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To: Holders of Howard County Design Manuals
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Dear Sir or Madam:

Howard County periodically updates its Design Manuals. The last update to Volume II Water
and Sewer was May 2003. In order to maintain current design standards the Department of
Public Works periodically issues policy statements addressing revisions in design and
construction standards, approved construction materials and standard details.

The following policy statement modifying Volume II, Section 3.5, Water House Connections, is
a result of County Council Bill 5-210 adopting the 2009 International Residential Code which
requires fire suppression systems in new single family residential construction. All water and
sewer plans signed after July 1, 2010 are required to comply with the revised requirements. The
revisions will be incorporated into Volume II in the next amendment to the Design Manual.
Until that time, these revisions are in affect for all construction within Howard County.
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Bureau of Engineering
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CHAPTER 1
INTRODUCTION AND GENERAL INFORMATION

Introduction

A

History

The construction of public water and wastewater facilities to serve the citizenry is
virtually as old as human existence. The supply of potable water to the public in
communal living circumstances is of utmost concern to municipalities. Because of the
long history of efforts to design and construct safe and reliable drinking water supplies
and distribution systems, the technology for providing this service has advanced to a high
level. Similarly, the science of collecting and treating wastewater has been and is being
refined to accommodate concentrated populations in small areas and to handle processed
wastes generated by the industrial/manufacturing activities of modern society.

For some time and particularly since the adoption of Public Law 66 in 1958, a national
policy evolved for the provision of safe, reliable and adequate supplies of potable water to
the citizens of this country. Likewise, a national policy of pollution abatement evolved
under Public Laws 92-500 and 95-217 in recognition and concern of the consequences of
despoiling and endangering the dwindling supply of clean potable water. From this
national policy certain planning, engineering and construction performance standards
evolved, which must be complied with under law or regulation.

Authorization

The Water and Sewer Design Manual is Volume II of four volumes of the Howard County
Design Manual authorized and required to be promulgated under the Howard County
Subdivision and Land Development Regulations as formulated in Council Bill Number
41, enacted November 24, 1975. The other volumes so authorized are:

e  Volume I, Storm Drainage Design Manual
e  Volume III, Roads and Bridges Design Manual
e  Volume IV, Standard Specifications and Details for Construction

The Design Manual is to provide, " ... the master technical standards required by Howard
County for design, construction and inspection ..." of the various public facilities
associated with land development activities. Although the Design Manual is mandated
through the land development regulations, it is nonetheless applicable to all other public
works projects undertaken by the County.

Purpose of the Manual

The Water and Sewer Design Manual is intended to provide a summary of information,
procedures, criteria and practices, which are applicable to the undertaking of public water
and sewer projects within Howard County. The procedural aspects presented represent
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Section 1.1 Introduction Introduction and General Information

current County practices, which to some degree may be considered fluid as these
standards are in continuous evolution, subject to both administrative and legislative action
at federal, state and local governmental levels. The design criteria and engineering
practices set forth in this manual shall be considered firm requirements for the
development of water and wastewater projects for Howard County.

The engineering requirements included in this manual are intended to assist land
developers and engineers with designing and building public water and wastewater
facilities within Howard County. Developer Projects and Capital Projects, sponsored by
private Developers and the County administration, respectively, shall conform to the
procedures, requirements and criteria set forth in this manual.

The manual is not intended to restrict the Designer’s opportunity to create innovative,
practical and economical designs for water and sewer system improvements. Rather, it is
intended to assist the Designer in completing the projects efficiently and economically
within the framework of design parameters established herein.

D. Waivers

If the Designer for any reason finds it necessary or desirable to use procedures, standards
or criteria other than those included in this manual, the Designer must apply to the County
for a waiver of the design requirements. A request for a waiver is to be addressed to the
Chief of the Bureau of Engineering and shall, at a minimum, contain a narrative indicating
the design objective and the justification for the request. Approval or denial of the waiver
request will be by return letter signed by the Chief of the Bureau of Engineering.

