000 to 2,500 feet
24-inch to 48-inch every 2,500 feet
larger than 48-inch as directed by WSSC

g. Restraining of Valves.

1) For valve thrust restraint design, see Part Three, Section 27 (Thrust Restraint Design for Buried

1)

2)

Piping).

Plan Design Information.

If shutdowns are required, indicate the distance from all existing adjacent valves. Provide the

associated valve numbers.

Valve stem extensions are required when the top of the valve's operating nut exceeds four (4) feet
of cover. Provide the following note on the drawings: "Provide valve extension stem, See WSSC

Standard Detail W/2.2".

I. Profile Design Information.

1) Provide a minimum of two (2) feet of cover over the valve operating nut or four (4) feet of cover

over the pipeline, whichever is greater.

2) Design the pipeline at the valve, with almost no vertical slope with the following exceptions:

a)
b)

The maximum allowable pipe slope at the valve is three (3°) degrees (5.24%).

Valves 12-inch diameter and smaller: Where the depth of the pipeline does not require the
valve to have a valve extension stem added, the maximum allowable pipe slope is five (5°)

degrees (8.75%), see Sketch "I".

When the valve is located on a pipeline that is not level (on a slope), check the pipe slope and
depth of the valve to verify that the buried valves are operable.
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Plumb
€ of Valve

AN
— 3° Maximum Allowable Pipe Slope

Valve Box ———=—

—— Valve Key
~N

< Valve Nut (Operator)

- —
—— € of Valve

SKETCH " ['"

Maximum Pipe Slope for Valves

j.  Type of Valves (Double Disc Gate Valves and Resilient Seated (Wedge) Gate Valve)

1) Double Disc Gate Valves.

(a) Vertical Double Disc Gate Valves.

(1) Double disc gate valves 12-inch and smaller shall be vertical valves with mechanical joint
ends for direct buried service and flanged ends for non-direct buried service.

(2) Vertical valves for pipelines 16-inch and larger require WSSC approval. Locate the valve in
a valve vault (see Standard Detail W/2.6) for 20-inch valves. Provide for flanged ends on the
valve. Larger vertical valves in vaults will require special design details to be shown on the
drawings and if the design requires the use of 16-inch and larger vertical valves, provide
Special Provisions to Specifications.

(3) Valves must have a standard operating nut. If hand-wheel operations are required, provide
Special Provisions to Specifications.

(4) If the design requires a change to the above requirements for vertical valves, submit the
appropriate changes to WSSC for approval.

(5) Design Requirements.

(a) Mechanical joint or flanged vertical valves, 14-inch and smaller, Class 125. These valves
are designed to withstand and operate up to a non-shock working pressure of two hundred
(200) psi. For design purposes, use ninety (90%) percent of two hundred (200) psi or one
hundred eighty (180) psi working pressure.  For requirements of Class 125 valves, see
Specifications. If the valve requires flange ends, use ANSI B16.1, Class 125.
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(b) Mechanical joint or flanged vertical valves 14-inch and smaller, Class 250. When the non-
shock working pressure exceeds one hundred eighty (180) psi, provide Class 250 valves.
For requirements of Class 250 double disc gate valves, see Specifications. If the valve
requires flanged ends, use ANSI B16.1, Class 250, flat face. See requirements under Part
One, Section 3 (Pipe and Fitting Joints) and Section 7 (Allowable Fittings) for information
on connecting ANSI B16.1 Class 250 flanged pipe and fittings.

b) Horizontal Double Disc Gate Valves.

(1) Gate valves 16-inch and larger shall be flanged horizontal valves and designed for installation
in valve vaults.

(2) Valves 8-inch and smaller which are installed horizontally in a vault, shall be designed so that
the valve has a bevel gear and a right angle gear box, see Specifications. Typically, this type
of horizontal design is for the installation of an air valve in a vault.

(3) If the design requires a change to the above requirements for horizontal valves, submit the
appropriate changes to WSSC for approval.

(4) Design Requirements.

(@) Valves 16-inch and larger, Class 125. These valves are designed to withstand and operate
up to a non-shock working pressure of one hundred fifty (150) psi. For design purposes,
use ninety (90%) percent of one hundred fifty (150) psi or one hundred thirty five (135) psi
working pressure. For requirements of Class 125 valves, see Specifications. If the valves
require flange ends, use ANSI B16.1, Class 125.

(b) Valves 16" and larger, Class 250. When the non-shock working pressure exceeds one
hundred thirty five (135) psi, provide Class 250 gate valves. For requirements of Class 250
double disc gate valves, see Specifications. If the valve requires flanged ends, use ANSI
B16.1, Class 250, flat face. See requirements under Part One, Section 3 (Pipe and Fitting
Joints) and Section 7 (Allowable Fittings) for information on connecting ANSI B16.1,
Class 250 flanged pipe and fittings.

2) Resilient Seated (Wedge) Gate Valve (RSGV)

a) When using valves with mechanical joint, flanged or push-on ends, 36-inch and smaller, see the
Specifications. Exceptions can be requested from WSSC, by submitting design requirements
and Special Provisions to Specifications.

b) Valve Design Requirements. Design valves for a minimum total pressure (operating plus
surge pressure), of two hundred and thirty-five (235) psi. When total pressure exceeds two
hundred and thirty-five (235) psi, use Class 250 Double Disc Gate Valve.

k Horizontal Gate Valve Vault Design for Pipeline VValves 16-inch Diameter and Larger.
1) Pipelines Valves 16-inch and larger shall be flanged and designed for installation in valve vaults.
For pipelines 36-inch diameter and smaller, see Standard Details W/2.4 and W/2.4a. Valves 42-
inch and larger, required submittal of vault design for approval.

2) For sizing valves on pipelines, see Valve Size, in this section.
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3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

When designing a TS&V with a 16-inch and larger valve, the tapping sleeve or tapping assembly
is to be housed in the vault.

When reducing the pipeline at the valve, the profile must be examined to see if the reducer will
create a high point. If so, use an eccentric reducer, designing the straight side of the eccentric
reducer to match the top of the pipe elevations on both sides of the pipeline.

Include in the vault piping a mechanical coupling or mechanical joint solid sleeve for the removal
of the valve, pipe and fittings within the vault. Mechanical couplings require special pipe
restraints, (see Standard Detail B/3.0) or mechanical joint solid sleeves, either a "short” or “long"
type of solid sleeve, see WSSC Standard Details W/2.4 and W/2.6. Mechanical joint solid
sleeves require the joints to be restrained using wedge action retainer glands, see Standard Detail
B/2.7.

All pipe entry points to vaults shall have a watertight seal. Provide a rubber annular hydrostatic
sealing device in accordance with the Specifications and Standard Details.

The size of the vault can be determined by the dimensions of each valve, pipe and fitting that are
required in the vault. Larger size valves that are not covered by standard details must be designed
on a case by case basis. Submit vault piping design for approval using Standard Details W/2.4
and W/2.6 as a guide.

Design the vaults for valves 16-inch and larger as poured in place concrete vaults and give the
option to the contractor to provide pre-cast concrete vaults.

On the profile determine the invert of the pipeline using the design depth shown on the details for
the valve vaults.

For additional structure design requirements, see Part One, Section 17 (Design of Structures).

Valve extension stems will be required on all valves in vaults if the valve stem operator nut is
four (4) feet or more below the existing or finished grade. When extension stems are required,
refer to Standard Detail W/2.2 on the drawings.

Design thrust restraint for the valve in the closed position; see requirements in Part Three, Section
27 (Thrust Restraint Design for Buried Piping).

Coordinate with WSSC when valves on the project may need to be pre-purchased. WSSC will
only pre-purchase valves if construction time for the pipeline is not sufficient for valve delivery
when valves are ordered by the contractor. Furnish all the necessary information to WSSC for
pre-purchasing of the valves.
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19. Air Valves.
a. General.
1) WSSC defines air valves as referenced in this manual as follows:

a) The 2-inch air valve is a universal type, combination air/vacuum valve and air release valve.
For more information, see Specifications.

b) The 3-inch and larger combination air and vacuum valve incorporates the functions of two (2)
valves. The first valve connects directly to the pipeline and is an air/vacuum valve. The

second is an air release valve that is connected on the side of the air/vacuum valve. For more
information, see Specifications.

2) Generally, air valves or combination air and vacuum valves include two different types of valves;
a large orifice air/vacuum valve and a small orifice air release valve. Air/vacuum valves allow
the escape of large quantities of entrapped air during line filling and permit air to enter during
line draining. In both cases, relatively small pressure differentials are produced across the
valves. Air release valves also allow the escape of accumulated air at relatively high pressures
experienced under normal pipeline operating conditions.

b. Specification Requirements.
1) Size of the air valve and orifice: see Specifications.

2) Combination air and vacuum valve: see Specifications. Show the following on the drawings:

a) Size of both the air/vacuum valve and air release valve, including the orifice size of the air
release valve.

b) Model numbers of the air/vacuum valve and air release valve.

c) Type of flanged joint for the inlet of the air/vacuum valve and the gate valve, either ANSI
B16.1, Class 125 or 250 flanges.

c. Design Requirements for 16-inch and Larger Pipelines.

1) Determine the appropriate location for all air valves or combination air and vacuum valves; see
Location of the Air Valve or Combination Air and Vacuum Valve, in this section.

2) Determine the size of air valves or combination air and vacuum valves as follows:

a) Pipelines 16-inch to 24-inch. Use a standard 2-inch air valve; see Standard Detail W/2.0.

Considerations should be given to assessing possible cases or operating conditions that may
call for different valve and orifice sizes.

b) Pipelines larger than 24-inch. Submit design and computations for sizing of combination air
and vacuum valves. Indicate the type and size of valves on the drawings, and refer to Standard

Details W/10.0, W/10.1 and W/10.2. Also see the Specifications and Drawing Requirements in
this section.
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d.

1)

2)

3)

4)

c) Check the type and size of air/vacuum valves and air release valves against the manufacturer's
specifications to ensure consistency between valve type, size, model number and applicable
operating pressure range.

Sizing of Air/Vacuum Valves.

The size of the air/vacuum valve is based on manufacturer's valve performance curves.
Determine the largest valve size required by considering both normal operating conditions and
catastrophic conditions. Air/vacuum valve sizes need not be the same for all locations.

Consider air/vacuum valve sizing for slow venting of air during line filling. The rate of air
venting should equal the rate of line filling to minimize surge effects, which tend to generate high
in-line pressures.

Consider air/vacuum valve sizing for admission of air into the pipeline to compensate for
negative pressures generated under normal operating conditions, thereby maintaining a balanced
atmospheric pressure in the line. Evaluate the extent of negative pressure that a pipeline can
withstand under buried conditions using acceptable calculations and structural design. Use
manufacturer's recommendations for appropriate valve sizing.

Negative pressures may develop in the pipeline under normal operation or catastrophic
conditions.  Under normal operations, the design of air/vacuum valves shall consider the
following situations:

a) During draining of a pipeline, the blowoff connection will be opened to drain the pipeline. Size

the air/vacuum valves to admit air into the pipeline at the maximum, instantaneous rate of
water discharging through the blowoff connection. Depending on the pipeline profile
configuration and the relative locations of air valves and blowoff connections, one air/vacuum
valve may respond to more than one blowoff. In such cases, consider operating multiple
blowoffs.

b) During closure of mainline valves, negative pressure may develop in the pipeline, downstream

5)

of the mainline valve. The air/vacuum valves can be sized to admit air at the flow rates under
which closure of mainline valves can occur. For a large transmission pipeline, a transient
water hammer analysis may be required to determine the appropriate size for the air valve or
other methods of transient control.

Consider the possibilities of the occurrence of catastrophic conditions, such as water column
separation due to hydraulic transient conditions or line breakage at a low point. Under such
conditions, it is necessary to estimate the rate at which an internal vacuum may occur. Large size
air/'vacuum valves may be used as a method to relieve the vacuum pressure. It may be
impractical to size vacuum valves due to an excessively high rate of vacuum occurrence, such as
caused by gravity drain of a downward sloping pipeline under high head, therefore, make
reasonable assumptions.

e. Sizing of Air Release Valves.

1)

Use design charts provided by the manufacturer to determine the orifice size required for an
estimated rate of air release under a certain range of operating pressures.
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2)

3)

Consider design flow demands, pipe slopes, and solubility of air in water as affected by
temperature and air intake rate through air/vacuum valves under normal operating conditions for
the estimation of rate of air release.

Consider various combinations of operating pressures and air release rates to determine the
optimum size of the air release valve. The sizes of air release valves need not be the same for all
locations along the pipeline.

f. Location of the Air Valve or Combination Air and Vacuum Valve.

1) Ata minimum, design the air valve or combination air and vacuum valve at each high point of the

2)

pipeline in profile.

Minimize the number of air valves or combination air and vacuum valves required since these
valves are susceptible to problems in operation and maintenance.

3) A profile which clearly shows the high points, low points and slope changes shall be prepared for

the pipeline under design, see requirements for profiles in Part One, Section 11 (Vertical
Alignment - Profiles). Upward sloping and downward sloping sections shall be identified in
reference to the predominant flow direction. Select locations of the air valves prior to sizing and
show on profiles.

4) Exercise judgement in selecting the number and location of the air valves or combination air and

f)

9)

vacuum valves. Consider the following guidelines, in selecting the locations of the air valves or
combination air and vacuum valves (The following guidelines discuss the need for air/vacuum
valve and/or air release valves, which are part of the air valve or combination air and vacuum
valve.)

The high point is a location where an upward sloping profile changes to a downward sloping
profile. Place air/vacuum valves and air release valves at all high points.

For pipelines with a decrease in upward slope, small orifice air release valves shall be placed
on the downstream, less steep side of the slope change. Where there is a drastic decrease in
upward slope, a large orifice air/vacuum valve may be needed.

For pipelines with an increase in downward slope, place the air release valves on the
downstream, steeper side of the slope change.

For pipelines with long ascending slopes, place the air/vacuum valve at 1/4 to 1/2 mile intervals
along the upward sloping profile.

For pipelines with long descending slopes, place the vacuum valves and air release valves at 1/4
to 1/2 mile intervals along the downward sloping profile.

For pipelines with horizontal profiles (zero slope), place the air/vacuum valves and air release
valves at 1/4 to 1/2 mile intervals. ldeally long horizontal lines should be avoided in profiling
a water pipeline.

At mainline valves on the pipeline, air/vacuum valves may be used to relieve negative pressures
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that may develop on the downstream side of the mainline valves when they are closed.

h) For pipelines where a predominant flow direction cannot be defined, place the air/vacuum
valves and air release valves at or near the high points, slope changes and along long pipeline
profiles.

g. Connecting the Air Valve or Combination Air and Vacuum Valve to the Mainline Pipe.

1) Type of connection for the air valve or combination air and vacuum valve on the pipe section:
(a) For 2-inch and smaller valves, use a tapped corporation stop.
(b) For 3-inch to 8-inch valves, use a flanged welded-on connection and coordinate the flanged
inlet of the air valve with the design of the gate valve, see Part One, Section 18 (Pipeline

Valves).

(c) Larger than 8-inch valves, use a flanged tee and coordinate the flanged inlet of the air valve
with the design of the gate valve, see Part One, Section 18 (Pipeline Valves).

2) Center the location of the air valve or combination air and vacuum valve on a twenty (20) foot
length of pipe with both ends of the pipe section having the same elevation.

h. Piping and Vault Configuration.

1) Pipelines 24-inch and smaller. Use a 2-inch air valve; see Standard Details W/2.0.

2) Pipelines larger than 24-inch.

a) 2-inch air valve on pipelines larger than 24-inch.

(1) If the design requires a 2-inch air valve, modify Standard Detail W/2.0. Modifications to the
standard detail must be shown on the drawing, see Part Three, Section 6 (Modifications to
Specifications and Standard Details).

(2) If the design requires a 2-inch air valve with an entry port, modify Standard Details W/10.5
Modifications to the standard detail must be shown on the drawing, see Part Three, Section 6
(Modifications to Specifications and Standard Details).

b) 3-inch and larger air valve.

(1) If the design requires a 3-inch and larger valve, see Standard Details W/10.0, W/10.1 and
W/10.2.

(2) If the design requires a 3-inch and larger valve with an entry port, see Standard Detall
W/10.5.

c) The discharge piping for combination air/vacuum valves with air release valve has two (2)
different discharge outlets that are not to be connected together. The discharge piping shall be
designed to discharge freely outside the vault/structure to the atmosphere. See Standard
Details W/2.0, W/2.0a, W/2.0b, W/10.0, W/10.1 and W/10.2.

3) On profile, determine the invert of the pipeline by using the design depth as shown on the details
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for the above mentioned vaults and manholes, see the requirements in Part One, Section 16
(Design of Structures).

4) Vent boxes.
a) For 2-inch air valve, show the vent box location on the drawings; see Standard Detail W/2.0a.

b) For 3-inch or larger air valve, show the vent box location on the drawings, see Standard Detail
W/2.0b.

c) Provide the dimension from the centerline of the air valve structure to the centerline of the vent
box on the drawings.

d) If the vent box is located in the 100 year flood plain set the discharge of the vent pipe outlet one
(1) foot above the 100 year flood plain elevation. Indicate the discharge elevation and the 100
year flood plain elevation on the drawings.

e) If the vent box is to be located in a proposed area (grading), indicate the finished grade
elevation at the vent box top of slab on the drawings.
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20. Entry Ports.
a. General Requirements.
1) Entry ports on pipelines are required to be 36-inch and larger diameter.
2) Locate entry ports along the pipeline:
a) Maximum spacing of entry ports shall be every two thousand (2000) feet.
b) Entry port should not be located at a low point on the pipeline.

c) Whenever possible, locate an entry port at every high point, with a maximum spacing of two
thousand (2000) feet.

b. Piping and Vault Configuration.

1) For the piping and vault configuration for 36-inch to 48-inch diameter pipelines, refer to Standard
Detail W/10.3. For pipelines larger than 48-inch diameter, provide design and details.

2) The minimum size of the entry port opening shall be 30-inch diameter for 36-inch and larger
diameter pipelines.

3). When extending or relocating an existing 30-inch and larger PCCP water mains, design a entry
port vault within fifteen (15) feet from the end of the existing PCCP water pipeline.

4) Provide a flanged tee for the entry port for 36-inch to 48-inch pipelines. For pipelines larger than
48-inch diameter, the flanged tee is not in accordance with AWWA C110, therefore verify layout
dimensions and pressure rating of the tee with the manufacturer. Provide pipe and vault
configuration similar to Standard Detail W/10.3.

5) Provide a blind flange designed to plug the branch outlet of the tee with the following
requirements:

a) The material for the blind flange is to be steel, and shall meet the requirements of AWWA
C207 and the Specifications. Specify the class of flange (per AWWA C207 standards) on the
drawings.

b) Provide a total of four (4) lifting handles on the blind flange, placed ninety (90°) degrees apart,
see Standard Detail W/10.4.

c) Provide a 4-inch blowoff valve on the top of the blind flange; see Standard Detail W/10.4.
6) Locate entry port in a vault; see Standard Detail W/10.3.

a) Provide platforms in the vault along the pipeline for access into the entry port tee; see Standard
Detail M/22.0.

b) Do not encase the joints on the entry port tee with concrete.
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21. Air Valves with Entry Port.
a. General Requirements.

1) When either air valves or combination air and vacuum valves and entry ports are within a short
distance of each other, design both in the same vault according to the guidelines in this section
and in Part One, Section 19 (Air Valves) and Section 20 (Entry Ports).

b. Piping and Vault Configuration.

1) For the sizing and design of the air valve or combination air and vacuum valve, see requirements
under Part One, Section 19 (Air Valves) and locate the valve in the vault as follows:

a)  For 2-inch and smaller air valves, provide a detail on the drawing and connect to the pipeline
in the vault with a tapped corporation stop, as follows:

(1) Maintain a minimum distance of one and one half (1-1/2) feet from the flanged joint of the
entry port tee to the tapped corporation stop.

(2) Maintain a minimum distance of one and one half (1-1/2) feet from the vault wall to the
tapped corporation stop.

b) For 3-inch and larger combination air and vacuum valves, connect the valve to the pipeline with
a welded-on connection in the vault as shown on Standard Detail W/10.5 and as follows:

(1) Maintain a minimum distance of two (2) feet from the flanged joint of the entry port tee to the
welded-on connection.

(2) Face the small air release valve toward the entry port tee.

(3) Maintain a minimum distance of one and one half (1-1/2) feet from the vault wall to the
welded-on connection.

2) For information on Entry Ports, see requirements under Part One, Section 20 (Entry Ports) and
locate the entry port in the vault as follows:

a) For pipelines 36-inch to 48-inch diameter, see Standard Detail W/10.5.

b) For pipelines larger than 48-inch diameter, see requirements under Part One, Section 20 (Entry
Ports).
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22. Specialty Valves.
a. Types of Specialty Valves.
1) Use of the following specialty valves is covered in this section: Altitude Valve, Pressure
Reducing Valve, Pressure Relief Valve, Swing Check Valve, Backflow Preventer, Butterfly
Valve, Eccentric Plug Valve and Line Stops.

b. General Requirements for Valve and Piping Arrangement in Vaults.

1) Vault Location and Layout.

a) Location of vaults:

(1) Locate vaults out of the public roadway right of way. Provide easement and construction
strips for vault and piping; see Part Three, Section 2 (Easements and Construction Strips).

(2) Vaults shall be out of paved roadways, where possible.

(3) Vaults shall be located away from drainage paths to prevent storm water from flowing into
the vault.

(4) Do not use PVC AWWA C900.

2) Design of Vault Structures.

a) Allow a minimum of six and one half (6-1/2) feet of headroom inside the vault structure. The
depth of the pipeline should be based on this dimension. For other requirements, see Part Three,
Section 16 (Design of Pipeline Structures).

b) For specialty valves, provide the minimum clearance above and below the specialty valve, per
the manufacturer's requirements for maintaining the valve. For minimum inside height
dimensions of the vault and additional design requirements, see Part One, Section 17 (Design
of Structures).

c) All pipe entry points into vaults shall have a watertight seal. Provide rubber annular
hydrostatic sealing device in accordance with the Specifications and Standard Details.

d) Provide a sump pit in the vault.

e) If an equipment access hatch is not provided directly over the specialty valve in the vault,
provide lifting hooks in the under side of top slab directly over the specialty valve, see
Standard Detail W/10.0. The lifting hook and top slab must be designed to handle the
additional loads that will be transmitted to the lifting hook and to the top slab; see Detail
W/10.0.

f) Access to the vault location. When the vault location requires WSSC to detour traffic or close
the roadway to traffic for maintenance of the vault, provide vehicle access to the vault.
(Driveway, curb cutouts, etc.)
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g) For additional structural design requirements for vaults, see Part One, Section 15, (Design of
Structures) and Part Three, Section 16, (Design of Pipeline Structures).

h) See requirements under WSSC Design Guideline 28-ME-DG-03, "Mechanical and Electrical
Design Guidelines for Control Valve Vaults in the Water Distribution System that are to be
Electrically Operated and Remotely Controlled".

i) Standard Details.

(1) When using the Standard Details for Pressure Reducing Valves and Pressure Relief Valves,
verify that the depth of the proposed pipeline is adequate for the use of the Standard Details.

(2) The maximum vertical depth from the finished grade to the top of the bottom slab of Pressure
Reducing Valve Vaults and Pressure Relief Valve Vaults shall be ten (10) feet.

[a] If the mainline water pipeline requires the bottom of the vault to be greater than the ten
(10) feet vertical depth, design the piping from the mainline water pipeline to the vault to
meet the requirements of the ten (10) feet vertical depth. Provide this design on the
drawing, showing all necessary plan and section views, and label all materials, dimensions,
etc.

[b] Soil investigation requirements for the use of Standard Details for Pressure Reducing
Valve and Pressure Relief Valve Vaults.

[1] Provide a soil boring at the proposed location of the Pressure Reducing Valve Vault or
Pressure Relief Valve Vault, see Part Three, Section 19, (Geotechnical and Corrosion
Submittals), for soil boring location requirements. Use the information on the boring
logs to confirm the elevation of the groundwater table, prior to using the Standard Details
for Pressure Reducing Valve Vaults and Pressure Relief Valve Vaults.

[2] Elevation of groundwater table must be at least two (2) feet below the bottom slab
elevation of the Pressure Reducing Valve Vaults or Pressure Relief VValve Vaults. If the
actual groundwater table is higher than the above, the Standard Details must be modified
or provide a specially designed structure, see requirements for Special Design Structures.

J) Special Design Structures.

(1) Special designed structures are required if the Standard Details are not adequate for the
particular design. Provide details on the drawings, showing all necessary plan and section
views, and label all materials, dimensions, etc.

(2) When the soil investigation indicates that the elevation of the groundwater table is higher
than two (2) feet below the bottom slab elevation of the Pressure Reducing Valve Vaults or
Pressure Relief Valve Vaults, including special designs for waterproofing and dampproofing.
See requirements under WSSC Design Guideline 28-ME-DG-03, "Mechanical and Electrical
Design Guidelines for Control Valves Vaults in the Water Distribution System that are to be
Electrically Operated and Remotely Controlled".
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(3) For other design requirements, see information listed under each type of specialty valve.
3) Vault Access.

a) For additional requirements for vault access, see requirements listed under each type of
specialty valve.

b) When hatches are provided, design the hatch drain as follows:
(1) When the top slab is set above grade, design the hatch drain to discharge outside the vault.

(2) When the hatch is set to grade, design the hatch drain to discharge into the vault, see
Standard Details W/4.2, W/4.3 and W/4.4 for additional requirements.

4) Vault Piping.

a) Provide adequate space between the bolted flanges and the wall where pipes enter and exit the
vault, see Part Three, Section 14 (Pipe Joint Clearances within Structures).

b) Provide adequate support for all valves and piping within the vault, see Standard Detail W/2.4
for typical design requirements.

c) Provide a mechanical coupling, see Standard Detail B/3.0 or a mechanical joint solid sleeve
with wedge action retainer gland; see Standard Detail B/2.7.

d) Provide flanged ends with pressure ratings similar to gate valves (Class 125 or 250 valves); see
Part One, Section 19 (Pipeline Valves) for requirements.

e) Verify the pressure rating of the specialty valve. Provide the setting information on the
Drawings in accordance with Standard Detail W/4.4.

f) For additional requirements for vault piping, see requirement listed under each type of specialty
valve.

c. Altitude Valves.

1) In most cases, altitude valves are designed for installation at water storage facilities (elevated
tanks, standpipes or reservoirs). The altitude valve controls the water level in the facility at a
specified level and prevents overflow. Altitude valves can be designed to operate in two ways.

a) The first way is to only control the filling or refilling of the facility when the water level is low.
A check valve or other means to control the withdrawal of water from the facility is required.
This type of altitude valve is called a single acting altitude valve.

b) The second way is to control both the filling/refilling and the withdrawal of water from the
facility. This valve will control both the water level of the facility and the operating pressure
of the piping system. When the water level in the facility is low, the valve will open and allow
the facility to refill and when the piping system is below the system operating pressure, the
valve will open and allow the facility to maintain a level of pressure in the piping to operate the
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piping system. The valve will close when both the facility and the piping system are at the
designed operating level. This type of altitude valve is called a double acting altitude valve.

c) WSSC normally designs systems using the single acting altitude valve. WSSC will provide
guidance on the type of altitude valve to be used.

2) Altitude valve and piping arrangements.
a) Design a vault to house the altitude valve and appurtenances. For additional requirements, see

General Valve and Piping Arrangements in Vaults, in this section. Do not design the altitude
valve for direct buried service.

b) Access Openings. Provide two openings:

(1) Equipment access opening directly over the center of the altitude valve for removal of
the altitude valve.

(2) Personnel access opening located between the altitude valve and the bypass piping or
offset to one side. If only the altitude valve is located within the vault, locate the
personnel access opening in such a way that there are no obstructions to climb up and
down the ladder. Typical to Details W/5.22 and W/5.23.

c) Piping Layout. Provide valves on each side of the altitude valve for maintenance or removal of
the valve. Design a bypass line with a closed plug or gate valve around the altitude valve.
WSSC will provide guidance on the type of valves to be used.

d. Pressure Reducing Valves (PRV)
1) WSSC will provide project specific requirements when the installation of a pressure reducing valve.

2) In most cases, pressure reducing valves are designed for connecting a higher pressure zone to a
lower pressure zone.

3) A pressure reducing valve is used whenever a water pipeline of high working pressure needs to be
reduced to a lower working pressure.

4) In most cases when a pressure reducing valve is required, the installation of a pressure relief valve
will also be required, see requirements for Pressure Relief Valves in this section.

5) Pressure reducing valves can be designed to operate in three ways.

a) The first way is to reduce the head in a transmission main connecting to a distribution system or
reinforce the low pressure zone during periods of high demands. Typically, only one pressure
reducing valve is installed with bypass piping.

d) The second way is to install two pressure reducing valves; a larger one to handle peak flows or
fire flows and a smaller one to handle low flows. Usually the smaller valve is adjusted for a
discharge pressure setting of five (5) psi above the setting of the larger valve so that the smaller
valve will handle the low flow requirements. The larger valve opens only when demands exceed
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the capacity of the smaller valve, causing the pressure to drop to the pressure setting of the larger
valve.

c) The third way is for use with water house connections. When the working pressure in the
distribution main is over eighty (80) psi (static), the installation of a pressure reducing valve on
the water house connection is required. This pressure reducing valve is typically installed after
the meter, inside the house/building. For requirements, see The Plumbing Code.

d) Pressure reducing valves can be designed to operate in other ways not listed above, such as in
cases when the design requires a device to control surges or to reverse the direction of the pipe
flow. If the above types of conditions are encountered, follow the requirements stated in this
section.

6) Pressure reducing valve and piping arrangements.

a) Piping layout.

(1) See requirements under General Valve and Piping Arrangements in Vaults, in this section and
the following requirements:

(a) For pressure reducing valve sizes 12-inch and smaller diameter, see Standard Details
W/4.2, W/4.3 and W/4.4.

(b) For pressure reducing valve sizes larger than 12-inch, provide details on the drawings.
Design the vault to house the pressure reducing valve and appurtenances. For additional
requirements, see General Valve and Piping Arrangements in Vaults, in this section.

(c) Do not design a pressure reducing valve for direct buried service.
(d) Restrain all joints per see Standard Detail W/4.4.

b) Vault design.

(1) For pressure reducing valve sizes 12-inch and smaller diameter, see Standard Details W/4.2 and
W/4.3.

(2) Top slab design for pressure reducing valve vaults.

(a) For 4-inch diameter pressure reducing valves, provide top slab with opening over valve; see
Standard Details W/4.2, W/4.3 and W/5.23.

(b) For 6-inch to 12-inch diameter pressure reducing valves, provide opening over valve for
valve removal, see Standard Details W/4.2, W/4.3 and W/5.22.

(3) Soil investigations for determining groundwater elevations must be provided at the location of
the pressure reducing valve vault, see General Valve and Piping Arrangements in Vaults in the
section.

(4) For pressure reducing valve sizes larger than 12-inch, see General Valve and Piping
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Arrangements in Vaults in this section and requirements under WSSC Design Guideline 28-
ME-DG-03, "Mechanical and Electrical Design Guidelines for Control Valves Vaults in the
Water Distribution System that are to be Electrically Operated and Remotely Controlled".

c) Valves.
(1) Pressure reducing valve.

(a) Provide 3-inch and larger pressure reducing valves with flanged ends and a pressure rating
designed similar to gate valves (Class 125 or 250 valves); see Part One, Section 18
(Pipeline Valves). For smaller than 3-inch pressure reducing valves, provide threaded ends
in accordance with National Pipe Threads (NPT).

(b) Indicate on the Drawing the pressure reducing valve setting information, see Standard
Detail W/4.4.

(2) Other Valves.

(a) Provide gate valves on each side of the pressure reducing valve to be located in the vault, for
maintenance or removal of the pressure reducing valve.

(b) Provide bypass line with a closed gate valve around the pressure reducing valve. Typically
the pressure reducing valve is located off the water pipeline and a gate valve is installed
between the two branch connections of the pressure reducing valve.

(c) Provide corporation stops on each side of the pressure reducing valve, in the vault, see
Standard Details W/4.2 and W/4.3.

d) Access Openings.

(1) Equipment access opening for pressure reducing valves.

(a) For 4-inch to 10-inch pressure reducing valves, provide an aluminum hatch in the top slab of
the vault, see Standard Detail W/5.22 and W/5.23 for opening sizes.

(b) For 12-inch pressure reducing valves, provide an aluminum hatch in the top slab of the vault
see Standard Detail W/5.22 for opening size.

(c) Locate the opening in the top slab of the vault directly over the center of the pressure
reducing valve or as shown on Standard Detail W/5.22 and W/5.23. When two (2) pressure
reducing valves are designed to be installed in the vault, provide an opening over the larger
valve.

(2) Personnel access openings are to be located in the top slab of the vault in such a way that there
are no obstructions to climb up and down the ladder steps.

(a) Provide an aluminum hatch for personnel access, rated for H20 loading, see Standard
Details W/4.2 and W/4.3, and Part Three, Section 16, (Design of Pipeline Structures).
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(b) If two pressure reducing valves are designed, provide opening located between the valves; see
Standard Details W/4.2 and W/4.3.

(3) Location of access openings, see General Valve and Piping Arrangements in Vaults in this
section.

e) Vault Location.
(1) Locate the vault as follows:
(a) Vault shall not be located in roadway.

(b) Vault access openings shall be within ten (10) feet of edge of the roadway or access
driveway.

(c) Vault shall not be located in low areas (ditches, swales, etc.).
(2) Provide for vehicular access from street that will allow parking of maintenance vehicles.
. e. Flow Control Valves (FCV).
1) WSSC will provide project specific requirements when the installation of a flow control valve.
2) For requirements, see Design Guideline WSSC-DG-03 (Mechanical And Electrical Design
Guidelines For Control Valve Vaults In The Water Distribution System That Is To Be

Electrically Operated And Remotely Controlled).

f.  Pressure Relief Valves (Relief Valve).

1) WSSC will provide project specific requirements when the installation of a pressure relief valve and
vault is necessary.

2) In most cases pressure relief valves are designed to protect the water pipeline against excessive
pressure.

3) A pressure relief valve should be used for the following conditions:
a) When the water pipeline has a pressure reducing valve connection from a higher pressure zone.
b) Ata water pumping station on the discharge side of the pumps.

4) Design pressure relief valves as follows:

a) Typically the discharge pressure setting of the pressure relief valve to open is ten (10) psi above
the setting of the smaller pressure reducing valve.

b) Locations of the pressure relief valve should be designed hydraulically, so that the opening of
the valve will occur relatively gradually to prevent pressure shock or water hammer conditions.
Part of this design should include the distance between the pressure relief and pressure
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reducing valves, to eliminate the possibility of pressure shock or water hammer conditions
causing the other valve to activate. This condition may cause the two valves to start opening
and closing due to drastic fluctuations in pipeline pressure. When the valves are designed to be
hydraulically distant, the piping system itself can help dampen the pressure change seen by
both valves.

c) Number of pressure relief valves will depend on difference in high hydraulic grades (HHG)
between the feeding pressure zone and the reduced pressure zones.

(1) When difference in high hydraulic grades is less than one hundred (100) feet or forty (40) psi,
design a single pressure relief valve, see Standard Detail W/4.5.

(2) When difference in high hydraulic grades is over one hundred (100) feet or forty (40) psi and up
to one hundred-fifty (150) feet or sixty-five (65) psi, design single pressure relief valve,
Standard Detail W/4.5 or a dual pressure relief valve, Standard Detail W/4.7.

(3) When difference in high hydraulic grades is over one hundred-fifty (150) feet or sixty-five (65)
psi design a dual pressure relief valve, see Standard Detail W/4.7.

5) Pressure relief valve and piping arrangements.

a) For pressure relief valve sizes 6-inch and smaller, see Standard Details W/4.5, W/4.7 and W/4.8.
Indicate pressure relief valve settings on the drawings along with a profile view of the pressure
relief discharge piping.

b) For pressure relief valve sizes larger than 6-inch, provide details on the drawings. Design the
vault to house the pressure relief valve and appurtenances. For additional requirements, see
General Valve and Piping Arrangements in Vaults in this section. Do not design the pressure
relief valve for direct buried service.

c) Restrain all joint(s) on pressure relief piping and also provide thrust blocking on all fittings from
the pressure relief valve to the flap valve.

d) Provide adequate cover over the pressure relief piping, see Part One, Section 4 (Selection of Pipe
Material).

e) Piping Layout.

(1) See requirements under General Valve and Piping Arrangements in Vaults, in this section and
the following requirements:

(&) For pressure relief valve sizes 6-inch and smaller diameter, see Standard Details W/4.5,
W/4.7 and W/4.8.

(b) For pressure relief valve sizes larger than 8-inch, provide details on the drawings. Design the
vault to house the pressure relief valve and appurtenances. For additional requirements, see
General Valve and Piping Arrangements in Vaults, in this section.
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f) Vault design.

(1) For pressure relief valve sizes 6-inch and smaller diameter, see Standard Details W/4.5 and
W/4.7.

(2) Soil investigation for determining groundwater elevation must be provided at the location of the
pressure relief valve vault, see General Valve and Piping Arrangements in Vaults in this section.

(3) For pressure relief valve sizes larger than 8-inch, see General Valve and Piping Arrangements
in Vaults in this section and requirements under WSSC Design Guideline 28-ME-DG-03,
"Mechanical and Electrical Design Guidelines for Control Valves Vaults in the Water
Distribution System that are to be Electrically Operated and Remotely Controlled".

g) Valve Design.

(1) Pressure relief valve.
(a) Provide 3-inch and larger pressure relief valves with flanged ends and a pressure rating
designed similar to gate valves (Class 125 or 250 valves), see Part One, Section 18

(Pipeline Valves).

(b) Indicate on the Drawing the pressure relief valve setting information; see Standard Detail
W/4.8.

(2) Provide corporation stops on the pressure side of the pressure relief valve in the vault; see
Standard Details W/4.5 and W/4.7.

h) Access Openings.

(1) Equipment access opening in the vault for pressure reducing valves:

(@) For single 6-inch and smaller pressure relief valve no equipment access opening is required,
see Standard Detail W/4.5.

(b) For dual 6-inch and smaller pressure relief valves, provide equipment access opening over
one of the pressure relief valves, see Standard Detail W/4.7.

(c) For larger than 8-inch pressure relief valve(s) design the equipment access opening in the top
slab of the vault so that it is large enough to remove the pressure relief valve. Place the
opening directly over the center of the pressure reducing valve. For dual pressure relief
valves, the equipment access opening shall be large enough for both pressure relief valves.

(2) Personnel access opening shall be located in such a way that there are no obstructions to climb
up and down the ladder steps.

(a) Provide an aluminum hatch for personnel access, rated for H20 loading, see Standard
Details W/4.5 and W/4.7, and Part Three, Section 16, (Design of Pipeline Structures).
(3) Location of access openings, see General Valve and Piping Arrangements in Vaults in this
section.
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i) Vault location.
(1) Locate the vault as follows:
(@) The vault shall not be located in a roadway.

(b) Vault access openings shall be within ten (10) feet of edge of the roadway or access
driveway.

(c) The vault shall not be located in low areas (ditches, swales, etc.).
(2) Provide for vehicular access from street that will allow parking of maintenance vehicles.

j) Discharge from the pressure relief valve.

(1) Design the discharge from the pressure relief valve to release to the atmosphere. Make adequate
provisions to dispose of the discharged water.

(2) Under no circumstances shall the discharge piping be connected directly into a storm drain pipe
or sanitary sewer pipe and/or any other type of storm drain or sanitary sewer structure (inlet,
manhole, etc.).

(3) Provide a flap valve and end wall at the point of discharge, see Standard Detail W/4.6. A flap
valve is a valve that will open automatically when water flow is in the pipeline.

(4) The discharge piping must drain by gravity from the pressure relief valve to the end wall.

(5) Include protection of the channel against erosion caused by the discharge of water from the
pressure relief valve into an open channel, see Standard Details W/4.6 and W/4.7. If discharge
point is located near a ditch, stream, etc., see Part Three, Section 9 (Pipeline Stream Crossings).
Provide design calculations showing that the stream and channel have the capacity to handle the
volume of discharged water without causing downstream flooding, erosion or damage.

g. Swing Check Valves.

1) In most cases, check valves are used when the design requires an automatic valve to prevent
backflow. However they are not adequate to prevent backflow of contaminated water or potable
water from another system into the WSSC water system.

2) Check valves are mainly used in water pumping stations. The location of the check valve should
be on the discharge side of the pumps to control the water pressure in the pipeline when the
pumps are off and thereby preventing water from flowing back through the pumps.

3) Check valves can also be designed for use at the connection point between two different pressure
zone pipelines. In this case, when the higher pressure zone pipeline pressure drops below the
lower pressure zone pipeline, the check valve will open and allow water from the lower pressure
zone to flow into the higher pressure zone. When the higher pressure zone goes back to the
normal higher pressure, the check valve will close.
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4) Determine the appropriate location for the check valve and submit. After location is determined,
WSSC will provide the required sizes and the type of check valve to be used.

5) Check valve and piping arrangements.
a) Design a vault to house the check valve and appurtenances, for additional requirements, see
General Valve and Piping Arrangements in Vaults, in this section.

b) Do not design the check valve for direct buried service.

c) Equip check valves with a lever and weight for controlling the operation of the valve. No
spring operated check valves will be permitted.

d) Access Opening.

(1) Provide an equipment access opening in the top slab of the vault, directly over the center of
the check valve. Provide an opening large enough to allow for removal of the check valve.

(2) Provide a personnel access opening in the top of the slab of the vault, located in such a way
that there are no obstructions to climb up and down the ladder.

h.  Backflow Preventers.

1) Backflow preventers are required when the design has a direct connection between the WSSC
water system (potable) and other water systems or equipment containing water or unknown
substances, including but not limited to the following:

a) Fire sprinkler service connection

b) Fire hydrant meter

¢) Irrigation system

d) Commercial and industrial connections
2) See requirements for installing and testing backflow preventers in The Plumbing Code.
3) During the design, determine if a backflow preventer is required to be installed.

i. Butterfly Valves.

1) WSSC will determine if the design requires the use of butterfly valves in lieu of gate valves and
will provide design requirements. Typically, butterfly valves are not permitted.

2) See requirements under Design Guideline 28-ME-DG-03, "Mechanical and Electrical Design
Guidelines for Control Valves Vaults in the Water Distribution System that are to be Electrically
Operated and Remotely Controlled".
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J-

Eccentric Plug Valves.

1) In most cases, plug valves are used as the bypass valve in altitude valve vaults and in some cases
for pressure reducing valve vaults.

2) Plug valves can be used for direct buried service, see Part One, Section 18 (Pipeline Valves).

3) The plug rotates and has a passageway or port through it. The plug valve requires a one-quarter
turn to move from the fully open to fully closed position. Plug valves may be used for throttling
the flow of water through the pipeline.

4) WSSC will determine if the design requires the installation of plug valves.

5) Determine the appropriate location for the plug valve and submit design for approval.

6) Plug valve and piping arrangements.

a) Design a vault to house the plug valve and appurtenances. For additional requirements, see
General Valve and Piping Arrangements in Vaults, in this section. For information on using

plug valves for direct buried service, see requirements for gates valves, Part One, Section 18
(Pipeline Valves).

b) Eccentric plug valves shall have the plug stored in the upper quadrant of the valve body when
the valve is fully open. The plug would then have to rotate downward to close. Show on the
drawing the location of the plug seat when closed on the drawings.

c) Orient the plug so that the seat is opposite the high pressure side of the piping when in the
closed position.

d) Access Opening.

(1) Provide an equipment access opening in the top slab of the vault directly over the center of
the plug valve. The opening must be large enough to allow for removal of the plug valve.

(2) Provide a personnel access opening in the top slab of the vault in such a way that there are no
obstructions to climb up and down the ladder or manhole steps. If the design requires two (2)
parallel valves and piping, provide the opening between the valves.

e) Piping Layout.

(1) For requirements for vault piping when using eccentric plug valves, see gate valves, Part One,
Section 18 (Pipeline Valves). Also see altitude and pressure reducing valves, in this section.

(2) The ends of the plug valves are to have flanged ends for vault installation and mechanical
joint ends for direct burial installation.
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k. Line Stop.

1)

2)

3)

Line stops provide a way to insert a temporary plug into an existing water pipeline through a
tapping tee, stopping the flow of water to facilitate repairs, maintenance or connections.

When shutdowns are determined to be impossible, line stops can be designed to temporarily shut
down the existing water pipeline; see the Specification for requirements. Special thrust restraint
will be required to restrain the line stop; see Part Three, Section 27 (Thrust Restraint Design for
Buried Piping).

If Designer determines that the design requires the installation of line stop, submit to WSSC for
approval
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23. Blowoff Connections.

a. Design Requirements for Blowoff Connections.

1)

2)

3)

4)

4)

5)

6)

Blowoff connections are required for the following water pipeline sizes:

a). For 16-inch and larger pipelines, see Type “A” and Type “B” Blowoffs.

b). For 6-inch and smaller pipelines, see Type “C” Blowoff.
Locate all blowoffs for pipelines 16-inch and larger, including fire hydrants designed as
blowoffs, as close as possible to an existing/proposed sanitary sewer manhole to allow for the
disposal of the chlorinated water into the sanitary sewer.

Do not use PVYC AWWA C900 for Blow-off piping.

Under no circumstances shall the blow-off line connect directly to a storm drain pipe or sanitary
sewer pipe and/or any type of storm drain or sanitary sewer structure (inlet, manhole, etc.).

For blowoff manhole requirements for minimum and maximum depths, see the guidelines in Part
Two, Section 18 (Manhole Depth Design).

For information on setting the manhole frame and cover, see Part One, Section 16 (Design of
Structures).

Verify that the location of blowoff manholes and valves as shown on the Standard Details is
suitable for the proposed design. If the location is not suitable, provide notes and dimensions on
the drawings for modifying the Standard Details to show the location of the manhole off the
mainline pipe, see Part Three, Section 6, (Modifications to Specifications and Standard Details).

b. Types of Blowoff Connections.

1)

Type "A" blowoffs are designed so that a hose or a pump can be connected to the blowoff and
can be discharged directly into a sanitary sewer manhole. This design provides versatility for the
collection and disposal of the discharged chlorinated water.

a) For 16-inch to 30-inch diameter water pipelines there are two options for draining the pipeline.

(1) If the mainline pipeline is located within a roadway, design the blowoff to be a fire hydrant.
For design requirements for fire hydrant settings and spacing, see Part One, Section 24 (Fire
Hydrants). Verify that the fire hydrant will fully function to the Fire Marshall's standards,
and design the connection as a Type "A" blowoff. When fire hydrants are designed as
blowoffs, they serve a dual purpose and offer economy in design.

(2) In all other areas, design Type "A" blowoffs, as shown in Standard Detail W/3.0. This
connection consists of a 6-inch branch from the mainline pipeline which drains into a
blowoff manhole, allowing the water level in the pipeline to be drained by gravity to the
invert elevation of the 6-inch connection at the mainline pipeline.
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b) For 36-inch and larger diameter water pipelines, design Type "A" blowoffs, as shown in
Standard Detail W/3.02. This connection consists of a 6-inch branch that is rotated down forty-
five (45°) degrees at the mainline pipeline, which then drains into the blowoff manhole,
allowing the water level in the pipeline to be drained completely.

2) Type "B" blowoffs are designed to discharge directly into a stream or channel, when the stream
or channel has the capacity to handle the volume of discharged water without causing any
downstream flooding, erosion, or damage and there are no environmental restrictions prohibiting
the discharge of the chlorinated water. Contact MDE for permit restrictions, before
incorporating a Type "B" blowoff into the design.

a) For 16-inch to 30-inch diameter water pipelines designed using Type "B" blowoffs, see
Standard Detail W/3.04. This connection consists of a 6-inch branch connection from the
main, which discharges directly into a stream or channel. This type of blowoff will not allow
the pipeline to be drained completely by gravity; it only allows the pipeline to drain down to
the elevation of the discharge point at the endwall.

b) For 36-inch and larger diameter water pipelines designed using Type "B" blowoffs, see
Standard Details W/3.03 and W/3.04. This connection consists of a 6-inch branch that is
rotated down forty-five (45°) degrees at the mainline pipeline, and drains either into a manhole
or to an endwall. This type of blowoff will allow the water level in the pipeline to be drained
completely when it is drained into the manhole. This design includes a Type "A™ connection
for greater versatility when dewatering and chlorinating.

c) When a Type "B" blowoff cannot be provided either due to environmental restrictions or
stream or channel limitations, design the blowoff as a Type "A" blowoff.

3). Type “C” blowoffs are designed for 6-inch and smaller pipelines that are not looped or connected
to another pipeline (dead end mains). This connection is designed for flushing smaller diameter
pipelines and consists of a 4-inch connection with a 2-1/2” fire hose connection; see Standard
Details W/3.07 and W/3.08.

a) Design the connection a maximum fifteen (15) feet from the cap or plug on the mainline
pipeline.

b) Do not locate Type “C” Blowoff in sidewalks or driveways (if possible).

c) For non-traffic areas use Type “C” Blowoff Standard Detail W/3.07 and for traffic areas use
Type “C” Blowoff Standard Detail W/3.08.

c. Blowoff Connection to the Mainline Pipeline.
1) For blowoff connections for pipelines 20-inch and smaller, use a tee connection.

2) For blowoff connections for pipelines 24-inch and larger, design the connection as a welded-on
connection. Center the welded-on connection on a twenty (20) foot length of pipe, with both ends
of the pipe section having the same elevation. In some cases, the welded-on connection can be
designed so that the blowoff connection is closer to the end of the twenty (20) foot length of
pipe; see requirements for welded-on connections in Part One, Section 7 (Allowable Fittings).
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d. Drawing Requirements for Blowoffs.

1) On plan drawings, show the blowoff piping, the pipeline stations of the mainline pipeline, and
reference the Standard Detail number.

2) On profile drawings, show the fitting sizes, station and invert elevation of the mainline pipeline
and reference the Standard Detail number.

a) Locate the blowoff connections:

(1) For 16-inch to 30-inch mainline pipelines at or near each well-defined low point along the
pipeline alignment.

(2) For 36-inch and larger mainline pipelines locate at each well-defined low point along the
pipeline alignment.

b) For Type "B" blowoffs also provide on the drawings a 1" = 10' scale profile showing fitting
types and sizes, invert elevations, and a note stating "For additional blowoff details, see
Standard Detail W/3.04".

3) Provide earth cover requirements for blowoff piping if the depth to the invert is greater than the
following. Provide the blowoff piping valves in a manhole or vault and show details on the
drawings for the valves to be designed in the manhole or vault.

a) Water pipelines 16-inch to 30-inch, if the depth to invert of the mainline pipeline is greater than
(twenty-one) 21 feet.

b) Water pipelines 36-inch and larger, if the depth to invert of the mainline pipeline is greater than
fifteen (15) feet.
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24. Fire Hydrants.
a. General Requirements.
1) Information to be shown on the drawings.

a) Type of Fire Hydrant.

[1} Standard Fire hydrant. Label as FH.
{2} High Traffic Fire Hydrants. Label as High Traffic FH.

b) Elbow elevation (E.E.). Provide the elevation of the fire hydrant base elbow. The lead pipe
from the outlet of the fire hydrant tee to the fire hydrant base should be laid level.

c) Length of the fire hydrant barrel. Provide the length of the barrel from the elbow elevation to
the bury line (finished grade or existing ground). Base the length of the barrel on increments
of 6-inches. Submit the tabulation sheet, showing the computations supporting the design of
the fire hydrant barrel lengths.

(1) The minimum length of the barrel shall be four and one half (4-1/2) feet, based on
maintaining four (4) feet of cover over the pipeline.

(2) Adjust the fire hydrant tee to obtain the correct elbow elevation at the fire hydrant.

(3) The maximum length of the barrel shall be eight (8) feet. If additional length is required,
provide a call out on the drawings, indicating the barrel length of eight (8) feet and the length
of extension needed. Fire hydrant barrel extensions are available in increments of 6-inches,
starting at 6-inches long.

c) Provide a call out indicating the nearest existing fire hydrant(s) on the drawings.
b. Type of Fire Hydrants
1) Standard fire hydrants.
2) High traffic fire hydrants.

a) When fire hydrants is located in dual or more lane roadways or when WSSC indicates the need.

b) On single lane roadways within thirty (30) feet of the edge of roadway for dual or more lane
roadways.

c) When roadway does not have curbs.
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c. Fire Hydrant Settings (Horizontal).

1)

2)

3)

Within a roadway with curbs, place fire hydrants two (2) feet behind the face of the curb, see
Standard Detail W/8.0.

Within an open-section roadway without curbs, place fire hydrant twelve (12) feet beyond the
limit of stabilized shoulder or pavement or as shown on the drawing, see Standard Detail W/8.1.

In other areas, submit locations for fire hydrants for WSSC approval.

4) When spacing the fire hydrants along a roadway, see the following requirements:

a)
b)

c)

d)

5)

d. Fi

Locate the fire hydrant to maximize access for fire department equipment and personnel.

At street intersections, locate the fire hydrant at the curvature or truncation of the roadway
property line fillet, whenever possible.

Locate the fire hydrant at the intersection of the property line and the roadway right of way or
property line.

When the mainline pipeline is 16-inch to 30-inch diameter and within a roadway, the fire
hydrant can be designed as a blowoff connection, see Part One, Section 23 (Blowoff
Connections).

Fire hydrants shall not be located within ten (10) feet of a sewer main, sewer house connection
or storm drain.

Fire hydrant facing note. In accordance with the Specifications, the placement of the fire hydrant
stream outlet is normally set facing toward the street line when the mainline water pipeline is
located in the street. If the mainline water pipeline is located out of the roadway, either behind
the curbline or at edge of roadway, provide a note on the drawings. "Set the stream outlet of the
fire hydrant facing the curb or edge of roadway".

re Hydrant Leads.

1) Provide a minimum 6-inch diameter fire hydrant lead pipe between the tee and the fire hydrant
elbow, unless the fire hydrant base connection is different.

2) Determine the mainline pipeline size (to which the hydrant is connected) for fire flow conditions.
The minimum mainline diameter allowable is 8-inches.

3) Design the length of the fire hydrant lead pipe between the fire hydrant tee and the fire hydrant as
short as possible. Restrain all joints on the fire hydrant lead; see Standard Details B/2.1 and
B/2.2.

4) All piping for the fire hydrant lead shall be DIP minimum Class 54.

5) Do not use PVC AWWA C900 for fire hydrant lead.
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6) No bends, offsets, etc., shall be located between the fire hydrant tee and the fire hydrant elbow.
If bends are needed submit to WSSC for approval.

7) In the vertical plane, the fire hydrant lead must be laid level. Profiles for fire hydrant leads will
be required for the following cases:

a) When the fire hydrant lead crosses other buried utilities except when the mainline water pipe

profile shows that the crossing utilities will provide the fire hydrant lead with sufficient
clearances.

b) When the grade/ground line is not the same as the mainline pipe. (Changes in grade due to
ditches, distances from mainline pipeline, etc.).

8) Do not design blocking for fire hydrant tees. Restrain all pipe between the tee and the fire
hydrant, see Part Three, Section 27 (Thrust Restraint Design for Buried Piping).

9) When PVC is used for the mainline piping, connect the tracer wire to the fire hydrant base
elbow; see Standard Details W/8.0 and W/8.1.

e. Fire Hydrant Spacing.

1) Single family residential areas. Provide five hundred (500) feet maximum spacing between fire
hydrants, as measured along an improved roadway, and a maximum fire hydrant coverage of four
hundred (400) feet from the nearest fire hydrant to any dwelling as measured along an improved
roadway (as a fire engine would drive).

2) Townhouses and garden apartments. Provide two hundred fifty (250) to three hundred (300) feet
maximum spacing between fire hydrants, as measured along an improved roadway, and a
maximum fire hydrant coverage of three hundred (300) feet from the nearest fire hydrant to any
dwelling as measured along an improved roadway (as a fire engine would drive).

3) All other areas (commercial, industrial, high-rise, elevator type apartments, etc.). Provide two
hundred fifty (250) to three hundred (300) feet maximum spacing between fire hydrants, as

measured along an improved roadway. Conform to any additional requirements of the Fire
Marshall for fire hydrant spacing.
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25. Water Service (House) Connections (WHC).
a. General Requirements.

1) The requirements for designing WHCs include determining the WHC type (i.e. individual or
double connection, private site utility system (on-site), or right of way connection), the location
of the WHC, the location and type of meter setting (i.e. outside with single or double meter
settings or inside meters) and the size for the WHC(s).

2) Water meters 1-1/2-inch to 12-inch in size are considered large meters. Contact WSSC to
determine the location for all large meters, i.e. inside or outside the dwelling/building. Also, see
the requirements for WSSC water meters in The Plumbing Code.

3) Show the WSSC permit numbers for the WHCs on the drawings for each lot on the plan view at
the location of the WHC; WSSC will provide the permit information upon submission of the
valid application at the permit center.

4) For new WHC’s connections show the permit number or WHC’s connections that are to
abandoned, show the abandonment permit number.

b. Operating Pressures for WHCs.
1) For 2-inches and smaller WHC, maximum operating pressure is one-hundred and thirty (130) psi.

a) Only when approved by WSSC, the maximum operating pressure can be increased to a limit of
one-hundred and thirty-five (135) psi.

2) For 3-inch and larger WHC, maximum operating pressure is one-hundred and thirty (130) psi.

a) When approved by WSSC for a higher maximum operating pressure, the following must be
included:;

(1) All gate valves must be Double Disc Valves; see Part One, Section 18 (Pipeline Valves).

(2) An on-site pressure reducing valve vault must be designed; see Part One, Section 22
(Specialty Valves).

c. Types of WHCs.

1) Individual Connections.

a) For all inside meter settings, use individual connections.
b) For outside meter settings, when approved by WSSC.
(1) For meter sizes 1-1/2-inch and larger, use individual connections.

(3) For meter size 1-inch and smaller try to design the connections as double connections, see
requirements below for double connections for outside meter settings.
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2) Double Connections for Outside Meter Settings.

a) Where individual connections have been specified or approved by the WSSC, provide all
residential dwellings or buildings which require a 1-inch or smaller meter with double outside
meter settings, see Standard Details W/5.15 and W/5.15a. Exceptions include situations where
there are an odd number of WHCs.

(1) Do not use double connections for inside meter settings.
b) Double connections shall be designed such that the water service for each dwelling or building
is hydraulically equivalent to providing each dwelling or building with an individual WHC.

The WHC between the water main and the double meter setting shall be sized accordingly.

c) Double WHCs between the water main and the double meter setting are typically 2-inch in
diameter and smaller, see Standard Details W/5.15 and W/5.15a.

d) Multi-unit arrangements such as "Piggy Back", "Back to Back" or other cluster development
arrangements are not entitled to a WHC per unit.

3) Private site utility system (on-site) system connections.

a) Private site utility system (on-site) connections are required for water service to private
property having a large water demand. (i.e., commercial, industrial, schools, apartments, etc.)

b) Private site utility system (on-site) connections are typically 4-inch in diameter and larger.

4) Right of way connections.

a) Right of way WHCs are permitted for individual connections using inside meter settings only,
unless otherwise approved by WSSC.

b) Right of way connections are typically 2-inch in diameter and smaller.
d. Size of WHCs.
1) Indicate the size of the WHCs in the General Notes.
2) For all new residential services provide 1-1/2-inch WHC.

3) Size all other types of WHCs for the type of development being served; see The Plumbing Code
or Development Service Code. The WHC must conform to the requirements set forth by WSSC.

e. Allowable Pipe Material for WHCs.

1) For WHCs 2-inch in diameter and smaller, designs the pipe material to be copper in accordance
with the Specifications.

2) For WHCs 3-inch in diameter and larger, design the pipe material as DIP in accordance with the
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Specifications. Do not design WHC using PVC AWWA C900.

f.  Horizontal WHC Alignment.

1) WHCs 2-inch and smaller.

a)

b)

c)

d)

Locate WHCs to readily serve the existing/proposed dwelling/building in a cost-effective
manner. Specify the horizontal location of the WHC based on the guidelines in this Section.

Minimum spacing between WHC is two (2) feet and when parallel, if possible.

Show the WHCs from the mainline pipe connecting to front of the property, dwelling, or
building and within the roadway right of way. See WSSC Standard Details W/5.10 and
W/5.11 for installation of water house connections with inside meters and Standard Details
W/5.13 and W/5.14 for installation of outside meters. If the design will not allow the WHC to
be installed in the front of the property, submit a request for a variance with justification for
changing the WHC location requirements.

Design WHCs to be 5-0" clear horizontally from permanent structures and other utility
appurtenances (such as storm drain inlets, street light poles, transformers, etc.) and adjacent
parallel piping with the exception of Sewer House Connections (SHC) as indicated below.

When both WHCs and SHCs are required, locate both house connections according to WSSC
Standard Detail M/18.0 and the clearance requirements under Part Three, Section 3 (Pipeline
Crossings and Clearances) and as follows:

(1) For individual WHCs, design WHC and SHC to be in the same trench, when practical.
(2) For double WHCs, locate the WHC at the property line between the two properties to be

served, and locate the SHC in separate trenches according to the design guidelines in Part
Two, Section 27, and (Sewer House Connections).

e) Provide the following information on the drawings for 2-inch and smaller WHCs.

(1) Show the WHCs for outside meters, from the mainline water pipeline to the limits shown in
Standard Details W/5.6, W/5.7, W/5.8, W/5.9, W/5.15 and W/5.15a. For WHCs with inside
meters, show the WHC to the property line or as stated otherwise in the General Notes. The
WHCs locations shall be as follows:

(a) Individual WHCs. Locate individual WHCs for inside or outside meter settings, where
practical, ten (10) feet downgrade from the center of the property being served and if
possible, no closer than ten (10) feet from the property line.

(b) Double WHCs. Locate WHCs for double outside meter settings at the property line
between the two properties being served by the connection. When designing double
WHCs, take into consideration the location of telephone, cable, and electric appurtenances,
which maybe located at the property line between lots within the Public Utility Easement
(PUE) or Public Improvement Easement (PIE).
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2) WHCs 3-inch and larger.

a) The location of WHCs for private site utility system (on-site) systems is based on the design
of the private site utility system (on-site) system.

b) The design of WHCs 3-inch and larger will be typical to a small diameter mainline water
pipeline; see Part One for the design requirements for water pipelines and include thrust
restraint as required; see Part Three, Section 27, (Thrust Restraint Design for Buried Piping).

c) Coordinate the location for private site utility system (on-site) services with WSSC.

d) Provide the following information on the drawings for WHCs 4-inch and larger:

(1) Connect the WHCs to the water pipeline in accordance with Standard Detail W/5.12.

(2) For thrust restraint, see Part Three, Section 27, (Thrust Restraint Design for Buried Piping)
and Standard Detail W/5.12.

3) Terminating WHCs.

a) WHCs 2-inch and smaller, with Inside Meter Settings.

(1) WHCs for inside meter settings shall terminate at the property line with a curb stop see
Standard Details W/5.10 and W/5.11. See requirements below for locating curb stops:

(a) The curb stop must not be located within a curb or gutter section.
(b) Avoid locating the curb stop within a sidewalk, driveway, or any other paved surface.

(2) On tertiary streets, if the right of way limit ends at the edge of the roadway paving or at the
curb or gutter lines, extend the WHCs to the limit of the Public Utility Easement (PUE) or
Public Improvement Easement (PIE). In this case, provide the WSSC with a right of way
for the WHC.

b) For WHCs 2-inch and smaller, with Outside Meter Settings.

(1) Terminate WHCs for outside meter settings as indicated in Standard Details W/5.6, W/5.7,
W/5.8, W/5.9, W/5.15 and W/5.15a.

(2) On tertiary streets, if the right of way limit ends at the edge of the roadway paving or at the
curb or gutter lines, extend the WHCs to the limit of the Public Utility Easement (PUE) or
Public Improvement Easement (PIE). In this case, provide the WSSC with a right of way
for the WHC and the outside meter setting and show the location of the meter setting on
the drawings.

c) For WHCs 3-inch and larger. Extend the WHC to the property line or as shown in Standard
Detail W/5.12, and terminate with a plug or cap.
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g. Vertical WHC Alignment.

1)

a)

b)

Depth of cover for WHCs.

DIP WHCs. Provide a minimum of four (4) feet of cover over the WHC. See requirements for
designing DIP water pipelines under Part One, Section 11 (Vertical Alignment — Profiles).

Copper Pipe WHC. Provide a minimum of three and one half (3-1/2) feet of cover over the
WHC, unless otherwise noted on the drawings, see the Standard Details and Specifications.

2) Vertical Alignment of the WHCs.

a)

b)

DIP WHC. Design the DIP WHC to be laid level and provide invert elevations on the drawings
at the property line, unless a profile of the alignment is provided, see Standard Detail W/5.12
for connection and layout details. If the vertical alignment cannot be laid level or if the WHCs
crosses other utilities, drainage ditches or changes in grade, provide a profile on the drawings,
see requirements under Part One, Section 11 (Vertical Alignment — Profiles).

Copper Pipe WHC. Design the copper WHC level with the top of the water mainline pipeline,
except at the corporation stop and as follows:

(1) At the property line, provide four (4) feet of cover over the WHC; see Standard Details
W/5.10, W/5.11, W/5.13 and W/5.14.

(2) If the roadway layout has ditches or storm drains, special design information is required on
the drawings. Include a note in the General Notes referencing Standard Detail W/5.11,
W/5.13 or W/5.14 as applicable. Provide WHC lowering information for the crossing of the
proposed utilities and ditches, see “Copper pipe WHC lowering at storm drains and other
utility crossings” in this section.

(3) If site grading is to be performed following installation of the WHCs and the contractor will
be unable to install the WHCs with the minimum cover as noted above, provide invert
elevations of the WHCs.

(4) If the WHC cannot be installed within the depth requirements noted above for reasons of
utility crossings or a deep design for the water pipe, provide invert elevations for the WHC.
Give the invert elevations at the mainline water pipeline, at the curb stop or plug and at every
vertical grade change on the WHC.

(5) Copper pipe WHC lowering at storm drains, proposed or existing ditches and other utility
crossings. When the minimum cover requirements noted above for copper WHCs cannot be
maintained, the following information is required on the drawings:

(a) Show the station of the WHC at the mainline water pipe, the name of the crossing utility or
ditches and the distance or span of the WHC that requires lowering as referenced from the
property line or other survey controls.
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(b) Show the invert elevation of the WHC at the utility crossing; see Sketch "J" and Part
Three, Section 3 (Pipeline Crossings and Clearances).

Lower WHC @ 15" Storm Drain
Water Station |1 0+00

Property Line Invert Elevation | 00.00
’\ 5'to I 5' off Property Line
et o H _l5”5t D o
Water House Connection ] orm Urain
______________ H___________\_;______
/ I

Road Width J<\ 7 | 2" Water Main /

L Water House Connection at
Water Main Station 1 0+00

Property Line J
OKETCH "J'

WHC Lowering at Storm Drains and Other Utility Crossings

h. Location of Outside Meters.

1) For 2-inch and smaller meters.

a) Design WHCs for 2-inch and smaller meters to accommodate outside meter settings, unless
otherwise approved by WSSC.

b) Avoid locating the outside meter setting within sidewalks, driveways, or any other paved
surfaces. The preferred location of the outside meter setting is adjacent to a sidewalk in a level
grass area within the public road right of way and outside of traffic bearing areas, see Standard
Details W/5.10, W/5.11, W/5.13, and W/5.14.

c) The outside meter settings shown in Standard Details W/5.6, W/5.7, W/5.8, W/5.9, W/5.15 and
W/5.15a are for non-traffic bearing areas only. If the design requires a meter setting to be
located in a traffic bearing area, WSSC approval of the location is required, and special design
details are also required on the drawings for a traffic bearing meter setting.

(1) For replacement of existing 2-inch meters with existing on-site piping is 2-inch, see Standard
Detail W/5.9a.

d) Locate outside meters within the roadway right of way according to Standard Details W/5.13,
and W/5.14, and the following:

(1) For closed paving sections (with curb and gutter), the outside meter setting shall be centered
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in the grass area between the back of the sidewalk and the property line as shown in Standard
Detail W/5.13. If there is no grass area between the sidewalk and the property line, then
locate the meter setting in the sidewalk and provide a note on the plans to indicate the
location.

(6) For open paving sections (without curb and gutter), locate the outside meter setting as shown
in Standard Detail W/5.14.

(7) On open or closed section tertiary streets, if the right of way limit ends at the edge of the
roadway paving or at the curb or gutter lines, locate the meter setting outside of traffic
bearing areas at a location approved by the WSSC. Provide WSSC with a right of way for
the WHC and the outside meter setting.

(5) Provide WSSC with a right of way if the meter setting must be located outside of the road
right of way on private property. In such cases, the outside meter settings can be located
within Public Improvement Easements (PIES).

(6) Provide 5-0" minimum horizontal clearance between the meter setting and all permanent
structures such as storm drain inlets, street light poles, other utility appurtenances and
pipelines except when WHC is installed in a combined trench with the SHC.

(7) Provide 10'-0" minimum horizontal clearance between the outside meter setting and trees.

e) Provide the following meter location information on the drawings for 2-inch and smaller
meters:

(1) Show the location of the outside meter setting for each lot on the drawings as an approximate
1/8-inch diameter circle with the letter "M" inside of the circle as shown in Standard Detail
M/1.0 and indicate the elevation for each meter frame and cover as follows:

(a) Existing areas or areas outside of the limits of grading, design the meter frame and cover to
be flush with the existing grade.

(b) Proposed or future grading areas, design the elevation of the meter frame and cover to be
flush with the finished grade.

(2) For outside meter settings, include a General Note on the drawings which specifies the meter
setting location(s); see Standard Details W/5.13 and W/5.14.

(3) If the meter setting is located other than as shown in the Standard Details, provide the
centerline outside meter setting stakeout information on the drawings.

2) For 3-inch and larger meters (FM, Compound and Ultrasonic Meters).

a) Coordinate the location of 3-inch and larger meters with WSSC (inside or outside the
dwelling/building), see the requirements for WSSC water meters in The Plumbing Code.

(1) For Outside Meters, locate the meter in a vault, as shown in Standard Details W/5.0, W/5.0a,
W5.0b, W/5.0c, and W/5.0 d, W/5.0e, W/5.0f, W/5.0 g, W/5.0 h, W/5.0.i, W/5.1, W/5.1a,
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W/14.0, W/14.0a, W/14.0b and W/14.0c. Do not modify the Standard details for meter
vaults. Locate outside meters within an accessible grass area within the public right of way.
The meters shall not be located in low areas, roadways, sidewalks, driveways or any other
paved areas. If a location meeting these criteria is not available within the public right of
way, then the meter shall be located within an accessible grass area on property within a right
of way. The vault shall be located so the meter can be made readily accessible. The location
shall be approved by WSSC.

(a) Provide WSSC with a right of way if the meter setting must be located outside of the
road right of way on private property. In such cases, the outside meter settings can be
located within Public Improvement Easements (PIES).

(b) Provide 5'-0" minimum horizontal clearance between the meter vault and all permanent
structures such as storm drain inlets, street light poles, and other utility appurtenances.

(c) Provide 10'-0" minimum horizontal clearance between the outside meter setting and
trees.

(d) If the outside meter is located in a paved area, provide frame and cover instead of
hatches and provide remote reading device, see Standard Detail W/5.0e.

3) For replacement of outside existing Detector Check Meters.

a) Locate the detector check meter in a vault, as shown in Standard Details W/12.0, and W/12.0a
Do not modify the Standard details for meter vaults.. Locate outside meters within an
accessible grass area within the public right of way. The meters shall not be located in low
areas, roadways, sidewalks, driveways or any other paved areas. If a location meeting these
criteria is not available within the public right of way, then the meter shall be located within an
accessible grass area on property within a right of way. The vault shall be located so the meter
can be made readily accessible. The location shall be approved by WSSC.

(1) Provide WSSC with a right of way if the meter setting must be located outside of the
road right of way on private property. In such cases, the outside meter settings can be
located within Public Improvement Easements (PIES).

(2) Provide 5-0" minimum horizontal clearance between the meter vault and all permanent
structures such as storm drain inlets, street light poles, and other utility appurtenances.

(3) Provide 10'-0" minimum horizontal clearance between the outside meter setting and
trees.

(4) If the outside meter is located in a paved area, provide frame and cover instead of
hatches and provide remote reading device, see Standard Detail W/5.0e.

i. Connection of the WHC to the Mainline Pipeline.
1) For WHCs 3-inch and larger, see Standard Detail W/5.12.

2) For WHCs 2-inch and smaller, design the WHCs to connect to a 16-inch diameter or smaller
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mainline.
a) Variance may be given on the mainline water size requirement for 24-inch and smaller
diameter, exceptions require WSSC approval. For mainline water larger than 24-inch diameter
WHCs are not allowed.

b) Design the connection with a corporation stop at the mainline pipeline and the following
requirements:

(1) Maintain a minimum distance of 1'-6" between WHC taps on the mainline pipeline.

(2) Use of service saddles in accordance with the specifications is required on the mainline
pipeline as follows:

(@) If the mainline pipeline is 4-inch and smaller DIP.

(b) If the mainline pipeline is 6-inch through 12-inch DIP with WHCs larger than 1-inch
diameter.

(c) For all PVC mainline pipelines.

3) Connecting WHC to existing PCCP pipelines, see Standard Detail W/13.1.

j. Insulated Joints on WHCs.

1) Insulating Joints on WHCs 2-inch and smaller in accordance with Standard Detail C/3.5 will be
required for the following conditions:

a) Existing CIP and DIP with no polyethylene encasement.
b) Existing DIP with bonded joints.
c) Existing DIP with special exterior coatings.

2) Insulating Joints on WHCs 3-inch and larger in accordance with Standard Detail C/3.1 will be
required for the following conditions:

a) Existing DIP with bonded joints.

b) Existing DIP with special exterior coatings.
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PART TWO

SEWER DESIGN GUIDELINES

General.

Part Two of the Pipeline Design Manual covers the minimum standard design criteria to be followed
when preparing the design of sewer pipelines and appurtenances within the Washington Suburban
Sanitary District (WSSD). Use this part in conjunction with Part One, Water Design Guidelines and Part
Three, Common Design Guidelines. Although this manual is intended as a guideline, it is the Designer's
responsibility to review and verify the applicability of all material presented herein as it pertains to the
specific project under design.

The portions of the sewer system, which are considered as the property and responsibility of the
WSSC, are the sewer pipelines, appurtenances and those portions of the sewer service connections which
lie in public right of way and in right of ways granted to the WSSC. All other systems are in most cases,
the responsibility of the respective property owner(s).

For projects that are constructed and maintained by WSSC, WSSC will indicate the size and limits of
the sewer pipeline(s) and appurtenances to be designed and constructed. The WSSC Design Criteria for
Sewer Distribution Systems are found in Two, Appendix C.

In the preparation of the contract documents, the Designer will take into full account such matters as
environmental impact, public impact including maintenance of pedestrian and vehicular traffic,
maintenance of existing and proposed utility services, constructability, and system maintenance to
produce the most cost-effective design.
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Part Two, Section 1. Terminology and Abbreviations SEWER DESIGN GUIDELINES

1. Terminology and Abbreviations:

The following terms and abbreviations are used in Part Two of the Design Manual.

a. General.
WSSC Washington Suburban Sanitary Commission.
WSSD Washington Suburban Sanitary District.
ASTM American Society for Testing and Materials.
AWWA American Water Works Association.
ANSI American National Standards Institute.
AlSI American lron and Steel Institute.
AASHTO American Association of State Highway and Transportation Officials.
DIPRA Ductile Iron Pipe Research Association.
MDE Maryland Department of the Environment.
MSHA Maryland State Highway Administration.

b. Type of Pipelines.
Lateral or Branch Sewer

Collector Sewer

Outfall Sewer or Trunk Sewer

Interceptor Sewer

Force Main

Pressure Sewer

c. WSSC Documents.

Gravity Sewer pipeline designed and constructed to convey
wastewater from the house/dwelling to the Collector Sewer.
Gravity Sewer pipeline designed and constructed to convey
wastewater from Lateral or Branch Sewers to the Outfall or
Trunk Sewer.

Gravity Sewer pipeline designed and constructed to convey
wastewater from a series of Collector Sewers to the
Interceptor Sewer.

Gravity Sewer pipeline (large diameter) designed and
constructed to convey wastewater from a series of Qutfall or
Trunk Sewers to a wastewater treatment plant.

Pressure Sewer pipeline designed and constructed to convey
wastewater from a pumping station to the Gravity Sewer.
Pressure Sewer pipeline designed and constructed to convey
wastewater from single grinder pump to the Lateral or Branch
Sewers

SEP System Extension Process.

DRP Developer Relocation Projects

Specifications WSSC General Conditions and Standard Specifications.
Standard Details WSSC Standard Details for Constructions.

Drawings Contract design drawings.

Plumbing Code WSSC Plumbing and Fuel Gas Code.

d. Pipe Material.

DIP Ductile Iron Pipe

CIP Cast Iron Pipe

PCCP Prestressed Concrete Cylinder Pipe
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PVC

Polyvinyl Chloride (Sewer Pipe)

PVC (AWWA C900 or C905) Polyvinyl Chloride (Water Pipe)

ACP
CISP
RCP
HDPE

Asbestos Cement Pipe
Cast Iron Soil Pipe
Reinforced Concrete Pipe
High Density Polyethylene

e. Miscellaneous.

psi

ID
oD
HGL
R/W
PIE
PUE
SHC
WHC

pounds per square inch.

Pipe inside diameter.

Pipe outside diameter.

Hydraulic grade line.

Public Road Right of Way.

Public Improvement Easement.
Public Utility Easement.

Sewer Service (House) Connection.
Water Service (House) Connection.
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Part Two, Section 2. Pipeline Sizes and Materials (Gravity Sewers) SEWER DESIGN GUIDELINES

2. Pipeline Sizes and Materials. (Gravity Sewers)
a. General.

1) Standard pipe materials. Ensure that all designs allow for the use of materials that conform to all
applicable sections of the Specifications and the Standard Details.

2) Special pipe materials. Submit any special design features and/or special materials required due
to the specific nature of the contract for approval to WSSC prior to being incorporated into the
contract documents. If approved, it will be for the specific case in question and not a general
approval for use elsewhere (other contract documents). Special Provisions to the Specifications
and special details on the drawings may be required.

b. Minimum Pipe Size.
1) Minimum 8-inch diameter for mainline sewer pipelines.
2) Minimum of 4-inch diameter for SHCs.

c. Hydraulic Design for Sewer Pipelines.

1) Provide some reserve capacity when designing the pipe sizes. Do not design the sewer pipeline
to flow completely full at the design flow rate, see Appendix C (WSSC Design Criteria for Sewer
Systems).

2) For sewer pipelines over 12-inch, submit hydraulic calculations in support of the sewer design.

3) For existing sewer pipelines larger than 15-inch diameter, review as-builts and request
information on existing flow conditions before designing connections to the sewer pipeline. In
some areas, the existing sewer pipeline was designed to be surcharge.

d. Allowable Pipe Material.
1) See Part Two, Section 3 (Selection of Pipe Material (Gravity Sewers).

e. Allowable Pipe Joints.
1) Polyvinyl Chloride Pipe (PVC) with bell gasket joints per ASTM F477.
2) Reinforced Concrete Pipe (RCP) with bell gasket joints per ASTM C443.

3) Ductile Iron Pipe (DIP), see requirements under Part One, Section 3 (Pipe and Fitting Joints).

4) Polyvinyl Chloride Pipe AWWA C900, see requirements under Part One, Section 3 (Pipe and
Fitting Joints).

5) For additional requirements, see Specifications and the Standard Details.
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f. Special Pipe.

1) Determine the type of pipe that will be required. If the design requires a non-standard (special)
pipe material, submit all necessary calculations and data supporting the design change to WSSC
for approval.

2) Examples of special pipe: Non-Float Pipe, Reinforced Concrete Pipe (RCP) other than ASTM
C76, etc.

3) For more information, see Part Two, Section 3 (Selection of Pipe Material (Gravity Sewers)).
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Part Two, Section 3. Selection of Pipe Material SEWER DESIGN GUIDELINES

3. Selection of Pipe Material (Gravity Sewers).
a. General.
1) This Section discusses pipe material for gravity sewers and SHCs, for force mains, see Part Two,
Section 24 (Force Mains) and for pressure sewer systems, see Part Two, Section 25 (Grinder
Pump, Pressure Sewer Systems).
2) When pipelines are to be designed near or within Maryland Transit Administration (MTA) Rail
Lines, see Part Three, Section 3 (Pipeline Crossings and Clearances) and Part Three, Section 26

(Tunnels Design Criteria).

3) The amount of allowable cover is determined using the highest profile grade/ground line shown
on the profile.

4) Do not change the type or class of pipeline material between manhole sections.
5) Indicate in the General Notes the following:
a) Size and type of the gravity sewer pipeline.

b) For RCP, DIP or PVC AWWA C900, indicate the pipe class designation on the profile defining
the limits of pipe class designation and the limits of each type of pipe material.

¢) For DIP and fittings, specify zinc basecoat applied to pipe surface and asphaltic topcoat, and
must have V-Bio encasement, see Part One, Section 2 (Pipe Materials and Fittings) and special
interior lining in accordance with the Specifications.

d) For PVC AWWA C900 with ductile iron fittings, specify polyethylene encasement, see Part One,
Section 2 (Pipe Materials and Fittings) and special interior lining following the Specifications.

6) When designing RCP, use Wall C dimensions for determining pipe OD.
7) When DIP or PVC AWWA C900 is required, verify the pipe diameter and capacity.

a) DIP or PVC AWWA C900, is not available in the same pipe sizes as RCP and PVC ASTM
D3034 sewer pipe.

b. Selection of Pipe Material.

1) Sewer House Connections (SHC), 4-inch or 6-inch diameter.

a) Polyvinyl Chloride Pipe (PVC) meeting ASTM D3034, SDR 35 or SDR 26.

b) Polyvinyl Chloride Pipe (PVC AWWA C900) and Ductile Iron Pipe (DIP) the SHC must be of
the same as mainline sewer.

2) Mainline Gravity Sewers.
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Part Two, Section 3. Selection of Pipe Material SEWER DESIGN GUIDELINES

a) Polyvinyl Chloride Pipe (PVC), 8-inch through 15-inch diameter, meeting ASTM D3034, SDR
35 and 18-inch through 27-inch diameter meeting ASTM F679, thickness T-1.

b) Polyvinyl Chloride Pipe (PVC AWWA C900). Use PVC AWWA C900 for the following
conditions:

(1) For sewer pipelines on steep slopes for sewers twelve (12) inches and smaller, see Part Two,
Section 16 (Pipe Slope and Manhole Distance) and Standard Detail S/3.03.

(2) For sewer pipelines on steep slopes for sewers lager than twelve (12) inches, see Part Two,
Section 15 (Pipe Slope and Manhole Distance) and Standard Detail S/3.03, and special
designs and details must be provided; see Part Three, Section 6 (Modifications to
Specifications and Standard Details).

(3) For sewer pipelines when the cover is over twenty-two (22) feet, see requirements on
Standard Detail W/6.1.

(4) When horizontal and vertical separation between the water and sewer pipelines as stated in
Part Three, Section 3 (Pipeline Crossing and Clearances) cannot be obtained.

c) Closed Profile Polyvinyl Chloride Pipe (PVC), 21-inch through 48-inch diameter, meeting
ASTM F1803.

d) Open Profile Polyvinyl Chloride Pipe (PVC), 18-inch through 30-inch diameter, meeting
ASTM F794.

e) Reinforced Concrete Pipe (RCP), 21-inch and larger, meeting ASTM C76. Use RCP for the
following conditions:

(1) Stream crossings of sewer pipelines; see Part Two, Section 8 (Vertical Alignment (Profiles).
(2) Horizontal alignment requires the sewer pipeline to have a curved alignment, see Part Two,
Section 6 (Curved Horizontal Alignment).

f) Ductile Iron Pipe (DIP), see Part One, Section 2 (Pipe Material and fittings) and 4 (Selection of
Pipe Material).

(1) All DIP to have exterior zinc basecoat applied to pipe surface and asphaltic topcoat, and
must have V-Bio encasement with special interior lining, see Specifications

(2) For sewer pipelines on steep slopes, see Part Two, Section 15 (Pipe Slope and Manhole
Distance) and Standard Detail S/3.03, and special designs and details must be provided; see
Part Three, Section 6 (Modifications to Specifications and Standard Details).

(3) When horizontal and vertical separation between the water and sewer pipelines as stated in
Part Three, Section 3 (Pipeline Crossing and Clearances) cannot be obtained.

(4) Stream crossings of sewer pipelines; see Part Two, Section 8 (Vertical Alignment (Profiles).
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(5) For sewer pipelines when the cover is over twenty-two (22) feet.
g) Special Materials.

(1) For special projects or conditions, the use of pipe manufactured to industry standards other
than those listed in the Specifications can be specified, examples are:

(a) Flow under highly surcharged conditions or where groundwater levels are excessive,
reinforced concrete low-head pressure pipe might be considered.

(b) Areas where hydrogen sulfide may create corrosion problems, such as downstream from a
pumping station or pressure sewer discharge, might require investigation of polyethylene-
lined or fiberglass-lined DIP, T-Lock RCP, RCP with extra "sacrificial" concrete or other
special protective linings.

c. Selection of Pipe Class and Wall Thickness.

1) Polyvinyl Chloride Pipe (PVC).

a) PVC sewer pipe meeting ASTM D3034, ASTM F679, ASTM F1083 or ASTM F794 as
specified in the Specifications.

b) For backfill requirements see the Specifications and Standard Detail M/8.1c.

c) Maximum cover over the pipe in accordance with Standard Detail M/8.1c is twenty two (22)
feet.

2) Polyvinyl Chloride Pipe (PVC AWWA C900).

a) Selection of pipe class/wall thickness for PVC AWWA C900 sewer pipelines is the same
procedure as indicated for PVC water pipelines; see Part One, Section 4 (Selection of Pipe
Materials).

b) Maximum cover over the pipe will depend on bedding and backfill requirements see Standard
Detail W/6.1 for Dimension Ratio (DR) and allowable cover.

3) Ductile Iron Pipe (DIP). Selection of pipe class/wall thickness for DIP sewer pipelines is the
same procedure as indicated for DIP water pipelines; see Part One, Section 2 (Pipe Material and
fittings) and 4 (Selection of Pipe Materials).

4) Reinforced Concrete Pipe (RCP).

a) RCP meeting ASTM C76.
b) For the class of pipe for various depths of cover, see Standard Detail S/8.0.

c) For special conditions that differ from the conditions/criteria in the Specifications and Standard
Details (for example, trench width exceeding the standard, depth of cover exceeding the
standard, etc.) special analysis/calculations must be performed to arrive at the appropriate
combination of pipe class/bedding. Generally, the design calculations follow the procedures in
the American Concrete Pipe Association's Concrete Pipe Handbook and Concrete Pipe Design
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Manual.
d. Special Applications.

1) When the pipeline crosses under a railroad, verify with the Railroad Authority, the requirements
for crossing its property or right of way.

2) When pipelines are to be designed within MSHA right of way for highways, design the pipeline as
follows:

a) MSHA definition for types of highways (from MSHA Utility Policy, dated March 1998).
Contact the MSHA for current guidelines.

(1) Expressways are divided highways, with full control of access, on which all crossroads are
grade separations and all entrance and exit maneuvers are via interchange ramps.

Expressways are primarily designed for high speed, long distance travel with unrestricted
movement of traffic and no direct access to abutting properties.

(2) Controlled Access Highways are a higher class of highway and usually incorporate access
control. Controlled access designations severely restrict the use of highway right of way for
any purpose other than its primary function. Controlled access limits are denoted on MSHA
drawings and plats by the words "Right of Way of Through Highway".

b) Requirements stated below are only for pipelines within MSHA's right of ways and are only
general guidelines. Verify additional requirements with MSHA.

() Pipelines passing through MSHA's highways.

[1] All pipelines crossings must be in a sleeve, tunnel or have the class of DIP increased to the
next higher class of pipe.

(b) Longitudinal occupancy by pipelines within MSHA's right of way for highways.
[1] Expressways. No longitudinal occupancy by new pipelines is permitted.

[2] Controlled Access Highways. Longitudinal occupancy is permitted by special exemption.
During the design, obtain written exemption from MSHA.

[3] Roadways other than Expressways and Controlled Access Highways. Longitudinal
occupancy is permitted; see MSHA Utility Policy, dated March 1998.

3) When pipelines are to be designed near or within Maryland Transit Administration (MTA) Rail

Lines, see Part Three, Section 3 (Pipeline Crossings and Clearances) and Part Three, Section
26 (Tunnels Design Criteria).

4) When pipelines are to be designed near or within Marlboro Clay

1) See requirements under Part 3, Section 19, Geotechnical Considerations for Crossing Pipeline
Alignments.

2) Design using DIP and restrain all joints at a minimum, see recommendations from
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Geotechnical Report.
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4. Fittings.
a. General.

1) For fittings requirements, see Part One, Sections 2 (Pipe Materials and Fittings) and 7
(Allowable Fittings). All fittings to have special interior lining in accordance with the
Specifications.

b. Bends.
1) Horizontal bends.

a) Not permitted on 24-inch and smaller diameter sewers.

b) On larger than 24-inch diameter sewers, may be used if approved by WSSC. Maximum
horizontal bend deflection is 22-1/2° (degrees) or 1/16™.

2) Vertical bends on sewers are not permitted, except for drop connection at manholes and SHC
drop connections.

c. Tees, Wyes and Saddles on Mainline Sewers for Sewer Service Connections (SHC).
1) SHCs on mainline sewers are only permitted on pipelines smaller than 15-inch diameter by use of
tees, wyes or saddles; see Specifications and Standard Details S/6.0, S/6.1, S/6.2, S/6.3, S/6.3a,
S/6.7 and S/6.8.

2) For fittings required on SHCs, see Specifications and Standard Details S/6.0, S/6.1, S/6.2, S/6.3,
S/6.3a, S/6.7 and S/6.8.

d.  Bends and Wyes on Mainline Sewers for Drop Manhole Connections.

1) For fittings and requirements for 8-inch through 12-inch sewer drop connections, see Standard
Details S/3.1 and S/3.1a, and for 8-inch inside drop connections, see Standard Details S/3.1b and
S/3.1c.

2) Drop connections on sewer pipelines larger than 12-inch, require approval from WSSC and
modifications to Standard Details, see Part Two, Section 16 (Manhole Drop Connections) and
Part Three, Section 6 (Modifications to Specifications and Standard Details).

e.  Stoppers, Caps and Plugs.

1) Sewer pipelines with a diameter of 8-inch or greater shall be ended or terminated with a manhole
or structure.

2) SHC(s) with a diameter of 6-inch or smaller shall be ended or terminated with a clean out or a
manhole as applicable.

3) Sewer pipelines with a diameter of 8-inch or greater, terminated for future connection or
extension, shall end with a manhole or structure and a one (1) foot capped stub.

4) Stoppers shall be used only to temporarily plug a sewer pipeline during construction.
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5) In accordance with the specifications, a stopper can be either a cap or plug.
6) On the drawing provide a callout for a stopper.

e. Other Fittings.
1) See Standard Details and Specifications for fittings not listed above.

f. DIP Fittings.

1) If the design has been approved for use of ductile iron fittings, take into account the difference
between the inside diameter (ID) of the fittings and the ID of DIP. The different inside diameter
could cause problems with the building up of solids at the change in pipe diameter, see Sketch
"K". Verify that the use of these fittings will not affect the design of the sewer pipeline.

Example:

42" DIP, Class 50, per AWWA C151: OD =44.50"
Wall thickness = 0.47"
ID =43.56"+
42" diameter DI fitting, per AWWA C110: OD = 44.50"
Wall thickness = 1.28"
ID =41.94"+

The difference in diameter between the pipe and fitting equals 1.62"+ (43.56 - 41.94). Divide it by
two and the radius difference will be 0.81"+ or 0.07". The invert of the fitting will be 0.81” higher
than the pipe and may provide a location for the build up of solids.
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Fittings on Sewer Pipelines with Different Inside Diameters
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5. General Horizontal Alignment.
a. General.

1) The Designer has the responsibility to point out where various factors of good planning and
design are in conflict with the following guidelines and the requirements of other agencies. The
alignment must be the best overall design. Failure to point out conflicts at an early stage in the
design may result in delays and possibly costly changes.

2) If the design follows the guidelines in this manual, the design will most likely result in a plan that
can be carried through to completion without delay.

b. Considerations.

1) Identify and locate all existing and proposed facilities prior to selecting the alignment of the
Sewer.

2) Consider the guidance in Part Three, Section 19 (Geotechnical Considerations for Pipeline
Alignments), when selecting the horizontal alignment.

c. Location.
1) The horizontal alignment shall take into account the following general alignment guidelines, if
practical. Pipelines larger than 12-inch in diameter may have other limitations and requirements
that alter these general alignment guidelines.

a) Where practical, design the location of water pipeline as follows:

(1) For paving with twenty-four (24) feet and wider design seven (7) feet from the centerline
road.

(2) For paving width less with twenty-four (24) feet, design five (5) feet from the centerline road.

(3) Avoid locating pipeline in High VVolume Roadways if possible. If required, locate pipeline to
have only one-lane closure.

(4) Locate pipeline within the existing or proposed pavement of proposed streets
b) Locate the pipeline on the lower higher elevation side of the street. Typically the water
pipeline is located on the higher elevation side; see Part One, Section 8 (Horizontal Alignment)

for locating water pipelines.

c) The pipeline alignment within existing areas (streets or roads) should avoid construction in
high traffic volume roads and avoid road closings if possible.

d) In existing areas (streets or roads) the alignment of the pipeline should try to avoid the removal
of trees or landscaped areas.

e) The pipeline alignment should be extended past the limits of the proposed road improvements
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f)

9)

h)

)

k)

so that future pipeline extensions maybe constructed without the need to cut the pavement, if
possible.

When the pipeline alignment is located outside the road right of way, minimize disruption to
environmental features and where possible avoid steep slopes, wetland areas, trees and other
sensitive areas. Locate the alignment so that it follows the property lines as much as possible.

Provide acceptable horizontal clearances for the proposed alignments where the existing mains
are to remain in service. See Part Three, Section 3 (Pipeline Crossings and Clearances).

When the existing or proposed pipelines will be installed in a casing pipe, see Part Two,
Section 10 (Tunnels or Casing Pipes).

For stream crossings, design the pipeline to be perpendicular to the stream crossing.

Sewer pipelines are to be located to minimize disruption to environmental features. By
necessity, sewers are located along drainage courses, where streams, wetlands, tree protection,
etc., are likely to restrict the location of the pipeline. Take into account all permit restrictions
and existing environmental features and avoid disturbance when possible.

For additional horizontal alignment information, see Part Two, Section 4 (Fittings), Section 6
(Curved Horizontal Alignments), Section 7 (Relocating Sewer Pipelines), Section 10 (Tunnels
or Casing Pipes) and Section 11 (Design of Structures).

d. Labeling New Pipelines and Structures in Plan.

1) Label all pipe sizes, pipe material/class, and direction of flow, appurtenances and fittings on
plans.

2)

e.

Label manhole/structure in plan, give number, location and type of all structures; see Setting

Frame and Covers under Part Two, Section 11 (Design of Structures). Start the numbering of

the new manholes with the lowest number being the lowest point in the design and increase up

grade from there.

Sewage Flow Tabulation Table.

1) Show Sewage Flow Tabulation Table on the first sheet. Include in this table, the number of units
being served by this contract, type of units (existing, proposed, and/or future), the flow factor
(gpd per unit), and the sewage flow.

f.

Connections to Existing Sewer Pipelines and Manholes.

1) Extending existing sewer pipeline.

a)

If the existing sewer pipeline material is one of WSSC’s currently allowed materials (see Part
Two, Section 3 (Selection of Pipe Materials- Gravity Sewers), specify the same pipe material
and maintain the same horizontal and vertical alignment as the existing sewer pipeline.

b) Provide a note on the drawings stating "Connect and extend to existing <give existing pipe size
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and existing pipe material> sewer and maintain the same horizontal and vertical alignment".

c) |If the existing sewer pipe material is not one of the WSSC’s allowable pipe materials listed
under Part Two, Section 3 (Selection of Pipe Materials - Gravity Sewers) and/or the horizontal
or vertical alignment requires a change in direction, design the connection using a built-over
manhole, see "Connecting to an existing sewer pipeline with a manhole” in this section and
Part Two, Section 19 (Manholes Built Over Existing Sewers).

2) Connecting to an existing sewer pipeline with a manhole.

a) For design requirements see, Part Two, Section 19 (Manholes Built Over Existing Sewers).

b) Provide a note on the drawings stating "Build manhole over existing sewer". Also reference
Standard Details S/2.0 and S/2.1 or S/2.2 for manhole design and S/3.01 for the manhole
connection.

3) Connecting to an existing manhole.

a) For design requirements, see Determining Manhole Diameters under Part Two, Section 14
(Pipe to Manhole Geometry).

b) Provide a note on the drawings stating "Connect to existing manhole". Also reference Standard
Detail S/3.01 for the manhole connection.

4) Asbestos Cement Pipe (ACP). When connecting to existing ACP pipelines, provide a detailed
design and specifications on how this connection will be made. Refer to the Specifications and
ASTM C966 for information on design and connection to ACP.

g. Determining Existing Pipe and Manhole Material.
1) Information that is available and items that is required to be developed.

a) WSSC "as-built" contract drawings are intended to show only the control reference ties to the
horizontal location of the manholes, the type of pipe and manhole material used and the
Contractor's name. Typically, existing as-built drawings may not show field changes made
during construction. The Designer must investigate and determine if any changes have been
made to the original design, and adjust the design accordingly.

b) Field surveys must follow the requirements set by WSSC. Perform all surveys required to
design the alignment. Any survey information that is provided by WSSC from previous
contracts, etc., must be verified and WSSC will not be responsible for this information.

c) Test pits are needed when the design requires the vertical and horizontal alignment to be
accurately located. Request and perform test pits on the existing alignment so that the
horizontal and vertical position can be accurately determined.

d) WSSC Contract Files can be requested from WSSC and the type of information that may be
available in the contract files includes:

(1) WSSC Construction Inspector's field reports/notes.
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(2) WSSC/Contractors written correspondence
(3) Contractor's shop drawings.
h. Labeling Existing Pipelines and Manholes in Plan.

1) Existing pipeline material; PVC, PVC AWWA C900/905, RCP, DIP, ACP, CISP, etc., and
thickness class, type, grade, etc.

2) Existing WSSC contract number.

i. Labeling Existing Structures in Plan.

1) Indicate the existing manhole number, typical to new manhole numbering and labeling, as shown
in Labeling Manholes on the Drawings under Part Two, Section 11 (Design of Structures), except
above the line, note "Ex. MH", and below the line, include the manhole number.

2) Indicate the existing manhole material (precast, cast in place or brick) and contract number when
designing the connection to the existing manhole. See requirements under Labeling Manholes on
the Drawings, under Part Two, Section 12 (Type of Manholes).

j. Connection to Proposed or Future Pipelines.

1) If the new pipeline will depend on the construction of another pipeline for handling the flow of
sewage, include a "Dependency Note" on the drawings. Indicate in the note that the new pipeline
cannot be placed in service until another contract is in service; provide contract numbers of the
depending pipeline.
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6. Curved Horizontal Alignment.
a. General.

1) Horizontal curves for sewer pipelines can only be used when a “must fit” situation occurs and the
alignment is approved by WSSC during the preliminary design phase.

b. Sewers 24-inch and Smaller Diameter.
1) Design with straight alignment (no curves) between manholes.
c. Sewers 27-inch and Larger Diameter.

1) Design with straight alignment between manholes, unless the alignment must be designed with a
horizontal curve, in accordance with the following criteria:

a) The pipe in a horizontal curve must be RCP, PVC Closed Profile, PVC AWWA C905 or DIP.
b) Set the curved alignment and determine the pipe material to be specified.

c) After determining the curved alignment, provide data and computations on the curved pipe.
For RCP, include recommendations for the design of the pipe joint from the manufacturer.

2) Allowable Pipe Material for Horizontal Curved Alignments.

a) Design Using RCP.

(1) For RCP minimum design radius, see Table "10". This is based on twelve (12) foot lengths
of straight pipe with a 3/8-inch joint opening. (For design purposes, the joint opening in
Table "10" is based on eighty (80%) percent of the allowable joint opening in accordance
with the Specifications.)

TABLE 10"

Minimum Curve Radius for 27-inch and Larger RCP Sewer Pipelines

Pipe Size Minimum Radius Pipe Size Minimum Radius
27-inch 1072 feet 48-inch 1856 feet
30-inch 1184 feet 54-inch 2080 feet
33-inch 1296 feet 60-inch 2304 feet
36-inch 1408 feet 66-inch 2528 feet
42-inch 1632 feet 72-inch 2752 feet

(2) RCP can be designed along a curved alignment without joint openings by using beveled or
mitered joints. (i.e., using only the joint deflection of the bevel or miter and not allowing the
opening of the joint). Angling the joints makes the curve.

(&) The maximum angle allowed by WSSC is three (3°) degrees or less per bevel joint. Verify
with the pipe manufacturer before designing the alignment.
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(b) To determine the allowable radius, contact the pipe manufacturer for pipe lengths. Using
the longest pipe length provided by each pipe manufacturer and three (3°) degrees or less
per bevel joint, determine the minimum allowable radius, see Formula "A", in Part One,
Section 13 (Allowable Joint Deflections).

(3) Consider the following prior to designing the curved pipeline alignment for RCP: availability
and cost of manufacturing beveled joint verses straight pipe; hydraulic limitations, if any;
and constructability (trenching, sheeting, pipe laying, etc.).

b) Design twenty seven (27) - inch and larger DIP or PVC AWWA C900. For design guidelines
using joint deflections, see Part One, Section 13 (Allowable Joint Deflections).

c) Design Using PVC Closed Profile. The minimum allowable radius for PVC Closed Profile
pipe is 372 feet. This is based on WSSC maximum allowable joint deflection for PVC Closed
Profile pipe, which is two (2°) degrees, and a pipe length of thirteen (13) feet. Verify with the
pipe manufacturer before designing the alignment.
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7. Relocating Sewer Pipelines.

a. General.

1)

2)

3)

4)

5)

b. D

1)

Take into account such matters as environmental impact, maintenance of pedestrian and vehicular
traffic continuous service, maintenance of existing and proposed utility services, constructability,
and system maintenance to produce the most cost effective design.

Consider the possible reduction in the pipeline capacity created by the sewer relocation.
Alignment changes could result in a loss in capacity, including decreasing the pipe slope, adding
pipe length and adding new manholes with sharply curved channels, which create head losses in
the existing flow. Also, for larger diameter sewer pipelines, consider the future alignment
location for a parallel relief sewer.

When the existing ground condition change due to grading, roadways, railways or etc. the
existing water pipeline will have to be evaluated by WSSC Technical Services Group.

When another agency, utility, etc. is modifying the conditions over WSSC existing sewer
pipeline and appurtenances, WSSC will have to review and approved such changes and may
require the existing water pipeline and appurtenances to be relocated.

When relocating a Force Main, see requirements under, Part One, Section 10 (Relocating Water
Pipelines).

esign Requirements.

When relocating existing sewer pipelines, follow the requirements for sewer pipelines stated in
this manual.

c. Alignment - Horizontal and Vertical.

1) Take into consideration for the impact on all existing and proposed facilities before selecting the
location of the relocated pipeline.

2) When selecting an alignment, take into consideration that the existing pipeline must be
maintained and remain in service until the relocated pipeline is ready for final connection to the
existing sewer.

3) Locate all the existing services and appurtenances (sewer house connections, sewer pipelines and
manholes) that are connected to the existing pipeline.

4) Horizontal clearances.

a) Ensure acceptable horizontal clearances for relocated alignments where the existing mains are
to remain in service until the relocation is complete.
b) For spacing between the existing and relocated sewer pipelines, see Part Three, Section 3
(Pipeline Crossings and Clearances).
c) For spacing between the existing and relocated force main pipelines, see requirement for water
pipelines, Part One, Section 10 (Relocating Water Pipelines).
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d) Horizontal clearances between the existing and relocated force main pipelines may have to be
increased when the relocated pipeline is within the zone of influence of the existing concrete
blocking. To determine if there is adequate passive soil resistance, see Passive Soil Pressure
for Concrete Thrust Blocks in Part Three, Section 27 (Thrust Restraint Design for Buried

Piping).

5) Vertical clearances for relocated alignments must maintain a minimum of one (1) foot between
pipe OD's (including any portion of the existing pipeline that will be abandoned by the
relocation). For additional information, see Part Three, Section 3 (Pipeline Crossing and
Clearances)

6) Connecting to existing sewers.

a) When the design requires the relocated sewer to be connected to an existing sewer, design the
connection using a manhole.

b) Maintain service until the existing pipeline is abandoned; see Part Two, Section 19 (Manholes
Built Over Existing Sewers).

c) For other requirements, see Connections to Existing Sewer Pipelines and Manholes, under Part
Two, Section 5 (General Horizontal Alignment).

7) Connecting to existing manholes, see Connections to Existing Sewer Pipelines and Manholes,
under Part Two, Section 5 (General Horizontal Alignment).

8) Relocating along the same sewer alignment. When the existing pipeline must be relocated in the
same location and alignment, take into account the limitations for shutdown and the
constructability of the sewer. This design will require the removal of the existing pipeline, a
long shutdown time and require the contractor to pump around the relocated pipeline until it is
placed in service.

9) SHCs on existing sewers. Maintain services on the existing pipeline until the relocated pipeline
is ready for service. Transfer all existing SHCs to the new relocated pipeline, and then abandon
the existing pipeline.

10) Contact WSSC for limitations on the shutdown of the existing sewer.

11) Locate all the existing services and appurtenances (sewer house connections, manholes, etc.,) that
are connected to the existing pipeline.

12) For information on the design and location of structures and appurtenances, see Part Two,
Section 12 (Design of Structures).

d. Thrust Restraint for Force Mains.

1) The design of the relocated alignment must not disturb existing blocking/thrust restraints on
existing pipelines that are in service.

2) Provide thrust restraints for the relocated pipeline. If the shutdown time is limited, the design
will require a thrust block for quick connections for restraining the relocated pipeline, so that
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WSSC’s customers are not out of service for an extended period, see Part Three, Section 27
(Thrust Restraint Design for Buried Piping).

2017 S-7.3



Part Two, Section 7. Relocating Sewer Pipelines SEWER DESIGN GUIDELINES

e. Abandonment.

1) Show any abandonment of existing pipelines, structures and/or appurtenances on the drawings.
Indicate the limits of abandonment and provide a description of what will be abandoned. The
description shall also include how the abandonment will be performed, see requirements in the

Specifications, Standard Details S/3.5 and S/3.6, and Part Three, Section 5 (Pipeline
Abandonment).
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8. Vertical Alignment (Profiles).
a. Cover Over Pipeline.

1) Provide a minimum of three (3) feet of cover over sewer pipelines and SHCs, measured from the

lowest profile grade or ground line, except at manholes, see Part Two, Section 19 (Manhole
Depth Design).

2) Sewers over twenty (20) feet of cover. WSSC considers any sewer pipeline over twenty (20) feet
of cover as a deep sewer.

a) Considerations for sewer pipelines over twenty (20) feet of cover.

(1) Pipe material.

(a) For sewer pipelines 12-inch and smaller, specify DIP or PVC AWWA C900 DR 14 pipe,
see Standard Details W/6.0 and W/6.1.

(b) For sewer pipelines larger than 12-inches, specify DIP, PVC AWWA C900 or RCP, see
Part One, Section 3 (Selection of Pipe Material (Gravity Sewers)) and see Standard Details
W/6.0 and W/6.1.

(2) Manholes.

(a) See Part Two, Section 18 (Manhole Depth Design) for diameter and fall prevention
requirements.

(b) Design the alignment so that the manhole depth is less than twenty (20) feet or see the
requirements under Part Two, Section 18 (Manhole Depth Design).

(3) Sewer House Connection (SHC), design the SHC out of the deep sewer area using one of the
following:

(a) Re-locate the SHC to another area.
(b) Design parallel sewer to connect the SHC.

(c) Consider a Drop House Connection (DHC) for the SHC. See Part Two, Section 28 (Sewer
House Connections (SHC)).

b) Additional considerations for sewer pipelines with twenty (20) to twenty-five (25) feet of
Cover.

(1) Specify an additional easement due to the excavation requirements for deep pipe; see Part
Three, Section 2 (Easements and Construction Strips).

(2) Locate SHCs out of deep areas where possible.

(3) Choose a sewer alignment so that it is less than twenty (20) feet of cover or provide a special
design.
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(@) Special designs include the following:
[1] Design parallel sewer for future use.

[2] Provide a casing around the sewer pipeline.
[3] For proposed developments, redesign the proposed grading to eliminate the deep sewers.
[4] Design the sewer to extend into another drainage area.
[5] Consider first floor service for specific cases.
[6] Design for pressure sewer systems.

(4) Re-evaluate the site grading to eliminate deep sewers.

(5) Evaluate proximity to existing utilities/structures

c) Additional considerations for sewer pipelines with over twenty-five (25) feet of cover.
(1) Redesign the sewer alignment out of the deep area or provide a special design.
(@) Special designs include the followings:

[1] Design parallel sewer for future use.
[2] Provide a casing around the sewer pipeline.
[3] For proposed developments, design the proposed grading to eliminate the deep sewers.
[4] Design the sewer to extend into another drainage area.
[5] Consider first floor service only.
[6] Design for pressure sewer systems.

(2) Specify an additional easement due to the excavation requirements for deep pipe; see Part
Three, Section 2 (Easements and Construction Strips).

(3) Re-evaluate the site grading to eliminate deep sewers.
(4) Evaluate proximity to existing utilities/structures.

3) Pipelines crossing under a stream (water crossings), channels and ditches.

a) General

(1) Crossing a stream with a sewer pipeline, design the pipe material as DIP for smaller than 21-
inch sewer pipelines and DIP or RCP for 21-inch and larger sewer pipelines.
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(2) For RCP, label in profile and include in the General Notes the pipe class required and
minimum lay length of twelve (12) feet. For design of pipe class for RCP, see Part
Two, Section 3 (Selection of Pipe Material - Gravity Sewers).

(3) Show invert/bottom elevation of the crossing stream, ditch, etc on the profile.

(4) When designing the horizontal and vertical alignment at stream crossings, the designer
should try to minimize the number of pipeline stream crossings, take into account stream
meandering and maintain a minimum horizontal distance from the stream. Base the
distance from the stream upon requirements set by the agencies having jurisdiction over the
area around the stream or at the stream crossing.

(5) Contact agencies having jurisdiction over stream crossing areas to review all requirements
and to discuss the impact of the design on their requirements. Obtain written response and
approval of horizontal and vertical alignment from agencies having jurisdiction prior to
issuance of the design.

b) For dry ditches and concrete channels:
(1) Provide a minimum four (3) feet cover over the top of the pipe.

(2) If the design requires less than three (3) feet of cover, submit the design along with
calculations for special pipe and trench protection, see Part Two, Section 3 (Selection of
Pipe Material) for approval.

(3) If the crossing is located under a concrete channel measuring ten (10) foot or more from
top of channel to top of channel, then install the water pipeline in a casing pipe, see Part
One, Section 17 (Tunnels and Casing Pipes)

c) Stream (water crossings):

(1) Provide a minimum cover at the stream invert of three (3) feet or 1.5 times the OD of the
crossing pipeline (whichever is greater). If unable to provide this cover requirement,
provide a design according to Part Two, Section 2 (Pipeline Sizes and Materials (Gravity
Sewer) for special pipe and Part Three, Section 4 (Buoyancy of Pipelines) and Section 9
(Pipeline Stream Crossings).

(2) If the stream (water crossings) is greater than fifteen (15) feet deep (top of high bank to
top of pipe) provide the following:

(a) For DIP, restrain all joints a minimum of one hundred (100) feet from edge of bank;
(b) Align the crossing perpendicular to the stream to the extent practical.

4) Design of gravity sewer pipelines upstream of a wastewater pumping station. If a surcharge
could occur in the gravity sewer pipeline upstream of the pumping station due to high wastewater
level in the pumping station at the design flow, provide a plot of the HGL on the profile. Identify
the location and elevation of wastewater overflow points, as well as frame and cover elevations
and basement elevations, as a result of an inoperative wastewater pumping station.
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5) Plot the HGL on profile for the following:
a) Gravity sewer pipelines, which may operate under surcharged conditions.
b) All gravity sewer pipelines 15-inch and larger diameter.

6) Check pipe flotation for PVVC sewer pipelines within high ground water; see Part Three, Section 4
(Buoyancy of Pipelines).

7) When determining depths of sewer pipelines for improved lots, see Part Two, Section 27 (Sewer
House Connections).

8) For pipeline clearances with other pipelines and utilities, see Part Three, Section 3 (Pipeline
Crossings and Clearances).

9) For the design requirements for structures in profile, see Part Two, Section 11 (Design of
Structures).

b. Labeling Pipeline in Profile.

1) Label all existing and proposed pipe sizes, manhole/structure numbers, location and type of all
structures and appurtenances, and fittings on profile and provide pipeline stations and invert
elevation as required in this section. Show the following on the profile: pipe slope, type of pipe
and pipe strength, class, etc., if not noted in General Notes. For additional information, see Part
Two, Section 5 (General Horizontal Alignment) and Section 11 (Design of Structures).

2) Provide class of DIP, PVC AWWA C900 and RCP due to changes required under Part Two,
Section 2 (Pipeline Sizes and Materials (Gravity Sewer)) and Section 3 (Selection of Pipe
Material). Show on profile the limits and class of pipe.

c. Profile Grade Lines.
1) Pipelines within or adjacent to a roadway.

a) Existing roadway show the following:

(1) Centerline of Existing paving from field surveys.

(2) Existing Ground over Centerline Pipeline, from field surveys. If the ground elevation differs
by one (1) foot or more, show both the centerline of existing paving and the existing ground
over centerline of pipeline.

(3) Existing Established Centerline Roadway Grade from approved street grade drawing.
(4) If the roadway does not have an established roadway grade, provide the following:

(a) Contact the agencies having jurisdiction over the existing roadway and submit for approval

2017 S-8.4



Part Two, Section 8. Vertical Alignment (Profiles) SEWER DESIGN GUIDELINES

all necessary designs and drawings. Show the established roadway grade on profile,
labeling it, Established Centerline Roadway Grade.

(b) At the option of WSSC, show only the design of the roadway improvements on profile,
labeling it, Possible Future Centerline Roadway or Possible Future Grade.

b) New or proposed roadways show the following:

(1) Centerline of Finished Roadway Grade.

(2) Einished Grade over Centerline Pipeline, if the grade elevation differs by one (1) foot or more

show both the centerline of finished roadway grade and the finished grade over centerline of
pipeline.

(3) Einished Grade is the proposed elevation over the pipeline during or after pipeline
construction.

2) Outfall - across property, show the following.

a) Existing Ground over Centerline Pipeline.

b) Finished Grade over Centerline Pipeline.

3) Pipeline parallel to existing or proposed streams, ditches, etc. and within 10 feet of the bank or
slope, the Designer should show the bottom of the ditch, stream, etc. on the profile. The depth of
the pipeline in profile should be such as to provide for future connections and/or extensions

crossing the stream, ditches, etc. Provide preliminary design of future connections crossing the
streams, ditches, etc.

4) Indicate grade/ground lines on the profile as follows:
a) Centerline of existing roadway - solid line.

b) Established or possible future centerline of roadway - dashed line.
c) Existing ground or grade over centerline of pipeline - solid "freehand" line.
d) Proposed grade over centerline of pipeline - dashed "freehand" line.
d. Length of Profile.
1) Show grade or ground lines, entire length of the pipeline.

2) When connecting to existing mains or ending the pipeline, show an additional two hundred (200)
feet of the following:

a) Existing and proposed grade or ground lines and the existing pipeline from the new pipeline or
past the limits of the new pipeline when ending with a stopper.

3) Sufficient future extension of the pipeline design must be shown to assure proper depth of the
alignment. The amount of additional length will be determined on a case by case basis.
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e. Pipeline Stationing.

1) Measure the pipeline stations along centerline of the pipeline in the horizontal plane.

2) Pipeline within or adjacent to a roadway.

a) For horizontal stations on the baseline of the profile, show the centerline of the roadway with
the location of the pipeline manholes, structures, etc., projected onto the centerline of the
roadway. The horizontal distances between structures cannot be scaled accurately on the
profiles where they are not entirely parallel to the centerline.

b) Distances noted on the drawings between manholes, structures, etc., on the pipeline profile are
to be the actual distances measured horizontally along the pipeline, see Part Two, Section 15
(Pipe Slope and Manhole Distance).

3) Outfall - across property. Horizontal distances and stations on the profile represent the centerline
distances and stationing along the pipeline.
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9. Vertical Alignment - Pipe Slope.

a. General.

1) Design grades to minimize excavation, while satisfying the minimum and maximum velocity,

clearance, and depth requirements.

2) Consider the following maintenance concerns when determining pipe grades.

a) Very steep grades, low flat grades, deep drop connections at manholes, etc., may save initial
costs, but the savings will likely be offset by the increased long term costs of maintaining the

system.

b) For release of Hydrogen Sulfide (H,S) caused by changes in grade or by drop connections at
manholes, see requirements in Part Two, Section 16 (Manhole Drop Connections) and Section

29 (Hydrogen Sulfide (H,S) Control).

c) Problems occur when silt and grease build up where the flow exits from a steep pipe grade and
enters a pipe on a flat pipe grade. Balance the pipe slopes to provide a more constant grade.

3) Provide continually increasing sewer pipe sizes running downstream. When the slope of the
sewer changes and a decreasing pipe size can handle the flow, at the sole discretion of WSSC,

the sewer pipe size can be reduced by one pipe size.

4) See Part Two, Section 15 (Pipe Slope and Manhole Distance) for pipe slopes ten (10%) percent

or greater.

b. Minimum Pipe Slopes.

1) Minimum pipe slopes, see Table "11".

Minimum Pipe Slopes

TABLE "11"

Pipe Sizes Minimum Slope

4-inch and 6-inch SHCs 2.00%
8-inch Terminal Sewer Mains 1.00%
8-inch Sewer Mains 0.60%
10-inch Sewer Mains 0.46%
12-inch Sewer Mains 0.34%
15-inch Sewer Mains 0.24%
18-inch Sewer Mains 0.19%
21-inch Sewer Mains 0.14%
24-inch Sewer Mains 0.12%
30-inch Sewer Mains 0.10%
36-inch Sewer Mains 0.07%

2) Table "11" is based upon Manning’s Formula, n = 0.013 and a velocity of two and one-half (2.5)
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3)

4)

5)
6)

7)

8)

fps for self cleaning velocities at half capacity flows.

For pipe sizes larger than 36-inch diameter, use the above requirements and submit hydraulic
calculations in support of the sewer design.

Do not increase the diameter of the sewer pipeline to suit the minimum slope as shown on Table
Illlll.

No exceptions to changing the minimum slopes.

Pipe sizes larger than 12-inch, submit the pipe slope design data calculations.

For additional requirements see Part Two, Section 2 (Pipe Size and Materials (Gravity Sewer))
and Appendix C (WSSC Design Criteria for Sewer Systems) for Hydraulic Design for Sewer

Pipelines.

Slopes greater than those shown in Table 11 are desirable.

c. Maximum Pipe Slopes.

1)

2)

1)

2)

3)

Submit a statement to WSSC, stating that all the pipeline velocities are under fifteen (15) fps.

When the pipeline velocity is fifteen (15) fps or greater, see design requirements for high
velocities in pipelines under Part Two, Section 15 (Pipe Slope and Manhole Distance).

Steep Pipe Slopes to Flatter Pipe Slopes.

When steep pipe segments are followed by sections with flatter slopes, problems may occur.
(Debris accumulating, surcharging and/or potential for hydrogen sulfide generation).

For sewers 12-inch and smaller and when incoming pipe slopes are over five (5.00%) percent and
the outgoing slope is less than one half (1/2) the incoming slope, change the pipe slopes so that
the incoming upstream pipe has a slope less than twice the slope of the immediate downstream

pipe.

Example: If the incoming slope is set at 6% make the next downstream sewer segment less than
3%.

For sewers greater than 12-inches, submit hydraulic calculations for steep pipe slopes to flatter
pipe slopes.
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10. Tunnels or Casing Pipes.
a. Requirements.
1) When crossing MSHA roadways, railroads, Maryland Transit Administration (MTA) Rail Lines,
and county roadways in which the jurisdictional agency requires the pipeline to be in a tunnel or

casing pipe, the following is required:

a) Tunnels or casing pipes are to be filled with 2000 psi concrete, grout or flowable fill, see
Standard Detail M/17.0.

b) When the tunnels or casing pipes are constructed by open cut method, see Standard Detail
M/17.6 for size of tunnel of casing pipes. Note on the drawings to fill with 2000 psi concrete,
grout or flowable fill

c) Design the sewer pipeline (class of carrier pipe) for the pipe depth, disregarding the tunnel or
casing pipe, see Part Two, Section 3 (Selection of Pipe Material - Gravity Sewers).

d) Do not design PVC pipe in tunnels or casing pipes.

e) No pipe joint deflections or fittings are to be installed in tunnels or casing pipes.

f)  Provide minimum of five (5) feet between end of tunnel and OD of a manhole.

g) For the diameter of the tunnel or casing pipe and additional details, see Standard Detail M/17.0.

h) For requirements on depth of tunnel or casing pipe and detailed design requirements, see Part
Three, Section 25 (Tunnels) and Section 26 (Tunnel Design Criteria).

2) For Force Main requirements, see Part One, Section 17 (Tunnels or Casing Pipes).
b. Size of the Pipeline in the Tunnel or Casing Pipe.

1) Consider increasing the size of the sewer carrier pipe to one by more pipe sizes, to allow for a
future increase in flows since the pipe will be grouted into the tunnel. Consult with WSSC
regarding increasing the pipe size.

c. Installing Casing Pipes for Existing Sewer or Force Main Pipelines.

1) When required, install steel casing pipe.

a) Casing pipe sizes for sewer mains, see requirement able in this section and for force mains see
requirements under Part One, Section 17 (Tunnels or Casings).

b) Determine if alignment has joint deflection or fittings.

(1) If joint deflection or fittings exists, relocate existing pipeline to remove joint deflection or
fittings.

c) Design the steel casing pipe to be divided in sections along the casing centerline.
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d) Only a maximum of six (6) feet of existing sewer or force main pipeline may be excavated and
exposed along the pipeline only at a time. This will provide support along the undisturbed
pipeline.

e) Design casing pipe as two (2) half sections of steel casing pipe, with welded sections.
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11. Design of Structures.
a. Manholes.

1) Provide manholes in accordance with Standard Details S/1.0, S/1.1 and S/1.2.

2) Review Standard Details for pipe depth requirements, pipe slope limitations, and type of pipe
material (RCP, PVC or DIP). For additional requirements, see the Part Two, Section 12 (Types
of Manholes), Section 13 (Manhole Spacing), Section 14 (Pipe to Manhole Geometry), Section
15 (Pipe Slope and Manhole Distance), Section 16 (Manhole Drop Connections), Section 17
(Manhole Channel Design), Section 18 (Manhole Depth Design), and Section 19 (Manholes
Built Over Existing Sewers).

b. Special Design Structures.

1) Specially designed structures are required if the Standard Details are not adequate for the
particular design. Provide details on the drawings, showing all necessary plan and section views,
and label all materials, dimensions, etc.

2) Provide a minimum of six and one half (6-1/2) feet of head room inside the structure when
maintenance of equipment or operation of flow control devices is required and a minimum of
five (5) feet in all other locations. Base the design for the sewer pipeline on this minimum depth.
For other requirements, see Part Three, Section 16 (Design of Pipeline Structures).

c. Design of Structures on Profiles.
1) Verify that the invert of the pipeline is set at the proper depth with the details of the structure.
2) Provide existing and proposed ground elevations.

d. Horizontal Location of Manholes.

1) Locate manholes at all sewer junctions and changes in alignment except in curved sections and
according to the spacing requirements in Part Two, Section 13 (Manhole Spacing).

2) Locate manhole frames and covers out of sidewalks or parking areas unless approved by WSSC.
3) Manholes located within a storm management facility. Locate manholes out of the two (2) year
design storm pool elevation. For additional information, see Part Two, Section 22 (Impact of

Storm Water Facilities on Existing Sewers).

4) When the manhole frame and cover is designed near a sidewalk, curb, etc., indicate on the
drawings by note, to rotate the top section (cone) to clear the sidewalk, curb, etc.

e. Vertical Location of Manholes.

1) Locate manholes at all pipeline junctions, at all changes in grade and according to the spacing
requirements in Part Two, Section 13 (Manhole Spacing).
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f. Diameter of Frames and Covers.

1) Unless otherwise indicated, the required manhole openings are as shown in Table "12" and in
accordance with Standard Details.

TABLE '"12"
Diameter Requirements for Manhole Frames and Covers

Manhole Inside Diameter Diameter of Manhole Frames and Covers
48-inch 24-inch
60-inch 30-inch
72-inch 36-inch
84-inch 36-inch
96-inch 36-inch
Larger Than 96-inch 36-inch
48-inch Shallow Type 30-inch

g. Setting of Frames and Covers.

1) Design the frames and covers as follows and provide WSSC with computations (tabulation sheet)

a)

b)

e)

supporting the frame and cover elevations.

Within a proposed or future roadway with established road grades, provide the elevation of the
top of the manhole frame and cover, see Sketch "L". When established roadway grade profile
is used to calculate the elevation of the frame and cover, give the elevation to the hundredth of
a foot. When established roadway grade or grading plan showing contour lines is used to
calculate the elevation of the frame and cover, give the elevation to the tenth of a foot. If the
manhole falls within a roadway indicate the roadway grade slope in percent (%) in the
direction of the profile see Sketch "L".

Outside limits of grading design manhole or vault frame and cover to the existing ground
elevation, see Sketch "M".

Existing areas or developments design manhole or vault frame and cover to existing ground, see
Sketch "M".

Undeveloped areas, the manhole frame and cover are normally designed to one (1) foot above
the existing ground elevation, see Sketch "M".

Avreas of future grading over the pipeline.

(1) When the future grading will increase the soil cover over the pipeline by two (2) feet or more,

set the frame and cover elevation to the initial grading, with the manhole and pipeline
designed to handle the additional fill and provide the future elevation of the frame and cover
on the drawings.

(2) When the future grading increases the cover over the pipeline by less than two (2) feet, set

the frame and cover elevation to the future grade or as directed by WSSC.
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(3) When the future grading will decrease the cover over the pipeline, set the frame and cover
elevation to the initial grading and provide the future elevation of the frame and cover on the
drawings.

h. Labeling Manholes on the Drawings.

1) On plan and profile, label manholes as follows:

Manhole Number Manhole Number
|
| O.00 Rim Elevation Ex. Grd. or
|.0% Ex. Grd. +1.0'

Roadway Grade Slope
In the direction of

the profile
SKETCH "L SKETCH "M"
Labeling Manholes or Vaults on Labeling Manholes or Vaults
Proposed or Finished Grades on Existing Grades

i. Infiltration - Sewerage Structures.

1) Infiltration Design. Base the design details on the Standard Details and Specifications whenever
possible to prevent groundwater infiltration.

2) Design cast in place concrete structures on the following and Part Three, Section 16 (Design of
Pipeline Structures).

a) Design structure, joints and penetrations to prevent infiltration.
b) Provide joints with waterstops.

c) Seal joint between wall and top slab with flexible gasket material in accordance with
Specifications or with other materials if approved by WSSC.

d) Provide watertight manhole frame and covers for manway (access) openings.

e) Design the connections between pipe and wall to be either rigid or flexible. In either case,
specify a bentonite collar in accordance with Standard Detail S/3.01.

(1) Provide flexible connectors in accordance with the Specifications; consult with
manufacturers to verify availability of flexible connectors in the various sizes required.

(2) Rigid connections require a pipe joint within two (2) feet outside of the structure wall.
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12. Types of Manholes.

a. General.

1) Design all manholes as precast concrete, with the option given to the contractor to construct cast
in place concrete manholes.

2) For design of manhole depths and diameter see Part Two, Section 18 (Manhole Depth Design).
b. Types of Manholes.

1) Precast concrete manholes.

a) Minimum manhole diameter is 48-inch and maximum manhole diameter is 96-inch, see
Standard Details S/1.0, S/1.1 and S/1.2.

b) If a manhole larger than 96-inch diameter is required, verify if they are available from all
WSSC approved manufacturers of precast concrete manholes and submit design details,
calculations and specifications for approval. Show all details on the drawings.

2) Brick manholes.
a) Brick manholes are not permitted for new construction.

b) When the design requires modifications to an existing brick manhole, see Part Two, Section 18
(Manhole Depth Design), to determine if the existing brick can be modified in place. If not,
design the manhole to be replaced with a precast concrete manhole.

¢) Minimum manhole diameter is 48-inch and maximum diameter is 84-inch, see Standard Detail
S/3.0.

d) When connecting to an existing brick manhole, include the following in the design. Design
only DIP or RCP pipelines between existing brick manholes and new manholes. Do not use
PVC pipe to connect to existing brick manholes. Provide a note on the drawings stating the
following: "EXisting brick manhole. Grout pipe in the existing brick manhole with non-shrink
grout and provide bentonite at the connection, see Standard Detail S/3.0".

3) Cast in place. When precast manhole requires a special design or size, it may be necessary to
provide a cast in place structure, see requirements in Part Three, Section 16 (Design of Pipeline
Structures).

c. Labeling Manholes on the Drawings.
1) When connecting to an existing manhole, indicate if it is precast, brick or cast in place. The
information for the type of existing manhole material can be taken from the "As-Built" drawings

or if necessary, site visits to determine the type of manhole.

2) If a new manhole is larger than 48-inch diameter, provide the diameter of manhole on the sewer
profile and/or in the General Notes.
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13. Manhole Spacing.

a. Location.

1) Provide manholes at all breaks in the horizontal and vertical plane for 24-inch and smaller sewer
mains.

2) Provide manholes on 27-inch and larger sewers at all breaks in the horizontal and vertical planes,
except when the horizontal alignment is in a curve or when the use of bends has been approved,
see Part Two, Section 4 (Fittings) and Section 6 (Curved Horizontal Alignment).

3) When the design of the sewer is near an existing/proposed water pipeline 16-inch and larger,
which has a blowoff connection, locate the sewer manhole as close as possible to the blow-off
connection to allow for the discharge of chlorinated water.

b. Maximum Spacing Between Manholes.

1) For maximum spacing between manholes, see Table "13".

TABLE "13"
Maximum Manhole Spacing
Pipe Size Maximum Manhole Spacing
8-inch to 24-inch 400 feet
27-inch to 42-inch 600 feet
48-inch and larger 600 feet, unless otherwise approved by WSSC

c. Minimum Spacing Between Manholes.

1) Outside diameter (OD) of adjacent manholes (including the bottom slabs) should have minimum
of five (5) feet horizontal clearance.

Example:

8-inch sewer pipeline connecting to a four (4) foot diameter manhole, provide ten (10) feet
horizontal distance between the centerline of manholes to achieve the 5 foot outside horizontal
clearance.
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14. Pipe to Manhole Geometry.

a. General.

1) Design manholes with sufficient inside dimensions to perform inspection and cleaning
operations, allow for proper channel construction without difficulty and minimize hydraulic
losses through the manhole. Determine the appropriate size and shape of each manhole. For
types and diameters of manholes, see Part Two, Section 12 (Types of Manholes).

2) Design the channel to conform to Standard Detail S/3.3 and provide adequate space within the
manhole for removal of existing pipe, design the channel to suit the existing channel flow and
with adequate width at the top of the bench within the manhole for worker safety and
maintenance, see requirements in Part Two, Section 18 (Manhole Channel Design).

b. Minimum Diameter Precast Manholes for Maximum Sewer Sizes.

1) Minimum inside diameter of new precast manholes for maximum sewer pipe size, see Table "14".
See additional requirements under Part Two, Section 17 (Manhole Channel Design) for 12-inch
and smaller sewer pipelines.

TABLE "14"
Minimum Diameter Precast Manholes for Maximum Sewer Sizes

Manhole 45° Deflection Maximum | 90° Deflection Maximum
Diameter Size of Pipe # Size of Pipe ®
48-inch © 24-inch 18-inch

60-inch 36-inch 27-inch

72-inch 42-inch 30-inch

84-inch 48-inch 36-inch

96-inch 60-inch 42-inch

A Maximum pipe size for a given manhole diameter is based on straight through pipe alignment to
forty five (45°) degree deflection through the manhole.
Maximum pipe size for a given manhole diameter is based on forty five (45°) to ninety (90°)
degree deflection through the manhole, without any other pipe connection to the manhole.

€ Maximum depth of 48-inch diameter manhole is twenty (20) feet. Over twenty (20) feet
requires a five (5) foot diameter manhole, see Part Two, Section 19 (Manhole Depth Design).

¢. Minimum Diameter of Existing Brick Manholes for Maximum Sewer Sizes.

1) Design brick manholes, only if an existing brick manhole has to be modified, see Part Two,
Section 12 (Types of Manholes). Minimum inside diameter of existing brick manholes for the
maximum sewer pipe size, see Table "15".

TABLE '"15"
Minimum Diameter Existing Brick Manholes for Maximum Sewer Sizes

Manhole Diameter No Deflection — Straight Run °
48-inch Up to 24-inch
60-inch 27-inch to 36-inch
72-inch 42-inch to 48-inch
84-inch 54-inch to 60-inch

D When the sewer requires deflection at the manhole, determine the deflection angle and the
required manhole diameter from Table “14”. Provide a new precast manhole if size must be
increased.
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d. Determining Manhole Diameter.

1) New precast manholes. To determine the inside diameter and/or deflection angle, see Table
"14", or provide calculations using the following:

(a) Determine the type of material to be used for the sewer pipeline, (PVC, RCP [use ASTM C76,
Wall C] or DIP) and determine maximum pipe size for diameter of the manhole using the
following formula for pipes flowing straight through a manhole:

Maximum pipe outside diameter = 0.707 X ID of the manhole.

(b) Check the distance between pipe openings; see Sketch "N". Provide a minimum of 9 inches or
1/2 the pipe OD, whichever is greater, between the manhole pipe hole openings of both pipes.
When the adjacent pipes are different sizes, use 1/2 the pipe OD of the smaller pipe or 9
inches, whichever is greater.

(c) When the minimum clearances between pipe openings cannot be met, see Offset Manholes, in

this section.
<
©
S
'
/\/\
To determine maximum pipe OD Pipe|OD Minimum distance between

pipe openings, 9" or
/2 pipe OD, whichever
15 greater

size for a diameter of manhole.
(0.707 x ID Manhole = Maximum Pipe OD) —

New Precast Manhole

Centerline of Manhole

Deflection Angle

SKETCH "N"

Manhole Diameter to Pipe OD

Example:
For a 48-inch ID manhole:

Determine the maximum OD of the sewer connections at a 48-inch ID manhole.
0.707 x 48" =33.94".

Determine the size of pipe ID; see the chart in ASTM C76 for Wall C.
27-inch RCP (OD) = 35" and 24-inch RCP (OD) = 31.5",

Therefore, for a 48-inch ID manhole
Maximum size of sewer pipeline using RCP is 24-inch diameter.

Next, verify the angles between the sewer pipelines, see Tables 14" and "15" or Sketch "N".

2017 S-14.2



Part Two, Section 14. Pipe to Manhole Geometry SEWER DESIGN GUIDELINES

2) Existing precast manholes.

a) If the existing manhole has an existing connection (stub), match the existing pipe material or
remove the connection if the pipe material is not one of the approved pipe materials in
accordance with Specifications.

b) If the manhole has no existing connections, the manhole will require a field connection to be
installed. This connection is called "Field Gasket Connector”, see Specifications.

(1) Determine the maximum pipe size allowed at the existing manhole. The field gasket
connector requires an opening equal to the OD of the sewer pipe plus 7" (or 3-1/2" on each
side of the pipe OD).

(2) Determine the minimum clearances between two pipe openings at the manhole, one being
existing and the other using a field gasket connector. The field gasket opening requirement
must be added to the new pipe diameter for this calculation. See Sketch "O".

c) When the minimum clearances between pipe openings cannot be met, see Offset Manholes in
this section.

)
S

o
2
)

=

New Pipe OD

Field gasket Connector
= OD of new pipe plus 7"

3-1/2" plus /2 OD

ﬁlx o of the Existing Pipe
/ “ or 9", whichever

15 greater

Existing Precast Manhole N

<

Centerline of Manhole —\—\/

Deflection Angle ‘%L/\/
N LT
e
SKETCH "O" .
Existing Manhole Diameter to Pipe OD Zs

3) Existing brick manholes.

a) If the existing manhole has an existing connection (stub), match the existing pipe material or
remove the connection if the pipe material is not one of the approved pipe materials in
accordance with Specifications.
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b) If the manhole has no connections, the manhole will require a connection to be constructed in
accordance with Standard Detail S/3.0a and Specifications. New sewer pipe connecting to the
existing brick manhole can only be DIP or RCP. Provide nine (9") inches minimum clearance
between sewer pipe OD's at the inside of the manhole wall following Sketch “N”.

c) When the minimum clearances between pipe openings cannot be met, see Offset Manholes, in
this section.

e. Offset Manholes.

1) When the clearance between the pipe openings is not in accordance with Sketch "N" and "O" or
if the sewer pipe leaving the manhole has a problem with clearances, provide a design for the
sewer to be offset or askew at the manhole. The design will require details, dimensions, etc., to
be shown on the drawings, see Sketch "P".

Provide Offset distance
Manhole

Provide Deflection Angle
Centerline of Manhole

SKETCH "P"

Offset Manhole

f. Mechanical Flow Control Devices in Manholes.

1) For special manholes that require mechanical flow control devices (slide gates, weirs, etc.),
provide detailed drawings showing locations, manufacturer's recommendation, required
clearances, etc., with sufficient inside dimensions for installation and removal of these devices.

2) These devices will require the manhole or vault to have an opening large enough for their
removal. In some cases, additional access equipment hatches may be required.

g. Non-Circular Manholes.

1) If the design requires a manhole to be non-circular, provide all necessary details required to
construct this type of manhole.
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h. Special Pipe Openings in Manholes.
1) Manhole connections for steep pipe grades.

a) Pipe connections to precast concrete manholes are typically installed with a flexible type gasket
per the Specifications. When the pipe slope is greater than ten (10%) percent for sewer
pipeline materials other than PVC (AWWA C900) pipe, the flexible gasket cannot be used and
the pipe opening at the manhole wall requires the diameter of the opening to be larger in
diameter or oblong, see Standard Detail S/3.03. Provide all necessary details required, see
requirements below and Sketch "R". For PVC AWWA C900 pipe requirements on pipe slopes
ten (10%) percent or greater, see Part Two, Section 16 (Pipe Slope and Manhole Distance).

\ﬁg_ _
—a—— Precast Manhole "< Precast Manhole
Plgg 5\01\9655 . F|e><|lo|e Gasket -
| b or e 4 e
/ g O\ \o¥ 0 \O% .L Larger diameter pipe
"ﬂ] Standard o e o opéning requwecffor
— opening 5|z of® | the pipe slope

K % Co \%

) ]
PIPE SLOPE |1 0% OR LESS PIPE SLOPE GREATER THAN | O%
SKETCH "R"

Pipe Manhole Connection for Steep Grades

b) Sewers 12-inch and smaller.

(1) Pipe slopes ten (10%) percent or greater and sewers 12-inch or smaller, see Standard Detail
S/3.03 and use PVC (AWWA C-900) pipe only, see Part Two, Section 15 (Pipe Slope and
Manhole Distance).

(2) Pipe slope greater than sixty (60%) percent. Indicate the size of the pipe opening on the
drawings and coordinate with the manhole manufacturer to assure the proposed opening
dimensions are compatible with the precaster's capabilities.

(3) Review the design of the pipe slope, to determine if the slope could be changed so that the
pipe slope is under ten (10%) percent, see Part Two, Section 15 (Pipe Slope and Manhole
Distance) and Sketch "T".

c) Sewers greater than 12-inch diameter. Indicate the size of the pipe opening on the drawings,
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specify DIP, PVC AWWA C-900 or RCP and coordinate with the manhole manufacturer to
assure the proposed opening dimensions are compatible with the precaster's capabilities.
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15. Pipe Slope and Manhole Distance.

a. Design.

1) Indicate the invert elevation on profile for each pipe entering and leaving the manhole at the

inside manhole wall.

2) Pipe slope and distance for sewers smaller than 48-inch diameter.

a) To determine the pipe distance for sewers smaller than 48-inch, subtract one-half (1/2) the

inside manhole dimension for both manholes from the total distance between the centerline of
both manholes. The distance between the manholes that is shown on the profile is the total
distance between the centerlines of the manholes.

Example:
If both manholes are 48-inch diameter, the total distance between both manholes (centerline

to centerline) is 304 feet, and the distance between the centerline of the manhole to the inside
wall of the manhole is two (2) feet.

Since both manholes are the same diameter, subtract four (4) feet from the total distance.
304 — 4 = 300, the pipe distance between manholes will be 300 feet but a distance of
304 feet should be shown on the profile.

b) To determine the pipe slope, subtract the two manhole inverts and divide the difference by the

pipe distance and multiply by one hundred (100) to obtain the percent grade of the pipe.

Example:
If the manhole invert elevations are 101.00 for one manhole and 99.00 for the other, then the
difference between the two manhole inverts will be 2.0 feet.

Take the invert difference (2.0 feet) and divide it by the pipe distance (300 feet). The pipe
slope will be 0.0067 feet per hundred feet or 0.67%. Show the pipe slope on the profile.

3) Pipe slope and distance for sewer pipelines 48-inch and larger diameter.

a) To determine the pipe distance for 48-inch and larger sewers in circular manholes, determine

the amount of pipe that is extended into the inside diameter of the manhole (d), See Sketch "S".

First determine (a), which is one half (1/2) the pipe OD and (c), which is one half (1/2) the
manhole inside diameter. Solve for (b), using this formula. b = (¢ — a%)*?

Then, determine the amount of pipe that is extended into the inside of the manhole.
Solve for (d), using this formula d = ¢ — b

After determining (b) for each manhole (each end of the sewer run), then determine the pipe
distance between the two (2) manholes. To determine the pipe distance, add the two (b)
dimensions and subtract it from the total distance between the centerline of the two (2)
manholes.
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Example:
If both manholes are seven (7) foot diameter, the pipe is 48-inch RCP, wall C and the total
distance between both centerline of manholes is 600 feet.

c = 3.5feet (1/2 of 84-inch diameter manhole)

a = 2.48feet (1/2 of OD of 48-inch RCP, wall C pipe, which has an OD of 59.5")
Solve for b.

b — (CZ _ aZ)l/Z

(3.5% — 2.48%)"?
(12.25 — 6.15)"2
(6.10)"?
2.47 feet

b

Then, determine the pipe distance, since both manholes are 84-inch diameter, multiply 2.47
(b) by 2 and subtract it from the total distance between the two manholes.
247 X 2 =494 600 — 4.94 = 595.06 The pipe distance will be 595.06 feet.

b) To determine the pipe slope, subtract the two manhole inverts and divide the difference by the
pipe distance and multiply by one hundred (100) to obtain the percent grade of the pipe.

Example:
If the manhole invert elevations are 200.00 for one manhole and 199.00 for the other, than the
difference between the two manhole inverts will be 1.0 foot.

Take the invert difference (1.0 foot) and divide it by the pipe distance (595.06 feet). The pipe
slope will be 0.0017 feet per hundred feet or 0.17%. Show this pipe slope on the profile.

c) For non-circular manholes, determine the pipe distance from the special details for the
manhole, see Part Two, Section 14 (Pipe to Manhole Geometry), non-circular manholes.

b —
g _|d
o ﬁ\ L/ Amount of pipe extended

into the manhole

. - 1 I/2 the pipe OD

4
|-

i
Centerline 48" and J .
larger diameter sewer o

Diameter of manhole

|/2 diameter of manhole

SKETCH "S"

Determining Pipe Length Between Manholes
For Sewer Fipelinés 48" and Larger
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4) Verify that the pipe distances and pipe size shown on the plan drawings are the same as the
profile drawings.

b. High Velocities in Pipelines.

1) When pipe grades produce velocities approaching fifteen (15) fps (feet per second) or greater at
full capacity flow, provide a design according to one of the following with all flows, designs and
details to account for high sewer velocities.

a) Review the pipe slope and determine if the velocity can be reduced by changing the vertical
alignment slope by adjusting manhole distances, invert elevations, etc., or design the vertical
alignment with a drop manhole connection, see requirements in Part Two, Section 17 (Manhole
Drop Connections).

b) If the vertical alignment cannot be reduced, provide DIP or AWWA C900 PVC pipe for 12-
inch and smaller sewer pipelines and DIP or PVC AWWA C905 for sewers larger than 12-
inch, within the limits of high velocities, see design requirements in Part Two, Section 3
(Selection of Pipe Material).

2) In any case, orient manhole channel and other influent sewers/sewer house connections such that
incoming flow from steep sewer pipelines is not directed into other incoming sewer/sewer house
connections.

c. Pipe Slope 10% to 35%.

1) Review the pipe slope and determine if the slope can be reduced to under ten (10%) percent.
This can be done by providing more distance between the manholes, providing more of a channel
drop across the inside of the manhole so that the pipe slope can be reduced to under ten (10%)
percent, see Sketch "T" and Part Two, Section 16 (Manhole Channel Design) or design a
manhole drop connection at the manhole, see Part Two, Section 16 (Manhole Drop Connections).

2) If the slope cannot be reduced, specify DIP or AWWA C900 PVC pipe, see the Specifications for
12-inch and smaller sewer pipelines. Indicate the limits in the General Notes and on the profile
drawing, to use only DIP or AWWA C900 PVC. For sewers larger than 12-inch, specify DIP or
PVC AWWA C905. See design requirements in Part Two, Section 3 (Selection of Pipe
Material). See Special Pipe Openings in Manholes under Part Two, Section 14 (Pipe to Manhole
Geometry) for additional information. Also, see design requirements under Part Three, Section
14 (Anchoring Pipes on Steep Slopes).

3) In any case, orient manhole channel and other influent sewers/sewer house connections such that
incoming flow from steep sewer pipelines is not directed into other incoming sewer/sewer house
connections.
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d. Pipe Slope Greater Than 35%.

1) When the pipe slope is greater than thirty-five (35%) percent, DIP or AWWA C900 PVC pipe.

a) For 12-inch and smaller sewer pipelines, used if Standard Detail S/3.03 is specified and a
note is added indicating to see Specifications for exterior pipe wall at manhole wall. Specify
and indicate the limits in the General Notes and on the profile drawing to use only DIP or
AWWA C900.

b) For larger than 12-inches, provide a special design following Standard Detail S/3.03.
c) In all cases, a note is added indicating to see Specifications for exterior pipe wall at manhole

wall. Specify and indicate the limits in the General Notes and on the profile drawing to use
only DIP or AWWA C900 PVC pipe.

2) See Special Pipe Openings in Manholes under Part Two, Section 14 (Pipe to Manhole Geometry)
for additional information. Also, see design requirements under Part Three, Section 14
(Anchoring Pipes on Steep Slopes).

3) In any case, orient manhole channel and other influent sewers/sewer house connections such that
incoming flow from steep sewer pipelines is not directed into other incoming sewer/sewer house
connections.

ORNORNONENORNONO
1 L
110.18 [10.186
100.10
100.00~ | 100" _ 100.00~ | 100" _
RegluFLres PVC
PROFILE OF STEEP PIPE SLOPE ALTERNATIVE DESIGN PROFILE
| O% OR GREATER FOR STEEP PIPE SLOPE
SKETCH "T"
Pipe Slope 10.00% or Greater
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16. Manhole Drop Connections.
a. General.

1) Manhole drop connections are to be in accordance with Standard Details S/3.1 and S/3.1a for 8-
inch through 12-inch diameter sewers mains; S/3.1b and S/3.1c may also be used only for 8-inch
diameter sewer mains. All other sizes of drop connections require special design. Larger size
sewer pipelines are not usually specified because the fittings often exceed the space for their
installation and/or the larger sizes of fittings may not be available.

2) Do not design manhole drop connection to existing brick manholes.

3) Do not design drop connections for future connections.

4) Label the manhole drop connections in plan and profile, and design the drop connection with the
same pipe material as the incoming (influent) sewer. The Standard Details for drop manholes are
just a schematic of the piping arrangement and do not represent specific fitting locations.

5) If a drop connection is to be designed for an existing pipeline, verify and determine the existing
pipe material. If the drop connection cannot be constructed with the same material as the existing
pipeline, use another alignment, or provide two (2) manholes; one over the existing pipeline and
the other near by to have a transition between the different pipe materials.

b. Design Requirements.

1) Determine the drop connection requirements using the following guidelines:

a) Standard Detail S/3.1, Type A drop manhole connections for 8-inch through 12-inch diameter

sewer pipelines only. Maximum drop allowed at the manhole is 3'-9" and the minimum drop
allowed is 2'-2".

b) Standard Detail S/3.1a, Type B drop manhole connections for 8-inch through 12-inch diameter
sewer pipelines only and the minimum drop allowed at the manhole is 3'-9" and the maximum
drop allowed is based on the following pipe slopes of the influent pipe entering the drop
connection:

(1) Pipe slopes of five (5%) percent or less, the maximum drop allowed is twelve (12) feet.

(2) Pipe slopes of greater than five (5%) percent to fifteen (15%) percent, the maximum drop
allowed is seven (7) feet.

(3) Pipe slopes of greater than fifteen (15%) percent to twenty (20%) percent, the maximum drop
allowed is five (5) feet.

c) Standard Detail S/3.1b, Type B inside drop manhole for 8-inch PVC sewer pipelines
connecting to precast concrete manholes. Only one inside drop can be constructed in the
manhole, unless otherwise indicated on the drawings.

(1) Maximum pipe slope of the influent pipe is five (5%) percent.

2017 S-16.1



Part Two, Section 16. Manhole Drop Connections SEWER DESIGN GUIDELINES

(2) Verify the following before specifying an inside drop manhole connection for an existing
manhole:

(a) Existing manhole is precast concrete.
(b) Adequate room for personnel to work inside the manhole.

(c) The inside drop connection piping is not within the area that is defined by the projection of
the manhole entrance vertically down to the manhole bottom. If necessary, relocate the
existing frame and cover, existing precast cone section and existing manhole steps to allow
unobstructed entry and exit.

(3) This detail can be used for existing brick type manhole; the Designer must submit special
design for approval.

d) Standard Detail S/3.1c, Type B inside drop manhole for 8-inch PVC sewer pipelines
connecting to precast concrete manholes. Only one inside drop can be constructed in the
manhole.

(1) Maximum pipe slope of the influent pipe is less than ten (10%) percent.

(2) Verify the following before specifying an inside drop manhole connection for an existing
manhole:

(a) Existing manhole is precast concrete.

(b) Adequate room for personnel to work inside the manhole.

(c) The inside drop connection piping is not within the area that is defined by the projection of
the manhole entrance vertically down to the manhole bottom. If necessary, relocate the
existing frame and cover, existing precast cone section and existing manhole steps to allow

unobstructed entry and exit.

(3) This detail can be used for existing brick type manhole; the Designer must submit special
design for approval.

c. Design Considerations.

1) When designing the vertical sewer alignment, review the profile to determine if drop manhole
connections should be included. The following should be considered:

a) The cost of the drop manhole connection versus the cost of having the pipeline deeper, which
increases the amount of excavation.

(1) Distance between manholes should be sufficient to make the manhole drop connection cost
effective.

(2) Maintaining the pipeline should be considered in determining cost differences between
designing drop connections at manholes or lowering the pipeline. Items that should be
considered are: maintenance cost for cleaning the drop, repairing the drop when the manhole
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settles, repairing the eroded channels, release of Hydrogen Sulfide (H,S), etc.

b) When other utilities cross a sewer near a manhole, adding a drop connection to the sewer

vertical alignment may provide needed clearances for the utility crossing the sewer alignment.

c) Hydrogen Sulfide (H,S). The use of drop manholes is discouraged when it is found that

Hydrogen Sulfide (H,S) is already present or is predicted to be likely in the wastewater. This
is especially true downstream from a pump station or pressure sewer/force main discharge.
These situations may result in the release of H,S, which could likely corrode concrete
manholes, concrete pipe, concrete lined pipe, or ferrous pipe materials. If drop manholes are
required in these situations, evaluate the need for special provisions required to protect the pipe
and associated structures. See Part Two, Section 28 (Hydrogen Sulfide Control) for additional
requirements.

d. Special Designs.

1) Special design for drop manholes is usually required because the depth, pipe slope or pipe size of

2)

the incoming pipelines exceeds the requirements shown on the Standard Details S/3.1, S/3.1a,
S/3.1b or S/3.1c. Consider the need for each drop on a case by case basis.

Show all necessary details on the drawings for all non-standard designs and modify the Standard
Details to suit the special design for drop connections and indicate the required changes to the
Standard Details on the drawings, see Part Three, Section 6 (Modifications to Specifications and
Standard Details).

3) Examples for special designs for manhole drop connections.

2)

b)

When the incoming pipeline to the manhole drop connection has a pipe slope greater than
twenty (20%) percent or the drop of the vertical pipe is greater than the allowable for Standard
Detail S/3.1a, Type B drop connections, a special design, to be shown on the Drawings, could
be made by changing the bend under the wye fitting from 1/8 bend to 1/16 bend.

Connecting to existing brick manholes.

Two (2) inside drop connections.
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17. Manhole Channel Design.

a. General.

1) When referencing the pipe invert elevations on the profile, provide the inverts of all pipes
entering and exiting the manhole.

2) Pipes entering the manhole (in) can be at the same invert elevation if more than one pipeline is
coming in the manhole and the pipelines are the same diameter. If the pipelines are not the same
diameter, see Channel Slope, in this section.

3) Design the pipe exiting the manhole (out) at a lower invert elevation, see Channel Slope, in this
section.

4) Channels for specially designed manholes and structures. When a manhole or structure is not in
accordance with the Standard Details, provide all necessary dimensions, radius, etc., on the
drawings to construct the manhole. Design the channel to conform to Standard Detail S/3.3.

b. Channel Slope.

1) Design the drop or channel slope across the pipe inverts as follows:

a) Minimum drop between pipe inverts on mainline flow (in and out), same size diameter, design
as follows and see requirements under angles between pipe entering manholes, in this section.

(1) For sewer pipelines 12-inch and smaller diameter, provide minimum drop of 0.10 foot.

(2) For sewer pipelines larger than 12-inch and smaller than 36-inch diameter, provide minimum
drop of 0.10 foot or determine hydraulic loss to determine minimum drop across the pipe
inverts.

(3) For sewer pipelines 36-inch and larger diameter, the drop across the pipe invert may have to
be less than the 0.10 foot minimum. Determine hydraulic loss through the manhole and if
greater than the minimum drop, provide drop equal to or greater than the hydraulic loss.

b) Maximum drop between pipe inverts entering and leaving the manhole, same size diameter,
design as follows:

(1) For sewers pipelines 12-inch and smaller, the maximum drop is one (1) foot without
providing a drop connection.

(2) For sewer pipelines larger than 12-inch, determine the hydraulic loss through the manhole
and provide drop equal to or greater than the hydraulic loss. If design requires larger drop
than calculated, a drop connection may be required.

c) Angles between pipes entering manholes.

(1) Consider the hydraulic losses created by sharp angles of pipes entering and leaving the
manholes.
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(a) Provide an angle of ninety (90°) degrees or greater between the pipes entering and leaving
the manhole.

(b) For 12-inch and smaller sewer pipelines, when the angle of the pipes entering and leaving
the manhole is between ninety (90°) degrees to one hundred twelve and one half (112.5°)
degrees, see Table 16 and Sketch “U” for minimum drop.

TABLE "16"
Angles Between Pipes 12-inch and Smaller Entering Manholes and Minimum Drop Across Channel Inverts

Angle, see Angle Between Minimum Drop Minimum Drop Across Channel
Sketch “U” Pipes Entering Across Channel Inverts with Increased Radius of
Manhole Inverts Channel/Diameter of Manhole
A" 90°to 112.5° 0.24 feet Or 0.16 feet and

Increase channel radius to 3.0 feet
and 6'-0" diameter manhole
"B" 112.5°to 135° 0.16 feet Or Increase channel radius to 3.0 feet

and 6'-0" diameter manhole.

See Angle "A", Table | 6
for charinel requirements

See Angle "B', Table 16
for channel requirements

Sewer Pipeline
entering manhole

Sewer FPipeline
leaving manhole

a

SKETCH "U"

Angles Between Pipes | 2" and Smaller Entering Manholes

d) Different pipe diameter entering and exiting the manhole, design invert elevations as follows:

(1) For sewer pipelines 12-inch and smaller, design the pipe invert elevations matching either the
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5/6 flow depth of the different pipe diameters or the pipe crowns of the inlet and outlet pipes.
(a) Matching the 5/6 flow depth may result in the crown of the larger pipe being slightly
higher than the crown of the smaller pipe. In this case, adjust the larger pipe so that its
crown matches that of the smaller pipe.
(b) The invert of the outlet pipe shall be lower than the invert of the inlet pipe.

Example A:

6-inch SHC is entering the manhole at an invert elevation of 100.00 and an 8-inch Sewer
Pipeline is exiting the manhole. First, determine the 5/6 flow of each pipe.

5/6 of 6" SHC = 0.42' 5/6 of 8" S = 0.56' Then subtract 5/6 flows (0.42 from 0.56).

The difference in flows or inverts would be 0.14', which will make the invert of the 8" sewer
leaving the manhole at an elevation of 99.86.

In this case, the inside top of the 6-inch SHC entering the manhole will be at an elevation of
100.50 and the inside top of 8-inch Sewer Pipeline exiting the manhole will be at an elevation
of 100.53. In this case match the crowns elevations of the 6-inch SHC entering the manhole
and the 8-inch Sewer Pipeline is exiting the manhole.

Matching crowns the difference in inverts will be 0.17', which will make the invert of the 8"
sewer leaving the manhole at an elevation of 99.83, see Sketch "V".

Invert Elevation |1 00.00

G"SHC (in) A\

Invert Elevation 99.863

SKETCH "V*

Manhole Channel Design
Matching Crown Elevations

(2) Exception to matching the 5/6 flow depths or matching the crowns.

(&) When one of the incoming pipelines is opposite (135° to 180° as shown on Sketch "W") the
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other incoming (in) pipeline, see Sketch "W". In this condition, the invert of the smaller
incoming pipeline must be set at a higher elevation than the invert of the larger pipe to
avoid flow from the large pipe from entering the smaller pipe. This is accomplished by
either: matching the crowns of the two pipes, then raising the invert of the smaller pipe by
0.20 feet, or matching the 5/6 flow levels, then raising the invert of the smaller pipe by

0.20 feet. The method resulting in the higher invert elevation for the smaller pipe is to be
used.

8" Sewer (OUT)
Pipe "A"

Invert Elevation 99.76

-

Invert Elevation 99.86

8" Sewer (IN)
Pipe "B"

Invert Elevation 100.23

c 6" SHC (IN)
Pipe "C"
)

Range for pipe "C"
O°to 45°*
for exception

NOTE:
Design pipe "C" invert
elevation at matching
matching crown elevations

plus 0.20" higher /Q//S/y

than pipe "B" invert “s <
oL’

elevation. Y

SKETCH "W"

Manhole Channel Design
Matching Crown Elevations, Exception

(3) For sewer pipelines larger than 12-inch diameter and up to 27-inch diameter, design the pipe
invert elevations by matching the crowns of the different diameter pipes. Determine
hydraulic losses to verify the design.

(4) For sewer pipelines larger than 27-inch, design the pipe invert elevations by matching the
crowns of the different diameter pipes. For sewer pipelines larger than 27-inch diameter,
with 12-inch and smaller laterals entering the manhole, design the laterals by matching the
invert to or above the crown of the larger pipe to prevent flow from the larger pipe entering
the smaller pipe. Determine hydraulic losses to verify the design.

e) When the drop across the inverts (in and out) is greater than one (1) foot, adjust the inverts to
suit the maximum one (1) foot drop or design the manhole with a drop manhole connection, see
requirements under Part Two, Section 16 (Manhole Drop Connections).

f) Evaluate drops across pipe inverts larger than 0.1 foot for hydrogen sulfide generation, see Part
Two, Section 28 (Hydrogen Sulfide (H,S) Control) and Part Two, Section 16 (Manhole Drop
Connections).
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¢. Radius of the Channel.

1) For sewer pipelines smaller than 12-inch diameter, provide a minimum radius of the centerline of
the channel of one-half (1/2) the inside diameter (ID) of the manhole, see Sketch “X”.

2) For sewer pipelines 12-inch and larger, provide a minimum radius of the outer channel wall of
one-half (1/2) the inside diameter (ID) of the manhole, see Sketch "X".

3) Design the channels to have a uniform curve, with no reverse curves within the manhole.

Design the radius of centerline
channel for pipelines smaller Sewer pipeline
than 12" as 1/2 ID of /

the Manhole.

Design the radius of outer 3
channel wall for | 2" and s ‘
larger pipelines as .
I/2 1D of the Manhole

. ‘ } Inside diameter (ID)

( B / / —~ of the manhole
Sewer pipeline -S . \
SKETCH "X"
Mininum Radius of Manhole Channel
Example:
For a 48-inch diameter manhole for 8-inch sewers, minimum centerline channel radius equals two
(2) feet.

d. Width of Channel.

1) The channel width for sewer pipelines having the same diameter entering and exiting a manhole
is the same as the pipe inside diameter.

2) The channel width for sewer pipelines having different diameters is tapered from one pipe size to
the other.

e. Channels for 36-inch and Larger Diameter Sewers.
1) Design manhole channel steps in the channel wall; see Standard Detail S/3.4.

2) Provide safety platform, when the width of the channel is inadequate or unsafe for a worker to
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straddle the width of the open channel, the design may require a platform to bridge the channel
for safety and for maintenance of the sewer and/or manhole. Size the grating platform so that it
can be removed through the manhole openings, (frame and cover or hatch).

3) If the design requires flow control devices in the manhole, provide special details showing
dimensions, sizes, etc., to layout the flow control devices in the manhole channel.

f. Top of Bench Elevation.

1) When both the incoming and outgoing pipes are the same diameter, set the top of bench at same
as the top of pipe.

2) When the incoming and outgoing pipes have different diameters, set the top of bench at the top of
pipe elevation of the highest pipe within the manhole, except when a manhole drop connection is
designed. When a SHC entering the manhole is significantly higher than the mainline sewer, the
bench on the side where the SHC enters may be elevated, and the bench on the opposite side may
match the top of the mainline sewer for more convenient access.

3) If the HGL in the manhole is higher than the top of pipe within the manhole, set the top of the
bench at an elevation of 3-inch above the HGL.

4) If the top of bench needs to be higher than the incoming or outgoing pipes, the top of bench
elevation must be shown at the manhole on the profile.

g. Width and Slope of the Top of the Bench.

1) The bench should provide good footing for a worker and a place where tools and equipment can
be laid and must have adequate slope to drain.

a) Design the top of bench with an eight (8%) percent or 1-inch per foot slope from the wall to the
channel's edge.

b) Design the width of the bench to have a minimum of 12-inch on each side of the channel. If the
width of the bench is not adequate, increase the diameter of the manhole.

c) Where space permits, the sewer can be offset to provide a wider bench on the side of the
manhole that the steps are located on.

d) In cases when the manhole is existing and the design requires the channel to be increased,
provide details on the drawings showing design of the modified channel.
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18. Manhole Depth Design.
a. General.

1) For design purposes, the manhole depth is measured from the top of the manhole frame and cover
(rim) to the invert of the manhole (the invert of the channel at the center of the manhole).

2) Design all new manholes as precast concrete manholes.
b. Precast Concrete Manholes.

1) Precast concrete manholes 48-inch diameter, see Standard Detail S/1.0, minimum depth of four
(4) feet and maximum depth of twenty (20) feet, measured from the rim to the invert of the
manhole. When the manhole depth is 4 feet or less, but not less than three (3) feet, provide a
shallow type manhole, see Standard Detail S/3.2. Maximum pipe size for shallow type manholes
is 12-inch diameter.

2) Precast concrete manholes 60-inch, 72-inch, 84-inch and 96-inch diameter, see Standard Detail
S/1.1 for 60-inch diameter manholes and S/1.2 for 72-inch, 84-inch and 96-inch diameter
manholes. Minimum depth of six (6) feet, measured from the rim to the invert, for 60-inch
diameter manholes and four and one half (4-1/2) feet for 72-inch, 84-inch and 96-inch diameter
manholes. When the manhole requires less than the minimum standards above, provide special
details on the drawing modifying the Standard Details, see requirements under Part Three,
Section 6 (Modifications to the Specifications and Standard Details).

3) For all precast concrete manholes provide the following, at the depths noted below.

a) For all size precast concrete manholes, when the depth exceeds sixteen (16) feet, a note must be
provided on the drawings calling for pipe to manhole connections according to Standard Detail
S/3.02.

b) For 48-inch diameter precast concrete manhole where depth would be twenty (20) feet or
greater, instead provide a 60-inch diameter manhole and equip the manhole with a fall
prevention system, see requirements in Part Two, Section 20 (Fall Prevention Systems).

c) For 60-inch, 84-inch and 96-inch diameter precast concrete manhole where depth is twenty (20)
feet or greater, equip the manhole with a fall prevention system, see requirements in Part Two,
Section 20 (Fall Prevention Systems).

d) For all precast concrete manholes, where the depth would exceed twenty-four (24) feet,
redesign the alignment so that the manhole depth is less than twenty-four (24) feet or request
an exception from WSSC. If this exception is approved, include in the design of the manhole
the following:

(1) Check the manhole for flotation, see requirements under Part Three, Section 4 Buoyancy of
Pipelines).

(2) Verify that the exterior water pressure on the precast concrete manhole section joints from
the ground water conditions will not exceed the requirements of ASTM C443 and the
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Specifications.
(3) Verify that the water pressure on the pipe to manhole connections from the ground water
conditions will not exceed the requirements of ASTM C 923 and the Specifications.

4) Precast concrete manholes built over existing sewer pipelines, for minimum and maximum depths
of manhole diameters of 48-inch, 60-inch and 72-inch (Standard Detail S/2.0, S/2.1 or S/2.2), see
above for precast concrete manholes.

5) Precast concrete manholes 84-inch and 96-inch diameter built over existing sewer pipelines - not
directly covered by standard details, provide design on the drawing for the following:

a) When 84-inch and 96-inch diameter precast concrete manholes built over existing sewer
pipelines are required, provide a reference to Standard Detail S/2.0, S/2.1 or S/2.2 and include
a design on the plans for the bottom slab. Provide design calculations and details for the
bottom slab of the built-over manhole; see requirements under Part Three, Section 6
(Modifications to the Specifications and Standard Details).

b) For minimum and maximum manhole depth requirements, see requirements for 72-inch
diameter manholes built over existing sewers.

c. Existing Brick Manholes.

1) New brick manholes are not allowed, design all manholes as precast concrete.

2) When the design requires modifications to an existing brick manhole, use the following design
guidelines to determine if the existing brick can be modified in place. If not, design the manhole
to be replaced with a precast concrete manhole.

3) Do not connect new PVC sewer pipelines to existing brick manholes.

4) Existing brick manhole wall thickness, see Table "17".

TABLE "17"
Wall Thickness for Depth of Brick Manholes

Manhole Depth Required Thickness of
(to invert of manhole) Manhole Walls
Under 12'- 0" 8-inch
12'-1" to 16'- 0" 12-inch
16'- 1" and over Requires special design

5) Depth requirements for brick manholes:
a) When the depth exceeds the maximum depths for brick manholes, the following are required:

(1) When a brick manhole depth exceeds sixteen (16) feet, provide wall thickness design
calculations/details.

(2) When 48-inch diameter brick manhole depth is twenty (20) feet or greater, provide a hew 60-
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inch diameter precast manhole and equip the manhole with a fall prevention system, see
requirements in Part Two, Section 20 (Fall Prevention Systems).

(3) When 60-inch, 72-inch, 84-inch and 96-inch diameter brick manhole depth is twenty (20) feet
or greater, provide a new 60-inch diameter precast manhole and equip the manhole with a fall
prevention system, see requirements in Part Two, Section 20 (Fall Prevention Systems).

(4) For manhole depths exceeding twenty-four (24) feet, provide a diameter precast manhole and
equip the manhole with a fall prevention system, see requirements in Part Two, Section 20
(Fall Prevention Systems).

b) Minimum depths for existing brick manholes are as follows:

(1) For 48-inch diameter brick manholes, eight (8) feet from the channel invert to the rim
elevation.

(2) For 60-inch diameter brick manholes, eight feet four inches (8'-4") from the channel invert to
the rim elevation.

(3) For 72-inch diameter brick manholes, nine feet three inches (9'-3") from the channel invert to
the rim elevation.

(4) For 84-inch diameter brick manholes, eleven (11) feet from the channel invert to the rim
elevation.
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19. Manholes Built Over Existing Sewers.

a. General Requirements.

1)

2)

3)

When designing a new manhole over an existing sewer pipeline, see Standard Details S/2.0 and
S/2.1. If existing sewer pipeline is PVC, see Standard Detail S/2.2.

Design the built-over manhole to maintain flow in the existing pipeline at all times.

For additional requirements, see Part Two, Section 7 (Relocating Sewer Pipelines).

b. Design Requirements.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Design the built-over manhole as a precast manhole.

When cast in place manholes are to be designed over an existing sewer, see Part Two, Section 11
(Design of Structures).

Provide clearances between the OD's of the existing and proposed sewer pipelines, for the
relationship between the two pipeline, see Part Two, Section 14 (Pipe to Manhole Geometry).

Design the channel to conform to Standard Detail S/3.3 and provide adequate space within the
manhole for removal of existing pipe. Design the channel to suit the existing channel flow and
provide adequate width at the top of the bench within the manhole for worker safety and
maintenance, see requirements in Part Two, Section 17 (Manhole Channel Design).

The diameter of the manhole will depend on the requirements in Part Two, Section 14 (Pipe to
Manhole Geometry).

For depth requirements, see Part Two, Section 18 (Manhole Depth Design).

Design manhole drop connections only for the new sewer pipeline entering into the built-over
manhole.

When the existing pipeline is 12-inch or less above the new pipeline, slope the channel to suit;
see Part Two, Section 17 (Manhole Channel Design). For differences over 12-inch, provide two
manholes, one to be built over the existing sewer pipeline and the other to make up the difference
in elevation.

When a manhole is built over an existing Asbestos Cement Pipe (ACP), abandon ACP following
the requirements for abandonment of sewers in the Sanitary Sewage System Specification.
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20. Fall Prevention Systems.

a. General Requirements.
1) Provide a fall prevention system in any buried structure which exceeds twenty (20) feet depth.
This includes tunnel access manholes, vaults, air release structures, blowoff structures, sewer
manholes and junction chambers, etc.

2) Depth is measured from the top of manhole frame and cover (rim) to lowest invert elevation.

3) A Fall Prevention System consists of an aluminum ladder (see Standard Detail M/16.0) and a
safety rail with rail extension kit in accordance with the Specifications.

4) Fall prevention systems to be aluminum. When sewerage structures are coated to prevent
corrosion, verify to assure that aluminum is the proper material for the environment expected. If
aluminum is not the proper material for the corrosive conditions, then provide a special design
using appropriate materials.

b. Design Requirements for Deep Manholes.

1) Provide the following design information on the drawings when the manhole depth exceeds
twenty (20) feet:

a) Minimum 60-inch manhole diameter, see Standard Detail S/1.4.
b) Aluminum ladder, see Standard Detail M/16.0.

c) Fall prevention system, see Specifications.
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21. Adjusting Manhole Frames and Covers.

a. General.

1) When the design requires the elevation of an existing frame and cover or hatch to be adjusted, the
method of adjustment depends upon the material of the existing manhole (brick, precast concrete,
or cast in place).

b. Adjusting Existing Precast Concrete Manholes.

1) Provide the elevation of the top of the existing precast concrete manhole section (cone section or
top slab) and new rim elevation, see requirements for setting frame and covers or hatches under
Part Two, Section 11 (Design of Structures).

2) Method of manhole adjustment: In most cases the existing frame and covers can be adjusted by
adding or removing bricks or concrete grade rings; this area is called the “transition”. The
transition is a minimum of 4-inches to a maximum of 18-inches; see Standard Details S/4.2 and
S/4.3. If the transition cannot be adjusted, determine the vertical length of an existing precast
manhole section that must be removed and the vertical length of a new precast manhole section
that will be required to make the transition.

c. Adjusting Existing Brick Manholes.

1) Determine the shape of the existing brick manhole (round, pear, square, etc.); the "H" dimension
(rack/taper) of the existing manhole [see Standard Detail S/3.0 and Table "17", under Part Two,
Section 18 (Manhole Depth Design)]; the elevation of the top of rack/taper; and the depth from
the existing grade to invert of the existing manhole.

2) Method of brick manhole adjustment.

a) If the transition cannot be adjusted, the design must call for the reconstruction of the brick
rack/taper or replacing the existing brick manhole with a new precast concrete manhole. In
most cases, the existing brick manhole will have to be removed and a new manhole will have
to be installed. Provide design calculations and details for adjusting existing brick manholes.

b) Review the depth of the manhole with Table "17", Part Two, Section 19 (Manhole Depth
Design). If the manhole depth exceeds the allowable depth for a given wall thickness for brick
manholes, as shown on Table "17", the design must include the removal of the manhole or
replacement of the existing brick manhole with a new precast concrete manhole.

c) In most cases, the existing frame and cover can be adjusted by adding or removing the brick
transition area. The transition is a minimum of 4-inches to a maximum of 18-inches; see
Standard Details S/4.2 and S/4.3.

d. Adjusting Existing Cast in Place Manholes.

1) The Designer will be required to verify that the existing cast in place manhole can be adjusted.

2) If cast in place manhole can be adjusted, see requirements for Adjusting Existing Precast
Concrete Manhole in this section.
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22. Impact of Storm Water Facilities on Existing Sewers.

a. General.

1) Frequently, Storm Water Management (SWM) facilities are planned and designed to be
constructed in close proximity to existing WSSC sewer pipelines and manholes. In these cases,
precautions are required so that the proposed SWM facility (generally a storm water
impoundment) does not adversely impact the operation, maintenance, and intended function of
the sanitary sewer facilities and does not cause increased infiltration into the sewer system. The
developer of a SWM facility is to locate any proposed impoundments and berms as far from
WSSC facilities as possible.

b. Coordination.

1) WSSC will coordinate the inspection of pipelines and appurtenances impacted by SWM
facilities. If the existing pipeline requires relocation, assure that the design will not reduce the
pipeline capacity and the new alignment does not create safety concerns, for example, access to
structures and excessive depth of manholes.

c. Requirements for Impact Assessment.

1) When existing sewer pipelines are within the site of a proposed SWM facility, determine the
need for relocation or rehabilitation of the sewer in accordance with the following guidelines:

a) Existing manholes.

(1) Remove existing manholes within the pool required for the ten (10) year design storm
floodpool.

(2) Rehabilitate as necessary, existing manholes within the one-hundred (100) year design
storm floodpool to eliminate all significant inflow/infiltration points.

b) Existing sewer pipelines.

(1) Rehabilitate as necessary, existing sewer pipelines under the ten (10) year design storm
floodpool to eliminate all infiltration points.

(2) Dam embankments may be permitted over or around existing sewer pipelines if the
following is provided: Cost analysis showing the relocation around the embankment is
more costly than protection of the existing pipeline; access is provided for equipment to
maintain the pipeline; and an agreement to ensure the proper repair of the embankment by
a suitable public agency in the event that WSSC has to excavate the embankment.

(3) If the existing sewer pipeline and manholes are to remain within the floodpool, request an
inspection of the existing sewer pipeline and manholes through WSSC. WSSC will
coordinate inspection and rehabilitation recommendations.

2) "Sewer Rehabilitation Procedure for Installing Stormwater Management Facilities Over Existing
WSSC Sanitary Sewer Lines and Appurtenances".
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a) Pre-design inspection for manholes. Inspect existing manholes that fall within the one-hundred
(100) year design storm floodpool and make recommendations for the manholes. The
following are typical recommendations:

(1) Leave existing manhole as is.

(2) Insure watertight frame and cover is bolted and sealed on the existing lead, or silicone seal
older covers.

(3) Provide waterproof parging or other exterior waterproof coating to the existing manhole.
(4) Provide an interior waterproof sealant within the existing manhole.

(5) Ensure watertight pipe connections at the existing manhole.

(6) Replace existing manhole, as it is beyond repair.

(7) Remove existing manhole and relocate existing sewer pipeline.

b) Pre-design inspection for sewer pipelines. Using television inspection of the existing sewer

pipelines within the ten (10) year design storm floodpool, make recommendations for the
sewers. The following are typical recommendations:

(1) Leave existing sewer pipeline as is.
(2) Spot repair infiltration points.
(3) Line existing sewer pipeline in its entirety.

(4) Relocate existing sewer pipeline.

¢) Note any existing manholes, or existing sewer pipelines that lie within the earth embankment

area and make written recommendations for removal.

d) If the proposed embankment would be located over the existing sewer, make a cost analysis of

the recommended treatment versus relocation of the existing sewer pipeline around the
embankment. Final determination will be made by the WSSC.

e) Submit all recommendations to WSSC. Once approved by WSSC, incorporate the

recommendations in the SWM constructions plans.
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23. Relief Sewer Design.

a. Interaction of Relief Sewer with Existing Sewer.

1) Relief sewer design. Determine how the design flow will be routed. The topography, available
outlets, and available head may dictate which alternative is selected. Three (3) alternatives for
relief sewer design are as follows:

a) Flow is divided between the existing and relief sewer;
b) Flows in excess of a predetermined quantity are diverted to the relief sewer;
c) A predetermined flow from the upper end of the system is diverted to the relief sewer.
2) An examination of the flow quantities in the existing and relief sewer may determine the method
of relief. If on the other hand, the relief sewer is designed to take flows in excess of a fixed
quantity, the relief sewer itself will stand idle much of the time and solid deposits are likely.

Judgment is required in deciding which relief alternative is most appropriate. In some cases, the

best alternative may be to make the new sewer large enough to carry the total flow and abandon
the old one.

3) Diverting the flows.

a) If the flows are divided according to a predetermined ratio, the inlet structure to the relief sewer
must be designed to divide the flow.

b) If the relief sewer is to take all the flows in excess of a predetermined quantity, the excess flow
may be discharged over a weir to the relief sewer.

c) If a predetermined quantity is to be diverted in the upper reaches of the system, the entire flow

at the point of diversion may be sent to the relief sewer or the flow may be divided in a
diversion structure.

4) The design of the relief sewer must maintain a self-cleansing velocity of a minimum of two and
one half (2.5 fps) feet per second, see Hydraulic Design of Relief Sewers, in this section.
Determine the flow ratio between the relief sewer and the existing sewer and indicate this
information on the drawings.

5) The extent of the existing sewer line to be relieved will be determined by WSSC.

b. Flow Distributions.

1) Determine how the initial flows will be distributed and what changes are needed to redistribute

the ultimate flows. The flow quantity for both the initial and ultimate flow must be noted on the
drawings.
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2) Devices to regulate flow.

a) A weir can be designed to divert flows in excess of predetermined flow or ratio of flow. Weirs
can be either a permanent weir or temporary/adjustable weir.

(1) Permanent weir.
(a) Design a brick or concrete weir (same material as the channel).

(b) Minimum of 12" wide at the top of weir, with a side radius slope to the channel invert the
same as the diameter of the relief sewer piping and channel, see Sketch "Y".

(c) Indicate on the drawings the elevation of the top of the weir and the weir material.

Inside of Manhole or Structure

Top of Bench
/ (\ [ 2" Mininum

Top of Weir
- -

A
!

Diameter of Pipe Diameter of Pipe

\« Invert of Channel
SKETCH "Y*"

Relief Sewer - Flow Control Device (Weir)

(2) Temporary/adjustable weir.

(a) Design a weir plate, using an aluminum plate with lifting handles.

(b) The channel at the weir plate must be designed to suit the guide frame of the weir plates.
Typically the weir plates are non-circular and the channel must be designed to transition
from a circular channel to a flat bottom channel at the weir.

(c) Indicate on the drawings, the elevation at the top of the weir.

(d) If the design requires the weir to have adjustable height for flow control, provide the
capacities for each weir plate.

(e) Provide storage hooks on the manhole or structure wall to store the plates when they are not
in use.

(f) Lifting hooks above the weir plate location at the channels must be designed and provided
on the underside of the top slab.
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b) To divert all the flows from the existing sewer to the relief sewer, design the diversion structure
with a slide gate.

(1) Design the slide gates and their frame to suit the channel. Typically the slide gate is non-
circular and the channel must be designed to transition from a circular channel to a flat
bottom channel at the weir.

(2) Provide all manufacturers’ catalog material for slide gates and frames.

c. Junction Chambers, Structures or Manholes.

1) For the design guidelines for junction chambers, structures or manholes, see Part Two, Section 11
(Design of Structures).

2) In addition to the above requirements, provide the following:

a) Removable grating platform with access openings for the devices to regulate flows. The
platform must be above the top of the bench and a minimum of six (6) inches above the
hydraulic gradient of the design flow of the sewers.

b) Minimum of six and one half (6-1/2) feet of head room.

c) Channel design with all dimensions, sizes, shapes, slopes, etc.

d. Horizontal Alignment.

1) For general horizontal alignment requirements, see Part Two, Section 5 (General Horizontal
Alignment).

2) For most cases, the location of the relief sewer is designed parallel to the existing sewer.
Determine the spacing requirements between the two pipelines and the total working area
required, (easement and construction strips). Consider the following to determine the required
construction area:

a) The construction area over the existing sewer must not impose any additional loading on the
pipe which includes heavy construction equipment, trench excavation, etc., unless calculations
are submitted showing the existing sewer will not be damaged by the additional loading.

b) Area required for stockpiling materials along the alignment. Items that are considered to be
stockpile materials include storing the pipe along the trench, storing stone and gravel, and
storing excavated trench material, etc.

c) Contractor access road. This area must be left open at all times.

d) Trench width.

e) Area for construction equipment on the side of the trench.

2017 S-23.3



Part Two, Section 23. Relief Sewer Design SEWER DESIGN GUIDELINES

f) Minimum spacing requirements between relief sewer and original sewer pipelines; see Part
Three, Section 3 (Pipeline Crossings and Clearances).

g) Minimum work area on the side of the relief sewer, opposite of the existing sewer, is twenty-
five (25) feet. This area can be a combination of the easement and a construction strip.

e. Vertical Alignment.

1) For vertical alignment and profiles, see requirements under Part Two, Section 8 (Vertical
Alignment-Profiles).

f. Design Flows for Both Systems.

1) Show the design flows (Q) on the profile at all connecting sewer manholes, changes in pipe sizes,
changes in pipe slopes, and any other locations that will change the capacities will occur. These
flows are ultimate design flow.

a) Design flows for both pipelines.

(1) QPeRelel = the design flow for the relief sewer

(2) QExisting Sewer

the design flow for the existing sewer
b) Design capacities of both the pipelines.
(1) QFPeRelel = the design capacity of the pipe for the size and slope of the relief sewer
(2) QFPeEXSINY = the design capacity of the pipe for the size and slope of the existing sewer
c) See Hydraulic Design of Relief Sewers, in this section.
g. Hydraulic Design of Relief Sewers.

1) Flow rates.

a) Determine the flow rate using the existing range of flow rates (existing average, existing peak)

and future flow rates (ultimate [future] minimum, ultimate [future] average, and ultimate
[future] peak), consult WSSC.

b) Evaluate hydraulic limitations of the existing sewer. This will include an evaluation of the

existing sewer capacity, flow velocities, downstream controls/outfall conditions, and overflow
points.

2) Preliminary hydraulic analysis includes:

a) Relief sewer design alternatives. Specify the extent of the relief sewer and the locations of tie
in with the existing sewer at the upstream and downstream ends of the relief sewer. Evaluate
the method of providing relief capacity for the existing sewer. The choice of the method of
relief can depend on several factors such as peak and minimum flows, velocities in the existing
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b)

c)

d)

f)

9)

and proposed sewers, topography, available head, and downstream control/outfall conditions.
Consider the following alternatives:

(1) The proposed relief sewer is designed to divert part of the total flow from the upper reaches

of the system. This may require more than one point of flow diversion/distribution.

(2) The proposed relief sewer is designed to divert all flows in excess of a certain quantity, which

may be determined by the capacity of the existing sewer, or the flow at which the minimum
flushing velocity is attained.

(3) The proposed relief sewer is designed to accommodate all rates of flow in combination with

the existing sewer. This may require the design of an inlet structure at the upstream end or
more than one interconnecting junction structure for the system to divide the flows.

Estimate flows (minimum/maximum) to be conveyed by each sewer line. These flows may
vary along the length of the sewer lines.

Provide preliminary sizing of the relief sewer based on available head and proposed flows.

(1) Size the relief sewer flow for open channel flow conditions, using Manning's equation.

(2) A surcharged flow condition is not desirable for a gravity sewer. Use Manning's friction

factor of 0.013 (minimum) for new pipes, and reflect the type of pipe material and increase
of friction factor due to aging of the sewer pipes.

Provide preliminary HGL profiles for each sewer line for the range of flow rates. Include
backwater effects from the downstream control location and significant headlosses at manholes
and interconnecting structures.

Estimate the minimum/maximum flow velocities in each sewer line for the range of flow rates
considered. The minimum velocity of two and one half (2.5) fps for gravity sewers must
achieved daily.

Determine the method of flow diversion and distribution. The use of transverse weirs, side-
overflow weirs, orifices, baffles, sluice gates, proportioning flow channels, etc., may be
considered. Adjustable devices may be required to allow for flow adjustment.

Provide hydraulic design of flow diversion/distribution structures. For preliminary design, the
flow diversion/distribution devices may be sized assuming open channel flow conditions
prevail in the downstream sewer segments. Estimate headlosses and the HGL elevations of the
merging flow streams should match inside the interconnecting structure. The total number of
such structures should be minimized.

3) Detailed hydraulic analysis. Complete by the final design a detailed hydraulic analysis.

a)

Incorporate any changes and modifications made to the preliminary design. Consider the

following guidelines:

Base the final calculations of backwater profiles/HGL profiles for the sewer system on the step
backwater profile calculation methods to account for any backwater effects due to downstream
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b)

control and energy losses at manholes, interconnecting structures and pipe friction.
Calculation of energy losses at manholes or interconnecting structures must be done
individually for each structure. The purpose of these calculations is to ensure that the sewer
pipeline would be operating under open channel flow conditions at design flows. The starting
location and hydraulic grade in the existing downstream sewer for the backwater profile
analysis will be provided by WSSC. Provide references for the method employed for energy
loss calculation at the manholes and structures. If a computer program is used, provide
adequate information to show that the program computes the backwater profile accurately.

Headlosses at manholes and interconnecting structures should be minimized. These losses can
be caused by abrupt flow expansion and contraction due to improper channel design, changes
in flow direction, changes in flow velocities due to differences in upstream and downstream
pipe size/slope, changes in flow quantity and losses at flow control devices. It may be
necessary to compensate for these losses in order to avoid surcharge flow conditions.

Check the design of the flow diversion or distribution devices by incorporating any backwater
effects from the downstream sewer segment, based on the HGL profiles developed.

If surcharged flow conditions cannot be avoided, plot the HGL profile associated with the
maximum design flow on the pipeline profile.

High velocity transitions in interconnecting structures should be avoided so as to minimize
excessive turbulence and headlosses, especially for structures where there are flow diversions
or distribution devices.

If more than one pipe enters an interconnecting structure, it is necessary to design the transition
such that flow streams from individual influent sewers can blend together without abrupt
changes in water surface elevations. It is desirable to keep the velocities of the incoming flows
approximately the same.

4) ldentify and shown on the drawings, for each sewer pipeline that discharges into a downstream

wastewater pumping station, the location and elevation of the wastewater overflow point, as a

result of an inoperative wastewater pumping station.

5) Submit the drawings and detailed final hydraulic calculations in support of the relief sewer

design.
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24. Force Main Design.

a. Alignment - Horizontal and Vertical

1) Locate the force main as if it is a water pipeline, see requirements under Part One (Water), with
the following exceptions.

a) When adjacent or parallel to a water pipeline, design the force main in accordance with the
requirements of the sewer pipelines, see Part Three, Section 3 (Pipeline Crossings and
Clearances). Do not provide concrete encasement of the force main.

b) When the force main alignment is running parallel to a sewer pipeline, see the following
requirements:

(1) Where the sewer is existing, design the force main in accordance with the requirements of
relief sewers under Part Two, Section 23 (Relief Sewer Design) and Part Three, Section 3
(Pipeline Crossings and Clearances).

(2) Where the sewer is not existing, see Part Three, Section 3 (Pipeline Crossings and
Clearances).

c) Provide minimum vertical slope on the pipeline in profile: provide one tenth (0.1) of a foot in
fifty (50) feet of vertical alignment for pipelines 12-inch and smaller and one tenth (0.1) of a
foot in one hundred (100) feet of vertical alignment for pipelines larger than 12-inch.

2) For force mains in tunnels or casing pipes, see requirements under Part One, Section 18 (Tunnels
or Casing Pipes).

b. Profile Requirements.
1) See the requirements under Part One, Section 11 (Vertical Alignment - Profile).

2) Show the HGL on the profile for the design of the force main or provide a table on the plans,
providing the HGL elevation every fifty (50) feet along the length of the force main.

3) Design the top of the force main and its appurtenances, such as air release, and air and vacuum
valves, lower than the HGL.

4) Ideally, the force main should be designed without intermediate high points, and with the top of
the force main being below the hydraulic grade line at the minimum pumping rate so that air
release valves will not be needed. If the elimination of high points is not feasible or if the design
requires air and vacuum valves, for long, relatively flat vertical alignments, the design may

require air release and air and vacuum valves, see requirements under Part Two, Section 26 (Air
Valves).
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c. Allowable Pipe Material and Fittings.
1) Allowable pipe material.

a) DIP. For requirements using DIP, see Part One, Section 4 (Selection of Pipe Material) with
Sections 2 (Pipe Material and fittings) and 4 (Selection of Pipe Materials). All DIP Fittings see
Part One, (Pipe and Fittings) with special interior ling, see Specifications.

b) AWWA C900 PVC. May be used for force mains in diameters 12-inch and smaller as an
alternative to DIP if the PVC pipe meets the external load and internal pressure requirements,
as stated in this section.

(1) Pipe dimension ratio for AWWA C900 PVC. The use of PVC for force mains is limited by
the pipe diameter, operating pressure (including pump cyclic loading), and pipe dimension
ratio (DR) as follows:

() AWWA C900 DR14, total allowable internal, pressure operating and surge pressure is less
than two hundred (200) psi, except as noted in Pumping cyclic loading, in this section.

(b) Pumping cyclic loading.

[1] The on/off operation of pumps creates a cyclic loading, which may limit the total
allowable pressure in the force main. Information on cyclic loading is available from the
PVC PIPE Association — Handbook of PVC.

[2] Confirm the number of pump "on" and "off's" during the life of the force main and submit
calculations indicating whether total allowable pressure has to be reduced to account for
cyclic loading. For purposes of this design criteria, use the following equations for
finding the total allowable internal pressure:

DR14 pipe. The maximum total internal pressure = 3618 + C**%,
Where C is the number of pump "on" and "off's" during the life of the force main.

Example: Assuming a pump operates twice per hour (4 "on" and "off's") 24 hours per
day, 365 days per year for 75 years.
Then C = 4 x 24 x 365 X 75 = 2,628,000.
The maximum total internal pressure = 3618 =+ 2,628,000°% = 177 psi.

The above equation for the DR14 for cyclic loading include a derating factor assuming a
wastewater temperature of 80 degrees.

(2) Allowable cover for AWWA C900 PVC.

(a) AWWA C900 DR14, allowable cover is twenty five (25) feet. If the DR 14 pipe is
encased in granular material in accordance with the Specifications for PVC Gravity
Sewer Pipe and Standard Detail M/8.1a, maximum allowable cover is forty (40) feet: see
Standard Detail W/6.1.

(b) The allowable cover with native bedding/backfill is based on a soil modulus of O,
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deflection lag factor of 1.0, earth load calculated as prism load, and maximum allowable
deflection 2.5%.

(3) Information required on the Drawings.

(a) Indicate the allowable type(s) of pipe; DIP and/or AWWA C900 PVC.

(b) If AWWA C900 PVC is allowed, the specifications require DR14 pipe, unless noted
otherwise on the drawings. Calculate the maximum operating pressure and surge, and
assure that the operating and surge pressure is less than two hundred (200) psi and
adjusted for cyclic loading. In considering surge, note that the modulus of elasticity of
PVC is much less than that for DIP and therefore, for a given change in velocity, the
resulting surge is less for PVC than DIP.  Consult the PVCPIPE Association —
Handbook of PVVC for additional information.

(c) If granular material bedding is required due to the depth of cover, see "Allowable cover
for AWWA C900 PVC" in this section, and include a note to provide bedding for the
PVC according to Standard Detail M/8.1a.

c). High-Density Polyethylene Pipe (HDPE) for 12-inch and smaller force mains.
(1) Pipe Dimension Ratio (DR)
(@) ASTM F714/AWWA C906, DR-11

(b) For HDPE, total allowable internal pressure, operating plus surge, not to exceed one
hundred thirty (130) psi.

(c) HDPE pipe OD equals DIP OD. The Designer must consider difference in pipe 1D and
OD when using HDPE pipe.

(d) Allowable cover for HDPE DR-11 is twenty five (25) feet.
(2) Method of Construction
(a) HDPE pipe can be installed in open-cut only.

(b) HHD will require the contractor to test pit along the alignment every one-hundred (100)
feet, see Specifications.

(3) Joints and thrust restraint.
(a) HDPE- Joined by thermal butt-fusion or electrofusion and is consider restrained.
(b) HDPE has a very high coefficient of thermal expansion/contraction. To prevent
pullout of the HDPE pipe from an unrestrained joint because of contraction due to

change in temperature, a thrust collar is installed on the HDPE pipe adjacent to the
manhole, see Standard Detail PS/3.1.
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(4) Horizontal and vertical alignment, see requirements under in this section under Force Main
Design, except for the following:

(a) For minimum radius of curvature for HDPE force mains, see Table "18". Radius of curvature
at low points should be maximized.

TABLE "20"

Minimum Curve Radius for HDPE Force Mains

Pipe Size Minimum Radius
4-inch 130 feet
6-inch 200 feet
8-inch 270 feet
10-inch 330 feet
12-inch 400 feet
14-inch 470 feet
16-inch 530 feet
20-inch 670 feet
24-inch 800 feet

(b) Do not design ninety (90°) degree bends in the pipeline alignment.
2) Allowable fittings for AWWA C900 PVC and HDPE.
a) AWWA C900 PVC

(1) Limit the type of fittings on the force main to only bends; see allowable fitting
requirements under Part One, Section 7 (Allowable Fittings).

(2) Use only DIP Fittings; see allowable fittings in accordance with Part One, Section 2 (Pipe
Materials and Fittings) and with special interior ling, see Specifications.

b) HDPE
(1) Fittings on HDPE
(a) Electrofusion coupling only for Air Release Manhole

(b) DIP fittings, see allowable fittings in accordance with Part One, Sections 2 (Pipe
Materials and Fittings) and 3 (Pipe and Fittings) with special interior ling, see
Specifications.

[1] DIP Fittings diameters does not match HDPE pipe outside diameter. Determine
the correct diameter of DIP fittings for HDPE pipe.
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3) Thrust restraint for AWWA C900 PVC and HDPE.
a) AWWA C900 PVC

(1) For thrust restraint, concrete thrust blocks are the preferred method of restraint. If
blocking is not possible, restrained joints may be used, see "Allowable fittings for
AWWA C900 PVC", in this section.

(2) Design the thrust restraint, in accordance with Part Three, Section 27 (Thrust Restraint
Design for Buried Piping).

b) HDPE
(1) HDPE- Joined by thermal butt-fusion or electrofusion and is consider restrained.

(2) HDPE has a very high coefficient of thermal expansion/contraction. To prevent pullout
of the HDPE pipe from an unrestrained joint because of contraction due to change in
temperature, a thrust collar is installed on the HDPE pipe adjacent to the manhole, see
Standard Detail PS/4.0.

4) Design criteria for AWWA C900 PVC.

a) Design the PVC C900 pipeline without curves using fittings only. See Part One, Section 12
(Allowable Joint Deflections) and Part One, Section 14 (Joint Deflections at Fittings).

b) Field bending of PVC pipe is not permitted and the manufacturers’ allowable PVC pipe joint
deflection is limited. See Part One, Section 13 (Allowable Joint Deflections).

d. Appurtenances and Structures.

1) Air release, and air and vacuum valves, see requirements under Part Two, Section 26 (Air
Valves) and Profile Requirements, in this section.

2) Blowoffs.

a) Locate blowoffs near the wastewater pumping station. The wastewater pumping station by-
pass piping may be used to blowoff the force main piping, see WSSC Design Guidelines for
Wastewater Pumping Stations (DG-06).

b) Blowoffs along the force main normally are not required; however, where the force main
contains a long depressed section between two high points or in case the force main needs a
point to drain the system, WSSC may require a blowoff. The design of blowoff piping consists
of a valve connection on the force main and piping to either a gravity sewer manhole or to a
manhole so that a pump can be used to drain the force main to a gravity sewer manhole, tank
truck, etc.

3) Provide flushing connections on the force main if required by WSSC. Design the flushing
connection to allow WSSC to clean the force main. WSSC will determine the size and spacing,
if required.
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4) Transition manhole.

a) Design the connection between the force main and gravity sewer with a transition manhole so
that wastewater will be flowing full at all times in the force main. Typically, the invert of the
gravity sewer will be one (1) inch above the crown or top of the force main.

b) For force mains smaller than 12-inch in diameter, see the WSSC Standard Detail S/6.6.

c) When the force main is 12-inch and larger, provide a design for the transition manhole with a
connection to the manhole that will allow the force main to remain full at all times. The design
must also protect maintenance personnel or others from falling in the pipeline because of the
steep slope required for the channel when larger force mains are used.

d) Hydrogen Sulfide (H,S) corrosion mitigation.
(1) Transition Manholes

(a) See the Specifications for interior coatings and specify on the drawings the limits of
interior coating for the transition manhole, at least one-hundred (100) feet of the
force main before the transition manhole and distance from the transition manhole
along the gravity sewer pipeline if it is other than PVC pipe. The minimum distance
along the gravity sewer pipeline is to the next manhole for the interior coating, but
the design may require several downstream manholes and pipeline sections to have
interior coatings, see Specifications for transition manholes.

e) PVC AWWA C900 and HDPE force mains require a tracer wire on top of the PVC AWWA
C900 or HDPE pipe, in accordance with the Specifications.

(1) The tracer wire shall be placed on top of the PVC AWWA C900 pipe and to be
connected to a Continuity Test Stations; see Standard Detail W//9.0.

[1] Locate Continuity Test Stations next to all vaults and manholes; see Standard Details
W/9.0.

[2] If spacing between Continuity Test Stations is over eight hundred (800) feet, provide
Continuity Test Stations every five hundred (500) feet; see Standard Details W/9.0.

[3] Locate Continuity Test Stations at every connection to existing force mains; see
Standard Details W/9.0.

e. Hydraulic Design of Force Mains.
1) Guidelines for hydraulic design of force main are as follows:
a) The design of a sewage force main must be coordinated with the design of the wastewater
pumping station. Provide a design criteria report, which discusses the range of design flow for

the planning period, the proposed design of the pumping station, and the force main as a
unified system.
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b) Develop the proposed alignment in plan and depict the changes in force main elevations in
profile.

c) The number of air valve installations should be minimized. This can be achieved by reducing
the number of high points and slope breaks, and by using a profile that rises continuously from
the pumping station toward the transition manhole. This allows the use of air injection as a
method for the control of hydrogen sulfide (H,S) corrosion and odor problems, if necessary.

d) Develop the system curve for the force main, which shows the total energy losses associated
with the range of possible pumping rates. Using the system curve, develop the HGL profiles.

(1) Use Hazen-Williams (HW) equation for estimating friction losses; HW friction factors

applicable for the type of pipe material and age of the force main. Since the friction factor
cannot be exactly defined for a new design, two values of HW friction factors may be
selected to cover a range of possible pump operating points. Incorporate minor losses at
transitions and bends. Darcy-Weisbach equation may be used as an alternative.

(2) Develop HGL profiles for the range of pumping rates (minimum, average and maximum

rates) planned for the pumping station.

(3) For calculating friction losses in an existing force main, existing flow and pressure data, if

(4)

available for the force main and pumping station system can be used to determine the HW
friction factor.

Base the static head on the difference in vertical elevations between the wet well low
operating level and the point of force main discharge to the gravity sewer.

e) It is desirable to minimize the length of the force main so as to minimize the cost of
construction and operation.

f) Vertical alignment.

1)

(2)

©)

Uphill pumping is preferred in a force main, where the force main discharge point to the

gravity sewer is at a higher elevation than the rest of the system, so as to keep the force main
under pressure.

If an intermediate high point in the force main lies above the downstream point of the gravity
discharge, a partial vacuum condition can be created at the high point, when the force main
drains after pumps shut off and when the HGL profile drops below the high point.

Downhill pumping, vertical profiles which are conducive to siphoning at high points and
gravity drain/air locking in downhill pumping conditions will require special analysis to
ensure proper hydraulic performance. These types of force main profiles are also conducive
to potential severe waterhammer pressures caused by rapid velocity change in the force main
resulting from pump start up or shut down. It is therefore recommended that force main
profiles which can generate downhill flow be avoided. If downward pumping condition
cannot be avoided, then proper hydraulic performance of the force main should be ensured
based on sound engineering and design principles. Consider the following, when downbhill
pumping is required.
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9)

h)

)

K)

(a) The downward sloping force main section following the high point may not flow full during
initial line start up because the flow carrying capacity exceeds the line filling rate. The
elevation of the high point, in this case, will give the highest static head that the pump must
overcome during initial start up.

(b) The downward sloping force main section may not flow under pressure at some pumping
rates during normal operation of the pumping station and when pumps shut down. Consider
whether and how the pressurized pipe flow should be achieved and maintained.

(c) The extent and effects of partial vacuum condition/siphon action on force main hydraulic
performance. Consider allowing the partial vacuum condition during normal conditions
and how is it maintained.

(d) The trapping of air/sewer gases at the high point and the downward sloping section, and the
effects on pumping head and removal of the air/gas from the force main.

(e) Potential waterhammer pressure due to pump shutdown or power failure.

In general, a minimum velocity of two (2) feet per second (fps) is required to maintain solids in
suspension. Velocities ranging from three (3) to three and one half (3.5) fps would be required
to re-suspend solids that have settled in the force main. This higher velocity is required for
force main profiles which exhibit multiple high points and low points. Relatively small
stations with intermittent pumping of one or two pumps generally should be designed for
higher minimum velocities in the force main, compared to larger stations having more than
three pumps. The minimum velocity required must be based on engineering as well as
operation and maintenance considerations.

The maximum velocity in a force main is about six (6) fps. High velocities generating high
headlosses and potential severe waterhammer pressures are not desirable. Flow velocity can
vary in a force main, depending on the number of pumps operating in a pumping station. Base
the maximum force main velocity on the peak pumping rate that would be delivered during the
peak wastewater influent condition.

The minimum size for a force main size is 4-inch diameter.

Evaluate the severity of waterhammer pressures in the force main under the worse case
scenario assuming power failure at the pumping station coincident with firm pumping capacity.
Upon power failure at the pumping station, severe down surge (low pressure) can propagate
throughout the entire force main, followed by upsurge (high pressure). Examine potential for
water column separation in the force main. Methods of waterhammer pressure control and
relief should be incorporated, if necessary.

Consider the operating pressure and the surge pressure in designing thrust restraint for the force
main, see Part Three, Section 27 (Thrust Restraint Design for Buried Piping).

Submit drawings, details and final hydraulic calculations to support the force main design.
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f.  Hydraulic Transients.

Hydraulic transients are the time-varying phenomena that follow when the equilibrium of steady
flow in a system is disturbed by a change of flow that occurs over a relatively short time period.

1) Surge Control for Raw Sewage Force main: The strategies for controlling surge in raw sewage
force main/ sewage pumping stations are limited as compared to the pumping of clean water,
because some of the valves (globe and butterfly, for example are unsuitable, the reliability of
other valves (such as vacuum and air release) depends on frequent and vigilant maintenance, and
air chambers are far more maintenance-dependent for sewage than for water. However adequate
control strategies remain and any proposed solution should be checked thoroughly.

2) Transients are important in hydraulic systems because they can cause rapture of pipe and pump
casings, pipe collapse, vibration, excessive pipe displacements, pipe fitting and support
deformation /failure, vapor cavity formation, cavitations and column separation. There is no
simple, easy way to perform reliable transient analyses. Computer modeling is the most effective
means available, but there are practical constraints on time and cost. Every pump and pipeline
system is subject to transient pressures, but it is impractical to spend the time and expense
necessary to analyze all of them. The following guidelines can be used to decide whether a
complete transient analysis is required or not:

a) Do Not Analyze:

(1) Pumping station with flow rate less than 100 gal/min. discharge piping is usually such that
velocity is low and transient pressures are low.

(2) Pipelines in which the velocity is less than 2ft/sec.

(3) Pumping systems with a static differential pressure between suction and discharge of less
than 30 ft. Warning: it is possible that a very low static head coupled with a relatively high
dynamic head could result in a column separation problem.

b) Do Analyze:

(1) Pumping systems with a total dynamic head greater than 50ft if the flow rate is greater than
500 gal/min.

(2) High lift pumping systems with a check valve, because high surge pressures may result if
the check valve slams shut upon flow reversal.

(3) Any system in which column separation can occur:
(a) Systems with “knees” (high points).
(b) A force main that needs automatic air venting or air-vacuum valves.

(c) A pipeline with a long (more than 300ft.), steep gradient followed by a long, relatively
flat gradient.

2017 S-24.9



Part Two, Section 24. Force Main Design SEWER DESIGN GUIDELINES

3) A serious surge may occur if any one of the following conditions exists and if two or more

a)
b)

c)
d)

€)

f)

9)
h)

)

conditions exist, a surge will probably occur with a severity proportional to the number of
conditions met:

High spots in pipe profile.
Steep gradient: Length of force main less than 20 TDH.
Flow velocity in excess of 4 ft/sec.

Factor of safety (based on ultimate strength) of pipe (and valve and pump casing) less than 3.5
for normal operating pressure.

Slowdown and reversal of flow in less than t. (Critical Period, sec.).

The critical period (t.) is the roundtrip time of travel of the pressure wave from and back to the
point of flow change and is given by the following equation:

t.- 2L/a, where

L = length of force main between point of flow change and point of reflection, (ft) and

a = velocity of pressure wave, (ft/sec.).
The velocity of a water hammer pressure wave depends on the physical properties of the
fluid and the force main pipe, and the acceleration due to gravity. It can be calculated
with the following equation:

a= 4720 (U.S. customary units)

J1+Ci(kd / Ee)

C1 =1, for pipe with expansion joints throughout
=1 - p? for pipes anchored against axial movement (buried force mains, for example)
= 5/4 - , for pipes without expansion joints and anchored at the up-stream end

i = Poisson’s ratio

k = bulk modulus of water, taken as 300,000 Ib/in®

d = pipe diameter, in

E = modulus of elasticity of pipe material, Ib/in®

e = thickness of pipe wall, inches

Check valve closure in less than t;
Any valve closure (or opening) in less than 10 sec.
Damage to pump and motor if allowed to run backward at full speed.

Pump stopped or speed reduced to the point where shut-off head is less than static head before
the discharge valve is fully closed.

Pump started with discharge valve opened.
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k) Booster stations that depend on operation of main pumping station.
1) Presence of quick-closing automatic valves that becomes inoperative if power fails or pumping
system pressure fails.

4) References

g.

Fluid Transients in Systems (Wylie & Streeter),
Collection and Pumping of wastewater (Metcalf & Eddy, INC)
Pumping station design (Robert L. Sanks).

Field Testing Requirements for Force Mains.

1) According to the Specifications, a contractor is required to field test newly constructed sewage

force mains to pressures indicated on the drawings or in the special provisions. Develop the
required test pressures based on operating and surge pressures and indicate them in the contract
documents. This may require the calculation of these numbers based upon force main
configuration and pump characteristics. Some of the information required to develop these
numbers may be obtained from the pumping station design or found in the contract documents

for the pumping station. Submit documentation for calculations for test pressures, for approval
by WSSC.

Required Analysis for Hydrogen Sulfide (H,S) Generation and Release.

1) Generation.

2)

a) Perform the analysis for the proposed design indicated in Part Two, Section 28 (Hydrogen

Sulfide (H,S) Control) to determine the potential for hydrogen sulfide generation.

b) Design the system piping layout to minimize the total piping lengths and pipe sizes within the

constraints of the hydraulic design criteria, so as to minimize sewage detention time in the
system. Downhill pumping conditions with a high point above the transition manholes will
potentially cause the release and accumulation of hydrogen sulfide gas at the high points.
Avoid high points in the design, if possible.

The discharge of sewage from a force main into a gravity sewer can potentially generate odor and
the release of hydrogen sulfide at the transition manhole and in the downstream gravity sewer.
Turbulence in the transition manhole should be minimized. Consider in the design and selection
of gravity sewer pipe material downstream of transition manholes, corrosive effects of hydrogen
sulfide, see the requirements in Transition Manhole, in this section and Part Two, Section 28
(Hydrogen Sulfide (H,S) Control) and Part Two, Section 3 (Selection of Pipe Material-Gravity
Sewer).
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25. Grinder Pump, Pressure Sewer System.

a. General.

1) Refer to WSSC Standard Operating Procedure governing authorization of grinder pump/pressure
sewer systems. A grinder pump and pressure sewer system is to be considered as an alternative
for providing sewer service for a site, only if the site cannot be serviced by conventional gravity
systems (including pumping stations).

2) Pressure sewer system is defined in this section as an area to be serviced by more than a single
grinder pump.

b. Design Requirements.

1) Grinder pumps used in pressure sewer systems for residential areas can only be the ones that have
been previously approved or ones that may be subject to approval by the WSSC for systems
applications. Determine the type and model of the pump suitable for the system.

2) All pump types and models are to be the same in a single pressure sewer system unless otherwise
approved by the WSSC.

3) Primary design parameters to be considered are the number of pumps under simultaneous
operation, flow velocities in pressure sewer piping, and limiting the operating head at a pump.
Consider the following guidelines in defining these parameters:

a) Number of pumps under simultaneous operation.

(1) For Semi-positive displacement pump systems, using Environment One (E/1) pumps, the
maximum number of simultaneously operating pumps has been statistically defined and
referenced in the Environment One Pressure Sewer Design Handbook. Use this information
for the design of such systems.

(2)_For Centrifugal pump systems.

(@) The maximum number of pumps that may be expected to operate simultaneously has not
been consistently developed for centrifugal pump systems. Such systems shall be sized so
that the pumps under simultaneous operation shall be able to discharge the peak flow

generated by the dwelling units located upstream of any point in the pressure sewer system
under consideration.

(b) For centrifugal pumps having a nominal discharge rate relatively close to that of an E/1
pump, the maximum number of simultaneously operating pumps developed for E/1 pump
systems may be used.

b) Flow velocities.
(1) Size a system for the maximum number of pumps that may be expected to operate under the

full development stage, thereby generating the highest flow velocities and pumping head.
Also consider in the design system hydraulics during the initial stage when a fewer number

2017 S-25.1



Part Two, Section 25. Grinder Pump, Pressure Sewer System SEWER DESIGN GUIDELINES

of pumps are expected to operate and lower velocities may be expected.

(2) The minimum flow velocity should be approximately three (3) fps under simultaneous pump

operating conditions, except for piping servicing one to two dwelling units where a two (2)
fps minimum velocity shall be used. A three (3) fps minimum velocity criteria is required for
pressure sewer profiles which have multiple high points and low points.

(3) The maximum velocity shall be approximately seven (7) fps under simultaneous pump

c)

operating conditions.

Operating head at a pump.

(1) Design an E/1 semi-positive displacement pump at one hundred twenty-five (125) + feet

(maximum) of pumping head, although the manufacturer’s pump performance curve may
show a maximum operating head of one hundred thirty-eight (138) feet. WSSC recommends
maximum pumping head for system design to be ninety (90%) percent of the manufacturer’s
pump performance curve.

(2) Design a centrifugal pump not to operate at above ninety (90%) percent of its shut off head

and at or below its cut off point. The shut off head is the head at zero pump discharge; the
cut off point is a point on the pump curve where discharge head decreases abruptly with a
small incremental flow.

(3) Size a pressure sewer system and develop alternative designs such that the above criteria can

be met during the full development stage and the initial stage as well.

4) Piping system design. With the selected maximum number of grinder pumps in simultaneous

a)

b)

operation, design the piping system and submit all calculations, using the following design
methods:

For semi-positive displacement pump systems using E/1 pumps, the design methodology is
described in detail in the E/1 Design Handbook for Pressure Sewer Systems. Computerized
design may be used for complex systems to give better accuracy in hydraulic calculations.

For centrifugal pump systems, a number of branches should be used to represent the piping
layout similar to the design of semi-positive displacement pump systems. The peak flow
generated by all dwelling units in a branch shall be estimated. Locations of the pumps shall be
designated and computer designs shall be used for analyzing system hydraulics during
simultaneous pump operation.

Pumps located at the most remote part of a system, farthest from the point of discharge to
gravity system, and pumps located at the lowest elevations in a system must be considered in
pump selection for simultaneous operation.

Size of pressure sewers, maximum 4-inch pipe diameter and minimum 1-1/4-inch pipe
diameter.

Allowable pipe material, SDR-21 PVC pipe and/or SDR-11 HDPE pipe, see Specifications.
PVC pipe is generally installed in open-cut trench and HDPE pipe can be installed in open-cut
trench or by horizontal directional drilling.
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f) Use Hazen-Williams (HW) friction coefficient of one hundred forty (140) for calculating

headlosses through piping. Consider headlosses through fittings and bends and other minor
losses when calculating the total dynamic head.

g) In computing the static head, base the pump elevation on the developer's proposed elevation at

which the grinder pump will be installed.

h) Centrifugal grinder pumps should not be designed to operate at or below the pump's cut off

i)

point. This situation can occur at centrifugal pumps located relatively close to the transition
manhole and at pump elevations close to that of the transition manhole, when fewer than the
maximum number of pumps is operating simultaneously. These operating scenarios should be
analyzed during system design, so as to ensure that the pumps will perform satisfactorily under
various operating conditions.

Use sound engineering and hydraulic principles in design and analysis. Consider various
scenarios of pipe sizes, system layout, and pump operation to arrive at an optimum design. Use
of computer analysis enables checking for minimum and maximum flow velocities and pump
discharge head under various operating scenarios.

(1) Uphill pumping is preferred in a pressure sewer system where the point of discharge to

gravity system is at a higher elevation than the rest of the system, so as to maintain positive
pressure throughout the system.

(2) Eliminate vertical piping alignment that may be conducive to siphoning at high points or

gravity drain/air binding in downhill pumping conditions.

(3) Ideally, high points and low points are to be avoided and a continuously rising pressure sewer

profile toward the point of gravity discharge is to be designed. Place pressure sewer air
vacuum and air release valves at all high points in a system, if the high point cannot be
eliminated.

(4) PVC and HDPE pipe having the same nominal diameter have different inner diameters.

Hydraulic calculations used for sizing the pipe diameters of the system should reflect this. If
the option of using PVC and/or HDPE piping is allowed, the nominal pipe diameters called
for on the drawings may be different depending on the material. For example, calculations
might indicate 1-1/2-inch PVC is hydraulically satisfactory in a particular situation.
Calculations may indicate, however, that 1-1/2-inch HDPE, due to its smaller ID, is not
hydraulically compatible for the same situation. The use of HDPE as an alternative may
therefore require 2-inch HDPE. If the Contractor has the option of using either PVC or
HDPE under these circumstances, a note must placed on the drawings indicating that where
the drawings show 1-1/2-inch PVC, 2-inch HDPE installed by horizontal directional drilling
may be used as an alternative.

j) Verify calculations used in sizing the grinder pump system with basement elevations shown on

the drawings.

k) Joints and thrust restraint.
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5)

(1) Lengths of PVC pressure sewer pipe greater than 1-1/4-inch diameter are joined together
using push-on gasketed integral bell and spigot joints or bell by bell gasketed couplings. 1-
1/4-inch PVC pipe is joined together using solvent weld couplings or integral solvent weld
bell and spigot joints. In limited cases, for instance at connections to valves in flushing
connection manholes, flanged or threaded joints are necessary, see Standard Details PS/1.2
and PS/1.3. Material and installation requirements for all joints are provided in the
Specifications. Thrust restraint for PVC pressure sewer pipe is provided by concrete thrust
blocking; see Standard Details PS/1.4, PS/1.41 and PS/1.42.

(2) HDPE pipe is generally a continuous pipe from a long coil or lengths of pipe and fittings
joined by thermal butt-fusion, electrofusion, or by special mechanical couplings. Joints for
all HDPE pipe that is to be installed by horizontal directional drilling will be butt-fused.
Butt-fusion and electrofusion joints are restrained joints and this should be considered in
cases where sufficient lengths of pipe can be harnessed for use in thrust restraint in lieu of
using concrete thrust blocking. For information on thrust restraint design using restrained
joint pipe, see Part Three, Section 27 (Thrust Restraint Design for Buried Piping). Where
sufficient length of restrained joint pipe is not available to restrain a fitting, provide thrust
blocking, see Standard Details PS/3.0. Special mechanical couplings and transition fittings
are used for connecting HDPE pipe to HDPE pipe or to different pipe materials such as PVC
in open-cut installation. Material and installation requirements for these special mechanical
couplings and transition fittings are included in the Specifications. Some of the mechanical
couplings provide joint restraint. HDPE has a very high coefficient of thermal
expansion/contraction. To prevent pullout of the HDPE pipe from an unrestrained joint
because of contraction due to change in temperature, a small thrust collar is installed on the
HDPE pipe adjacent to the unrestrained joint, see Standard Detail PS/3.1. Where an HDPE
pipe end is to be inserted into a mechanical type coupling or joint, a metal insert must be
installed inside the end of the HDPE pipe that goes into the joint, see Specifications.

Locator Stations. It may become necessary in the future to locate the HDPE pipe installed by
horizontal directional drilling. The Specifications therefore require the Contractor to pull a
copper wire along with the pipe. The wire is terminated at each end of the HDPE in a locator
station. Two types of locator stations are specified in the Specifications and shown in the
Standard Details. One type is used when the wire is terminated in a manhole, such as used for a
flushing, air release and transition manholes, see Standard Detail PS/8.0. At the other end
provide a flush-mounted underground station used when a manhole is not available or
convenient, see Standard Detail PS/8.1. Refer to and indicate on the drawings, the location(s)
and type of the locator stations.

c. Appurtenances and Structures.

1)

Flushing connections. Install approximately every four hundred (400) feet in the system, at dead

ends and along downbhill sloping piping. There are two (2) types of flushing connections, in-line
and terminal.

a) For terminal and in-line flushing connections for pressure sewers less than 2-1/2-inch diameter,

see Standard Detail PS/1.2.

b) For in-line flushing connections for pressure sewers 2-1/2-inch to 4-inch diameter, see Standard

Detail PS/1.3.
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2) Air valves. For the design see requirements under Part Two, Section 27 (Air Valves). For
Standard Details, see PS/1.5 and PS/1.5a.
3) Transition manhole.

a) Design the connection between the pressure sewer and the gravity sewer with a transition
manhole. Set the top of weir elevation in the transition manhole 1-inch higher than the crown
of the pressure sewer. Pressure sewers 4-inch and smaller in diameter; see the Standard Details
PS/4.0, PS/4.1 and PS/4.2.

b) Design the invert elevations of both the pressure sewer and the gravity sewer at the same
elevation.

c) Hydrogen Sulfide (H,S) corrosion mitigation.

(1) Coat the interior of the transition manhole, see Specifications and provide a note on the
drawings.

(2) Coat the interior of the gravity sewer pipeline if it is other than PVC pipe. Note the distance
of the gravity sewer piping requiring interior coating on the drawings. The minimum
distance for interior pipe coating is to the next manhole, but the design may require several
downstream manholes and pipeline sections to have interior coatings, see Specifications.

4) Pressure sewer house connections (PSHC).

a) For trench details for PSHC, see Standard Detail PS/1.0. Provide a service valve assembly at
the end of the PSHC; see Standard Detail PS/1.1.

b) Do not design PSHC in a common trench with a water house connection (WHC); see Part
Three, Section 3 (Pipeline Crossings and Clearances).

d. Horizontal and Vertical Alignment.

1) Horizontal alignment, see requirements under Part Two, Section 24 (Force Main Design), except
for the following:

a) For minimum radius of curvature for PVC and HDPE pressure sewer pipe, see Table "18".
Radius of curvature at low points should be maximized.

TABLE "18"
Minimum Curve Radius for PVVC and HDPE Pressure Sewers

Pipe Size Minimum Radius
1-1/4-inch to 1-1/2-inch 60 feet
2-inch 70 feet
2-1/2-inch 90 feet
3-inch 100 feet
4-inch 130 feet

b) Do not design ninety (90°) degree bends in the pipeline alignment.
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c) Design the piping layout to minimize the total piping length.

2) Vertical alignment, see requirements under Part Two, Section 24 (Force Main Design).

3) To install HDPE pipe by horizontal directional drilling construction areas will be required at one
end of the operation for layout and fusing pipe lengths to be pulled unless coils are used, and at
the other end to set up and operate the drilling/pulling machine and drilling fluid storage tank and
waste fluid storage. The amount of area required depends on the specific equipment used.
Generally, sufficient area will be available in the normal easement and construction strip used in
the pipeline design. Verify that adequate space is available in the easement and construction

strip limits.
e. Required Analysis for Hydrogen Sulfide (H,S) Generation and Release.

1) Generation.

a) Design submittal requirements. Perform the analysis for the proposed design as indicated in
Part Two, Section 29 (Hydrogen Sulfide (H,S) Control) to determine the potential for
hydrogen sulfide generation.

b) System design. Design the piping layout to minimize the total piping lengths and pipe sizes
within the constraints of the hydraulic design criteria, so as to minimize sewage detention time
in the system. Avoid downhill pumping conditions with a high point above the transition
manholes, which will potentially cause the release and accumulation of hydrogen sulfide gas at
the high points.

2) Release. The discharge of sewage from a pressure sewer into a gravity sewer can potentially
generate odor and the release of hydrogen sulfide at the transition manhole and in the
downstream gravity sewer. Turbulence in the transition manhole should be minimized. Consider
the corrosive effects of hydrogen sulfide in the design and selection of gravity sewer pipe
material downstream of transition manholes, see the requirements in Transition Manhole, in this
section, and under Part Two, Section 28 (Hydrogen Sulfide (H,S) Control) and Section 3
(Selection of Pipe Material — Gravity Sewers).

f. Industrial or Commercial Developments.

1) Except for on-site systems, where each system is designed to service one property, the use of
grinder pumps systems for non-residential development is not permitted. For on-site grinder
pump systems, it is important to recognize the uncertainties in estimating total system flows,
daily flow pattern, and the number and capacity of grinder pumps that may be expected to
operate simultaneously.

g. Abandonment of Existing Pressure Sewer.

1) For PVC PSHC, remove minimum one (1) foot section of PSHC; cap existing PSHC at mainline
tee and at end of abandoned PSHC. See Standard Detail PS/6.0.

2) For HDPE PSHC, remove minimum two (2) foot section of PSHC, provide coupling, PVC nipple
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and cap on mainline side of abandoned PSHC. Provide cap on end of abandoned PSHC. See
Standard Detail PS/6.0.

h.  Connecting to Existing Pressure Sewer.

1) Connect new mainline pressure sewer or PSHC to existing pressure sewer using socket tee,
nipples and coupling. See Standard Detail PS/5.0.

i. Connecting Pressure Sewer House Connection (PSHC) into a Gravity Sewer.
1) Connect PSHC to a clean-out and gravity sewer house connection; see Standard Detail PS/1.6.
J. Shutdown of Existing Pressure Sewer System.

1) Shutdown requirements are in the Specifications.
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26. Air Valves.

a. General.

1) Ideally, the vertical alignment of sewage force main(s) and grinder pump pressure sewer systems

should have only one high point at the discharge point to the gravity sewer. Air release and air
and vacuum valves require frequent maintenance in order for them to function as intended.
Consider the cost of maintaining the air valves versus the cost associated with eliminating high
points on the profile and constructing the force main, or pressure sewer deeper to accommodate
the air release, and air and vacuum valves.

b. Design Requirements.

1) First, consider the cost of constructing the force main or pressure sewer deeper to eliminate the

need for air valves.

2) Determine the appropriate location and size for all air release, and air and vacuum valves and

submit the design computations.

3) Sulfide build-up in the force main usually can be prevented by injection of compressed air into

the force main at the pumping station. Unfortunately, air cannot always be used because of an
irregular profile of the force main. Where air release, and air and vacuum valves will be used,
determine the process of controlling sulfide buildup and coordinate with the design of the
pumping station.

4) On profile, determine the invert of the pipeline using the design depth shown on the details for

5)

C.

the air valve vaults and manholes; see the requirements under Part Two, Section 10 (Design of
Structures).

Include coating of the interior of the air valve vault/manhole in the design, see Specifications.

Type and Piping Configuration.

1) The type of air release, and air and vacuum valves used shall be for sewage application only. The

air release and air and vacuum valves for sewage applications must be equipped with a back-
flushing system. Do not use the type of air release, and air and vacuum valves which are for
water mains.

2) Piping configuration.

a) Determine the piping configuration for air release, and air and vacuum valves in vaults or

manholes and provide details on the drawings.

b) Take into account odor from sulfide buildup and locate the vent piping so as not to discharge

odor into the air near homes, schools, churches or businesses. If venting of the air release and
air and vacuum valves must be discharged near homes, churches, schools or businesses,
provide a deodorizing system as part of the design.
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d.

1)

Design of Air Vacuum Valves and Air Release Valves.

Air vacuum valves and air release valves for force mains and pressure sewers generally serve
similar purposes as the valves designed for water pipelines. Attempt to avoid and minimize the
use of air vacuum and air release valves in force mains and pressure sewers, because these valves
generally require regular maintenance to ensure proper performance. The same principles
recommended for sizing and locating air valves on water pipelines may be considered applicable
for force mains and pressure sewer applications. However, note the following differences.

a) Air valve design.

(1) As a minimum requirement design pressure sewer system, air/vacuum valves and air release
valves at the high point in the piping systems. High flow velocities generated during
simultaneous operation of the maximum number of pump, may remove some of the air
entrapped in a downwardly sloping pipe. However, an exact criterion for the velocity is
lacking. Air valves would be needed if the volume of downwardly sloping pipe from a high
point to the next low point is in excess of that which can be pumped out during a continuous
pumping interval. Under these situations, air valves would be needed at intermediate points
along the downward sloping pipe.

(2) Sizing.

(a) Since blowoff valves generally are not used for the maintenance of force mains or pressure
sewer piping, air vacuum valves need not be sized for line draining through blowoff valves
for normal maintenance. Air vacuum valves must be sized for line filling. In case of
downhill pumping conditions, vacuum pressure can occur at high points elevated above the
transition manhole, when pumps shut down. If vacuum pressure is to be prevented, then
air vacuum valves should be sized to break the vacuum. However, downhill pumping
conditions should be avoided in force main and pressure sewer systems.

(b) Evaluate the possibilities of catastrophic conditions such as column separation due to
waterhammer effects, and buckling of force main due to internal vacuum. Large size
sewage air vacuum valves may be used to alleviate these negative impacts. Air intake
through air vacuum valves must be eventually released through small-orifice air release
valves. Waterhammer analysis by computer modeling maybe needed for complex systems.

(c) Base the operating pressure to be used for sizing of air release valves for a force main on
the HGL, developed for the sewage pumping/force main system, assuming new force main
conditions, i.e., lower friction losses and lower HGL elevations.

(d) Consider the range of pumping rates (minimum to maximum) with estimated range of air
release rate to arrive at optimum valve sizes. If the HGL profile elevations exceed the
force main elevations during the minimum flow and accumulation of air or sewer gases is
not of concern, air release valves may not be needed.
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27. Sewer Service (House) Connections (SHC).
a. Type of Service Connections.

1) Connections for individual residential houses and most townhouses require an individual
connection.

b. Allowable Pipe Material for SHC.
1) See Part Two, Section 3 (Selection of Pipe Material — Gravity Sewers).
c. Size of SHC.

1) SHCs for residential services are generally 4-inch or 6-inch. Larger sizes (8-inch to 12-inch) may
be approved by WSSC if required. Submit justification for approval.

d. Connection of the SHC to the Mainline Sewer.

1) SHCs can be installed using a tee or saddle on mainline sewers 15-inch diameter and smaller. See
Connection Notes on Standard Detail S/6.0.

2) For SHCs to mainline sewers larger than 15-inches in diameter, provide a manhole at the
connection to the mainline sewer.

a) A variance may be given on the mainline sewer size requirement for smaller than 27-inches in
diameter, if a justification flow analysis and detailed design are provided for review and
approval by WSSC. For connection to a mainline using a drop connection; see Standard Detail
S/6.0. For mainline sewer 27-inch and larger, SHCs is not allowed without using a manhole.

3) No SHC will be permitted if downstream of transition manhole for force mains larger than 4-inch
in diameter, no connections between the transition manhole and the next manhole will be
allowed.

a) Variance may be given on the location of the SHC, if justification, flow analysis and detailed
design are provided for review and approval.

4) Type of connection to the mainline sewer.
a) For PVC mainline sewers, use PVC tee and PVC pipe for the SHCs for a new proposed
mainline sewer. When the mainline sewer is existing use a PVC saddle tee; see Standard

Detail S/6.3.

b) For DIP mainline sewers, use a mechanical joint (MJ) tee and a transition gasket which makes
the MJ compatible to a PVC pipe for the SHC; see Specifications.

c) When the mainline sewer is other than PVC and DIP, see Specifications and provide a design
accordingly.

d) Forall SHCs 8-inch and larger connection must be made with a manhole.
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e) A SHC connected to a sewer main with a slope of 1% or less shall have a T-Wye fitting at the
main line connection. The T-Wye fitting shall be oriented so that the flow from the SHC is
directed into the main line in a downstream direction at the T-WYye fitting.

e. Connection of the SHC to a Manhole.
1) Single SHC to manhole; see requirements under Part Two, Section 12 (Design of Structures).

Drop Service Connections (DHC) may be designed when single connections are required, see
requirements in this section.

2) Multiple SHCs to manhole; to facilitate the maintenance of sewer Service connections in areas of
high-density multi-family residential development, see the following requirements.

a) When two (2) or more SHCs are to be provided at the same location, provide a manhole at the
mainline sewer.

b) Manhole inside diameters, minimum 48-inch and maximum 60-inch.
c) Channelization in the manhole.
(1) Channel each SHC with a smooth curved channel through the manhole.
(2) Interior angle of intersection of the centerline of the multiple SHCs and the discharge
mainline sewer pipe, to be not less than ninety (90°) degrees; see requirements and Sketch

"W", under Part Two, Section 17 (Manhole Channel Design).

(3) Provide 9-inch minimum between outside diameters of SHCs at the interior manhole wall, see
requirements and Sketch "N", under Part Two, Section 14 (Pipe to Manhole Geometry).

(4) Type of manhole installations for SHCs.
(a) Radial SHC see Standard Detail S/6.4 and the following:
[1] Whenever possible, design multiple SHCs in a radial manner.
[2] Centerline of the SHCs must be designed to pass through the centerline of the manhole.

[3] No more than 5 influent radial connections (incoming SHCs and/or mainline sewers) may
be connected to a manhole.

(b) Parallel SHC; see Standard Detail S/6.5 and the following:

[1] Whenever space and alignment constraints prevents the design of radial multiple SHCs,
design the connections in a parallel manner.

[2] Connections into a manhole are governed by required channelization, diameter of the
manhole and the flow of the mainline sewer. Provide a detail of the manhole
channelization for the parallel SHCs on the drawings.
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d) Inverts of SHCs at manholes.

(1) For mainline sewers smaller than 15-inch diameter, see Part Two, Section 17 (Manhole
Channel Design).

(2) For mainline sewers 15-inch and larger, design the invert of the SHC a minimum of 12-
inches above the crown of the mainline sewer.

f.  Horizontal Alignment.

1) The Designer should coordinate with the Applicant to determine the appropriate location, slope
and size.

a) SHC information required on the drawings: limits of the SHC, from the mainline sewer to the
property line or as required in this section and the WSSC permit numbers in the General Notes
or below the lot number. These numbers will be provided by WSSC after reviewing and
approving of the application.

b) Type of lots that can be served with a SHC.
(1) Improved lots.
() For existing dwellings or buildings, show the elevation of the lowest level of the dwelling
or building, (basement or first floor) on the plans and profiles. If the lowest level cannot
be served, a note must be provided on the drawings stating what can be served in the

dwelling or building with the proposed SHC.

(b) For new/proposed dwellings or buildings, show the proposed elevations on the plans and
profiles.

(2) Unimproved lots.
(a) Existing lots with no dwellings or buildings.
(b) Proposed or future lots with no plans for any dwellings or building.
2) Horizontal location of the SHC.

a) Improved lots; locate the SHC to readily serve the existing or proposed dwellings or buildings
in a cost-effective manner.

b) Unimproved lots; where practical, locate the SHC ten (10) feet downgrade from the center of
the property being served and individually serve each dwelling or building. In no case should
the SHC be closer than ten (10) feet from the downgrade side of the dwelling or building if the
SHC must run to the back side of the dwelling or building. See Sketch "Z".

c) When both a Water Service Connection (WHC) and a SHC are to be provided, locate both
service connections in the same trench when possible, see Standard Detail M/18.0 and Part
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Three, Section 3 (Pipeline Crossings and Clearances). EXxisting dwellings or buildings may
have existing water (wells) and sewer (septic tanks) connections on the opposite sides of the
dwelling or building; in this case locate the SHC in a cost-effective manner.

d) Limits of SHCs.
(1) For SHC 6 inches and smaller.

(a) When within a public roadway right of way, terminate the SHC at the property line; see
Standard Detail S/6.2.

(b) When within a WSSC easement, terminate the SHC as indicated on Standard Detail S/6.7.

(c) At the end of the SHC, terminate the SHC with a vertical and horizontal connection, as
shown on Standard Detail S/6.8. The Plumbing Code requires the end of the SHC to have
a vertical connection in accordance with Standard Detail S/6.8.

(2) For SHC’s 8 inches and larger the connection at the mainline sewer will only be with a
manhole. To provide maintenance access to the service line, one of the options below must
be used at the customer end of the service connection:

() This option is for a future site utility or minor site utility plan where the service line is of
the same diameter and on the same line and grade with the terminus service
connection.

[1] At the property line and the terminus of the service connection to the mainline
provide a cleanout, see Standard Detail S/5.2. At the time when the site utility or
minor site utility connects to the existing service connection, the cleanout at the
property line shall remain.

[2] For future site utility or minor site utility plan, that indicates a building shall be place
at the property line, provide a cleanout within five (5) feet of the property line or as
approved by WSSC.

[3] To meet legal requirements.

[a] This note shall be placed on the site utility plans: “WSSC shall be granted access
on private property to the on-site manhole for maintenance of _ -inch diameter
service connection as allowed per WSSC Plumbing Code”.

[4] For Onsite utility or minor site utility plan, provide an on-site manhole accessible to
WSSC for maintenance purposes, no further than one hundred fifty (150) feet from
the WSSC manhole on the mainline connection.

(b) Provide a WSSC manhole on the plan at the customer end of the service connection. This
option is required if the conditions for option “a” cannot be met.

g. Vertical Alignment.

1) Minimum Cover over the SHC.
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a) Provide minimum cover of three (3) feet over the SHC.

b) For minimum clearance between SHC and WHC, see Part Three, Section 3 (Pipeline Crossings
and Clearances).

2) Maximum Pipe Depth for Pipe Material, see Part Two, Section 3 (Selection of Pipe Material -
Gravity Sewers).

a) Refer to Part Two, Section 8 (Vertical Alignment (Profiles)) for deep sewer requirements.
3) Grade or Slope of the SHC. Provide minimum two (2%) percent grade for the SHC.
4) Pipeline Clearances; see Part Three, Section 3 (Pipeline Crossings and Clearances).
5) Determining the depth of the SHC at the mainline sewer.

a) Improved lots, determine the invert of the SHC on the mainline sewer using Formula "J" and
Sketch "Z"

b) Unimproved lots.

(1) In existing areas with existing mainline sewers, the SHC is controlled by the invert elevation
of the existing mainline sewer. Insure the SHC can connect to the existing mainline sewer
with sufficient slope.

(2) For proposed mainline sewer extensions for unimproved lots, the normal depth of the
mainline sewer is controlled by the adjacent lots (which have dwellings or building) and in
general, is not to exceed ten (10) feet. For unimproved commercial areas, the normal depth
of the mainline sewer is not to exceed twelve (12) feet.

c) Drop Service Connections (DHC).

(1) When the depth of the SHC exceeds the twelve (12) feet of cover at the mainline sewer and
the minimum elevation of the SHC as calculated using Formula "J" states that the mainline

sewer can be at depth of eight (8) feet below the centerline elevation of the road, provide a
DHC as follows:

(a) DHC to the mainline sewer, Standard Detail S/6.0. Provide the location (station along the
mainline sewer) and the invert elevation of the upper vertical 1/8 bend; see Standard Detail
S/6.0. Minimum depth of cover required is eight (8) feet measured from the centerline
elevation of the roadway or finished grade at the property line.

(b) DHC at manholes, Standard Detail S/6.1. Provide the location of the connection at the
manhole and the top elevation (invert of the SHC at the property line). Minimum depth of
cover required is eight (8) feet measured from the centerline elevation of the roadway
finished grade at the property line.

6) Maximum depth of SHC.
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a) For mainline sewer 20 to 24 feet deep, connect SHC with a manhole and not directly to the
mainline sewer pipe.

b) For mainline sewer over 24 feet deep, the SHC should be relocated out of deep areas when
possible. When approved by WSSC, connect SHC with a manhole and not directly to the
mainline sewer pipe.

FORMULA "J"
(C—d—-h—1ID) = minimum elevation at the mainline sewer
Where:
C elevation of the cellar of the dwelling/building (use FF for first floor)

h distance from the furthermost point of the dwelling/building to the mainline sewer
multiplied by two (2%) percent, (which is the required service connection slope)

d = standard dimension for determining the minimum depth requirement under the cellar
floor (slab) for clearing the dwelling or building foundation;

ID = Inside Diameter of the SHC. (Typically 4-inch or 6-inch diameter)

Example (Proposed):
Proposed Cellar elevation of the house to be served is 100.00 and the SHC is 4-inch diameter.
Distance using Sketch "Z" (see following page) from Design Point 'a’ at the house to Design Point ‘b’
at the mainline sewer is 75 feet.
House is located in a proposed development and the house is proposed.

C—d- h-1D
100.00 — 2' — (75' x 0.02) — 0.33
100.00 — 2' — 1.5' — 0.33'

96.17

minimum invert elevation @ mainline sewer

minimum invert elevation @ mainline sewer =

If the mainline sewer is 8-inch, then the invert of the mainline has to be at 96.00 or lower.
96.17 — 0.17' = 96.00 0.17'is one-half the difference between 8" and 4"
8" = 0.67" 4" = 0.33' (0.67" — 0.33) +2 =017

Example (Existing):
Existing Cellar elevation of the house to be served is 100.00 and the SHC is 4-inch diameter.
Distance using Sketch "Z" (see following page) from Design Point 'a' at the house to design Point 'b
at the mainline sewer is 75 feet.
House is located in an existing development and the house is existing.

C—-d- h-1ID

100.00 — 3" — (75" x 0.02) — 0.33
100.00 — 3' — 1.5' — 0.33'

95.17

minimum elevation @ mainline sewer

minimum elevation @ mainline sewer

If the mainline sewer is 8-inch, then the invert of the mainline has to be at 95.00 or lower.
95.17 — 0.17" = 95.00 0.17' is one-half the difference between 8" and 4"
8" = 0.67' 4" = 0.33 (0.67" — 0.33) = 2 =0.17'
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Proposed Dwelling or Building \ /‘ Design Point 'a'

/
/

Mainline Sewer
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|
\
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28. Hydrogen Sulfide (H,S) Control.
a. General.

1) Consider the potential for hydrogen sulfide generation and release into proposed and existing
sewers as result of the proposed design. Design the sewer systems to minimize the generation
and release of hydrogen sulfide as indicated in this section.

2) Evaluate the following sewer pipelines for hydrogen sulfide generation and release:

a) H,S generation. All gravity sewers 27-inch and larger must be evaluated and designed to
minimize hydrogen sulfide (H,S) generation, see requirements in this section.

b) H,S release. The release of hydrogen sulfide which is most prevalent downstream of force
mains and small diameter pressure sewers, occurs in all sizes of gravity sewers at transition
manholes and in a portion of the piping and manholes downstream of the transition manhole.
Therefore, hydrogen sulfide generation concentrations in small diameter pressure sewer

systems and all force mains must be evaluated at the transition manhole as indicated below.

3) Perform analyses and prepare calculations according to the guidelines in this section and submit
calculations and design to the WSSC.

b. Analysis for Hydrogen Sulfide Generation.
1) Criteria for H,S generation forecasting in the design of gravity sewers 27-inch and larger.

a) Chart “B”, curves A/B provides approximate qualitative guidelines to indicate the likelihood of
H,S generation.

b) If the design of the sanitary sewer falls in the field above curve A, it is unlikely that there will
be any significant sulfide buildup.

c) If the design falls below curve B, the development of sulfide is likely, see Selection of Pipe and
Structure Material, in this section.

2) Grinder pump systems and force mains.

a) Use Pomeroy's Equation for predicting hydrogen sulfide generation in 4-inch and smaller
diameter pressure sewers (grinder pump systems) and all force mains.

b) If hydrogen sulfide generation is predicted in these systems, include in the design the necessary
provisions to either neutralize the H,S or protect the downstream piping and structures from
sulfide attack. Minimum sulfide concentrations (S;) of 1 mg/l can cause problems in sewers.

3) After performing the analysis, request guidance from WSSC on the necessary provisions in the
design to protect the sewer from H,S attack, see Selection of Pipe and Structure Material, in this
section.
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POMEROY'S EQUATION
S, = S, + [M X t x EBOD x ((4/d) + 1.57)]

Where
S, = sulfide concentration at the transition manhole, mg/I
S; = sulfide concentration at the pump station wet well, mg/I;
for pump station influent sewers 24" and smaller, S; = 0;
for pump station influent sewers 27" and larger, consult with WSSC for determining S;
M = empirical coefficient;
for force mains larger than 6", M = 0.001;
for pressure sewers and force mains 6" and smaller, M = 0.0003
t = detention time, hours
EBOD = BODs x 1.077% (assume EBOD = 300 mg/I maximum during summer months)
d = pipe diameter in meters

NOTE: The use of the A/B curves is restricted to sanitary sewers with flow depths not exceeding two-
thirds of the pipe inside diameter. Use the initial six-hour average high flow, which occurs during the
hottest three months of the year. Do not use the ultimate flow, when using the A/B curve to predict H,S
generation. (Assume the initial high flow equals 1.5 times the initial annual average daily flow)

CONDITIONS:
- EFFECTIVE B.O.D.
& 0.5 300 mg/L
O
P,
gt
wi Ll
% 2 0.4
b <
= =
.
N <« 03
8 )
|
1} 1}
z0 CHART 'B
~ 0
<2 T\ Flow lope Kaatorehe
R \\ Sulfide Forecasting,
= \ Effective BOD of 300 mg/L
0.1
BINCING A
NS
0.01 |0.2] I.0 3 3 610 1520 30 40

0.1 0.5 2 4

FLOW, CUBIC FEET PER SECOND
(DIALY SIX HOUR HIGH)

Chart "B" is a copied from Figure 4-5, Flow-slope relationship as a guide to sulfide forecasting, Effective
BOD of 300 mg/L (From: the ASCE, Manual and Reports on Engineering Practice, No. 60, Gravity
Sanitary Sewer Design and Construction, Chapter 4, Sulfide Generation, Corrosion, and Corrosion
Protection in Sanitary Sewers.)
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c. Selection of Pipe and Structure Material.

1) Give consideration to the selection of the sewer pipeline and structure materials when substantial
hydrogen sulfide generation has been predicted and cannot be prevented through design changes
in pipe size, pipe slope, etc. Design susceptible sewer pipelines and structures to resist attack
from sulfuric acid, which is a product of hydrogen sulfide concentrations. Protect pipelines and
structures from this condition, either by the use of H,S corrosion resistant pipe materials such as

PVC and/or linings/coatings for the sewer pipe and associated manholes/structures, manhole
steps, etc.

d. Additional Design Considerations to Mitigate Hydrogen Sulfide Generation and Release.

1) For additional design considerations to mitigate H,S generation and release, see the following
sections in Part Two; Section 3 (Selection of Pipe Material - Gravity Sewer), Section 8 (Vertical
Alignment - Profiles), Section 15 (Pipe Slope and Manhole Distance), Section 16 (Manhole Drop

Connections), Section 24 (Force Main Design), Section 25 (Grinder Pump, Pressure Sewer
System) and Appendix C.
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PART THREE

COMMON DESIGN GUIDELINES

General.

Part Three of the Pipeline Design Manual covers the minimum standard design criteria which are
common to the design of both water and sewer pipelines, and is to be followed when preparing the
design of water and sewer pipelines and appurtenances within the Washington Suburban Sanitary
District (WSSD). This part of the manual is to be used in conjunction with Part One, Water Design
Guidelines and Part Two, Sewer Design Guidelines. Although this manual is intended as a guideline,
it shall remain the Engineer’s/Designer's responsibility to review and verify the applicability of all
material presented herein as it pertains to the specific project under design.
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1. Survey and Stakeout Information.
a. General.
1) Stakeout controls; provide the necessary stakeout controls on the drawings for setting the

alignment to construct the pipeline(s). For SEP and DRP projects, stakeout controls are not
required to be shown on design plans.

2) Survey controls, see Appendix "D" (WSSC Survey and Easement Criteria), for WSSC standards
and requirements.

b. Survey Controls.

1) Survey controls to be shown on the drawings. Depending on the type of pipeline construction,
different survey controls may be required. The following guidelines indicate the type of
information to be shown on the drawings. For additional requirements and information, see
Appendix "D" (WSSC Survey and Right of Way Criteria).

a) For SEP and DRP projects, provide a note in the General Notes, stating that the applicant will
be required to provide all controls and stakeout associated with the construction.

b) Existing subdivision, outfall, etc. provide survey and stakeout information on the drawings.
c. Stakeout Controls

1) Provide survey information, when required. For additional requirements and information, see
Appendix "D" (Survey and Easement Criteria).

a) Horizontal stakeout control (traverse lines), show the traverse station numbers, azimuths,
distances between stations and sketches of the traverse references.

b) Vertical stakeout control, show the described turning points and bench marks with the index
number, elevation and description. Provide at least three (3) bench marks per contract plan set,
including at least one (1) bench mark per plan sheet.

2) Alignment stakeout information to be shown on the drawing(s).

a) Water pipelines smaller than 24-inch diameter.

(1) Show the final ties to all existing pipelines at the cap or plug. If no ties are available, note
that on the plans as NTA (No Ties Available).

(2) Pipelines in horizontal curves. Show the radius of the curve and the location of the tangent
points of the curve (PC, PI and PT). Exceptions, if the pipeline is 12-inch and smaller, and is
running parallel to or meandering along a roadway.

(3) Provide stakeout ties for pipelines and appurtenances as follows:

(a) For pipelines larger than 12-inch and smaller than 24-inch, provide stakeout from the
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traverse stations.

(b) For pipelines 12-inch and smaller, provide stakeout from physical features, if available. If
not available, provide from the traverse stations.

(c) If the pipeline is located within a proposed subdivision or development, provide
coordinates as stated in Appendix D.

b) Water pipelines 24-inch and larger in diameter.

(1) Show the final ties to all existing pipelines at the cap or plug. If no ties are available, note
that on the plans as NTA.

(2) Provide stakeout ties for pipeline fittings and appurtenances from the traverse stations, which
includes; tangent points (PC, PT) and points of intersection (PI) for all horizontal curves.
For horizontal curves, show the delta, radius, tangent, length or arc of the curve, and pipeline
stations and location of tangent points (PC, PT).

c) Sewer pipelines smaller than 24-inch in diameter, provide stakeout ties from the traverse
stations for manholes. If the manholes and pipelines are located within a proposed subdivision
or development, provide stakeout ties from property corners, proposed road stations, etc.

d) Sewer pipelines larger than 24-inch in diameter, provide stakeout ties from the traverse stations

for manholes, and tangent points (PC, PT) and point of intersection (PI) for all horizontal
curves.

e) Force mains and pressure sewers, provide stakeout in accordance with the requirements for
water pipelines.
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2. Easements and Construction Strips.

a. General.

1) When a water or sewer pipeline(s) extends into property that is not publicly owned, show the

2)

limits of the easement and construction strip on the drawings; see the requirements listed in this
section and in Appendix "D" (WSSC Survey and Easement Criteria). WSSC will review the
widths of both the easement and the construction strip for maintenance and constructability due
to the depth of the pipe and/or soil conditions and make any necessary changes to the widths.

After determining the limits of the easement and construction strips and receiving concurrence
from WSSC, prepare the easement documents.

b. Existing Pipeline Width Requirements.

1) The widths of existing easements shown / provided for existing large diameter pipelines (30-inch

C.

)

2)

and larger) may be inadequate from a public safety, operation and maintenance perspectives. The
most serious risks are posed in situations where occupied spaces are built within short distances
of large diameter Pre-Stressed Concreter Cylinder Pipe (PCCP). Future design should take this
into consideration. WSSC will provide available information and discuss potential design
considerations upon request.

Proposed Pipeline Width Requirements.

For easement and construction strip minimum width requirements for water and sewer pipelines,
see Tables "20" and "21". WSSC may require an increase in the width of the easement and/or
construction strip, greater than those indicated in Tables "20" and "21".

Consider the construction and maintenance requirements when determining the required widths
for the construction strip(s) and the easement(s).

a) Construction strip(s). Take into account the topography along the alignment, when determining

the area necessary to construct the pipeline (i.e., steep side slopes which may require the
contractor to bench an area to be able to construct the alignment, deep excavations, etc.). If
additional area is required to construct the pipeline due to stockpiling material along the
alignment, consider the following items: storing the pipe along the trench; stockpiling stone,
gravel and/or select backfill, and excavated trench material; contractor's access along the
alignment; trench width and equipment area; and the area along the trench for other
construction equipment (i.e., front-end loader, etc.).

b) Easement(s). Take into account when determining the width of the easement, the area required

to facilitate future maintenance, excavation, and repairs. Additional access points along the
alignment may be required to facilitate the mobility of equipment and personnel.

1) Provide sufficient easement width to minimize the potential for personal injury to the public
and/or significant property damage caused by water or sewer pipeline breaks.

2) When practical, provide sufficient easement width to ensure required clearances as detailed
in Part 3, Section 3 (Pipeline Crossings and Clearances).
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Example: For a normal depth 8-inch sewer, the normal width of an easement would be
twenty (20 feet), however in an area that could be developed on either side of the sewer, the
easement should be increased to maintain the minimum separation from a building or
dwelling of fifteen (15) feet for a total easement width of thirty-one (31) feet.

TABLE "20"

Easement and Construction Strip Minimum Width Requirements for Water Pipelines
Pipeline Diameter Width of Easement Total Width of Construction Strips
12-inch and smaller 20 feet 15 feet

14-inch to 24-inch 25 feet 20 feet
30-inch 30 feet 20 feet
36-inch to 42-inch 40 feet To be determined by WSSC
48-inch to 66-inch 60 feet To be determined by WSSC
72-inch and larger 75 feet To be determined by WSSC
TABLE "21"

Easement and Construction Strip Minimum Width Requirements for Sewer Pipelines
Pipeline Diameter Width of Easement Total Width of Construction Strips
12-inch and Smaller 20 feet 20 feet

15-inch to 24-inch 45 feet 20 feet
30-inch to 36-inch 50 feet To be determined by WSSC
42-inch and larger 55 feet To be determined by WSSC

(For Easement widths for deep sewers, see information below)

3) When the depth of the sewer requires between sixteen (16) to twenty (20) feet of cover for
12-inch and smaller pipeline, provide a thirty (30) feet easement.

c) Easements for Deep Sewers

1) For requirements for Deep Sewers, see Part Two, Section 8 (Vertical Alignment (Profile).

2) For determining width of easements for sewer pipelines over twenty (20) feet of cover,
use the following:

(a) For sewers 12-inch and smaller with depth greater than twenty (20) feet, multiply two (2)
feet of easement width by each foot of cover pipeline depth. If Deep Sewer is sharing the
easement with another pipeline, see additional in this section.

Example: For a 12-inch diameter sewer pipeline with twenty-three (23) feet of cover:
2 (feet of easement) times 23 (feet of cover) equals 46 feet.
Total easement width shall be 46 feet width.

(b) For sewers 15-inch and larger, with depth greater than twenty (20) feet, multiply one (1)
foot of easement width from the edge of the easement to the centerline of the deep sewer
for each foot of cover pipeline depth. Also, see requirements for Location of Pipelines
Within Easements and Construction Strips in this section
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Example:  For a 15-inch diameter sewer pipeline with twenty-three (23) feet of cover:
1 (feet of easement) times 23 (feet of cover) equals 23 feet for both
pipelines (new sewer and future relief sewer).

Offset the sewer for future relief sewer, add minimum of 10 feet separation
Total easement width shall be 56 feet width.

d.  Location of Pipelines Within Minimum Easements and Construction Strips.
1) Only one (1) pipeline within the easement. Typically, locate one pipeline only in the center of the

easement and divide equally the construction strip on both sides of the easement, except for the
following instances:

a) Water pipelines 48-inch to 66-inch, provide a minimum of twenty-five (25) feet from the OD of
the pipeline to the easement line, for total minimum width of the easement, see Table "20".

b) Water pipelines 72-inch and larger, provide a minimum of thirty (30) feet from the OD of the
pipeline to the easement line, for total minimum width of the easement, see Table "20".

c) Sewer pipelines 15-inch and larger, If depth of cover is less than twenty (20) feet, provide a
minimum distance of twenty-two and one half (22.5) feet from the easement line to the
centerline of the pipeline, for total minimum width of easement, see Table "21". If depth of
cover is twenty (20) feet or more, see Easements for Deep Sewers in this section. If a future
relief sewer is required by WSSC’s Planning Group, provide sufficient easement to ensure
required clearances as detailed in Part 3, Section 3 (Pipeline Crossings and Clearances).

Example: For a normal depth 8-inch sewer, the normal width of easement would be
(twenty (20) feet, however in an area that could be developed on either side of the sewer, the
easement should be increased to maintain the minimum separation from a building or
dwelling of fifteen (15) feet for a total easement of thirty-one (31) feet.

4) Two (2) pipelines within the same easement and parallel to each other.

a) Existing Easements. Research the recorded documents for existing rights of way, to see if
another pipeline can occupy the existing easement.

1) If the recorded documents state that it is for one pipeline, prepare a new easement document
for the proposed pipeline.

2) If the recorded documents state that it is for one or more pipelines, then see if the spacing of
the proposed and existing pipelines are within the requirement for Minimum Spacing
Requirements Between Two (2) Pipelines as detailed in Part 3, Section 3 (Pipeline Crossings
and Clearances). If the existing easement is not large enough to suit the required spacing,
prepare a new easement document for the additional easement required.

b) Proposed Easements. If the design requires two pipelines to occupy the same ecasement, the
proposed easement documents must include in the description the right to have more than one
pipeline occupy the easement.
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e.

¢) Minimum separation requirements between two pipelines parallel to each other. Refer to Part
Three, Section 3 (Pipeline Crossings and Clearances).

d) Additional spacing requirements between two pipelines parallel to each other.

(1) If the soil boring logs show that rock will be encountered during the construction, determine

if the distances stated above will be safe for blasting the trench if one (1) of the pipelines is
existing.

(2) If one (1) of the pipelines is existing and the area over the existing pipeline will be used for

the construction of the new pipeline, evaluate the impact of the construction over the existing
pipeline. Construction over an existing pipeline should not add any additional pipe loading,
which includes heavy construction equipment (exceeding AASHTO H20 loading), trench
spoils, etc., unless calculations are submitted showing that the existing pipeline will not be
jeopardized due to the additional pipe loading. Information may have to be added to the
contract limiting the types of activities, types of construction equipment, etc., permitted in
the area above the existing pipe.

(3) When one of the new pipelines is 15-inch or larger and parallel to an existing pipeline,

provide a minimum working area of twenty five (25) feet on the opposite side of the new
pipeline. (Combination of both the easement and construction strip).

Easement for Water Pipeline Appurtenances.

1) Fire hydrants: provide a minimum twelve (12) foot wide of the easement, width of six (6) feet on

each side of the fire hydrant and extended six (6) feet behind the fire hydrant and construction
strip is necessary.

2) Meters (box, vaults, etc.) and structures: provide an easement a minimum of ten (10) feet on each

f.

side of the outside edge of the vault wall, meter box, pipeline, (i.e., bypass line), etc.

Construction Strips.

1) Typically, the construction strip is equally divided on both sides of the easement. The location,

2)

3)

4)

type and size of the pipeline may require the construction strips to vary in size and location.

When one side of the easement cannot be used for construction, i.e., stream location, steep
slopes, etc., provide the total width of the construction strip on the side that can be used for
construction.

When the proposed pipeline is parallel to an existing pipeline, provide the construction strip
adjacent to the new pipeline easement.

State in the easement documents whether the contractor has the right to cut trees within the
construction strip. The need to cut trees in the construction strip will be determined after the
design review stage.
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g. Access Points Along the Easement.

1) Provide adequate access along the pipeline easement. Access points are to allow for entry to the

easement so that traversing of private property will not be required. The exact distance between
the access points can be varied slightly to be cost effective.

2) For 48-inch and larger water pipelines, design access points along the easement every six-

hundred (600) feet, unless otherwise directed by WSSC.

Property of the Maryland National Capital Park and Planning Commission (MNCPPC).

1) In most cases, MNCPPC requires permits for the construction of pipelines within park property.

1)

2)

3)

4)

Show the total working area required to construct the pipeline(s) on the drawings. Include both
the width of the easement and construction strips in the total working area. Indicate the total
working area on the drawings as "WORK LIMITS". Verify with MNCPPC for requirements
within their property.

Potomac Electric Power Company (PEPCO).

In some cases, PEPCO owns a utility easement through a road easement. This may require
WSSC to obtain an easement from PEPCO within a road easement.

No structures (manholes, vaults, etc.) are permitted within a PEPCO easement, unless approved
by PEPCO.

Design pipeline crossings of PEPCO rights of way at ninety (90°) = degrees and indicate the
distances to PEPCO towers, etc. to reference the location.

Verify PEPCO requirements within its easement.
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3. Pipeline Crossings and Clearances.

a. General.

)

2)

3)

When determining pipeline clearances, measure the distance between pipelines or utilities, from
the outside diameter (OD) or edge of each pipe or utility unless otherwise noted.

Water and Sewer Pipelines.

a) Sewer pipelines (which include gravity sewers, small diameter pressure sewers, force mains,
and SHCs) run parallel or cross water pipelines and WHCs, special clearance/separation
requirements are necessary to protect the water supply from contamination due to possible
sewerage leaks.

b) For other requirements see this section.
Tunnels Crossings.

a) For crossing and clearance requirements for tunnels, see Part Three, Section 26, Tunnel
Design Criteria

b. Vertical Clearances for Pipeline or Utility Crossings.

1)

2)

3)

4)

5)

Provide a minimum one and half (1°-6”) foot vertical clearance between water and sewer
pipelines and when water and sewer pipelines are crossing other utilities provide minimum one
(1°-0”) foot of vertical clearance at the closest points of the pipelines. Note that for pipeline
crossing with either pipeline at a slope, the closest point will not be at the centerline crossing of
the pipes.

If water vertical clearance between sewer pipeline cannot be met, provide at least six (6”) of
vertical clearance, install Polyethylene Mesh on the lower pipeline, see Detail C/1.9 and provide
sand cushion between the water and sewer pipelines.

If sewer vertical clearance between water pipeline cannot be met, provide at least six (6”) of
vertical clearance, use either PVC AWWA C900 pipe or ductile iron pipe for the sewer pipeline
and center a nominal full length (18 to 20 foot) at the crossing of the water pipeline, install
Polyethylene Mesh on the lower pipeline, see Detail C/1.9 and provide sand cushion between the
water and sewer pipelines.

If vertical clearance between water or sewer pipeline with other ut