E. Jurisdiction
1. County

The Howard County Department of Public Works (DPW) has the complete
responsibility for the design, construction, operation and maintenance of public water
and sewer systems within its political boundaries. The design and construction of
public water and sewer systems within Howard County shall conform to the Howard
County Design Manuals, Volume II, Water and Sewer, and Volume IV, Standard
Specifications and Details for Construction.

The design and construction of private water and sewer systems shall conform to the
Howard County Plumbing and Gasfitting Code, the Howard County Design Manual,
Volume II, Water and Sewer, and the Howard County Design Manual, Volume IV,
Standard Specifications and Details for Construction. In the event there is a conflict,
the more stringent criteria shall govern. Single lot residential development is
excluded from the provisions of this paragraph.
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Section 1.2 Abbreviations Introduction and General Information

State and Federal

All construction contract documents for the extension or alteration of water and
sewer systems within the State of Maryland are subject to the guidelines contained in
the latest edition of the Maryland Department of the Environment’s (formerly the
Department of Health and Mental Hygiene) Design Guidelines for Sewerage
Facilities. Other State and Federal agencies exercising control over water and sewer
projects with respect to locating and siting of facilities include the U.S. Army Corps
of Engineers, Maryland Department of Natural Resources, Soil Conservation Service
(through the Howard Soil Conservation District) and Federal and State Highway
Administrations. Control is exercised when the project will impact the environment
or will occupy their facilities or areas of jurisdiction.

1.2 Abbreviations

Whenever in this chapter or other chapters, the following abbreviations are used, they will

represent:

AASHTO American Association of State Highway and Transportation Officials
ABMA American Bearing Manufacturers Association
ACI American Concrete Institute

ACP Asbestos Cement Pipe

AISC American Institute of Steel Construction
ANSI American National Standards Institute

ARD Age Restricted Development

ASCE American Society of Civil Engineers

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATS Automatic Transfer Switch

AWWA American Water Works Association

BGE Baltimore Gas and Electric Company

BOCA Building Officials Conference of America
CAD Computer-aided Drafting

CIP Cast Iron Pipe

CIPP Cured-in-place Pipe Lining

COMAR Code of Maryland Regulations

DHC Drop House Connection

DILP Department of Inspections, Licenses and Permits
DIP Ductile Iron Pipe

DIPRA Ductile Iron Pipe Research Association

DPZ Department of Planning and Zoning

DPW Department of Public Works

ENR Engineering News Record

FCP Forest Conservation Plan

FEMA Federal Emergency Management Agency
FGCC Federal Geodetic Control Committee
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Section 1.2 Abbreviations

FIRM
FSD
GIS
GPAD
GPCD
GPS
GPM
HDD
HDPE
HGL
HSCD
HS-20, H-20
LPSHC
LPSS
LPWRP
LRFD
MCC
MDE
MDSPGP-1
MGD
MTBM
NACE
NAD
NAVD
NEC
NGS
NOI
NSF
NFPA
NPSHR
ORP
OSHA
PCCP
PCF
PLC
PRV
PSC
PSI
PVC
RCP
RF
RPM
RQD
RSGV
RTK
RTU

Introduction and General Information

Flood Insurance Rate Map

Forest Stand Delineation

Geographic Information System
Gallons Per Acre Per Day

Gallons Per Capita Per Day

Global Positioning System

Gallons Per Minute

Horizontal Directional Drilling

High Density Polyethylene

Hydraulic Grade Line

Howard Soil Conservation District
Truck Loading Designations

Low Pressure Sewer House Connection
Low Pressure Sewer System

Little Patuxent Water Reclamation Plant
Load and Resistance Factor Design
Motor Control Center

Maryland Department of the Environment
Maryland State Programmatic General Permit
Million Gallons per Day

Micro-tunnel Boring Machine

National Association of Corrosion Engineers
North American Datum

North American Vertical Datum
National Electric Code

North Geodetic Survey

Notice of Intent

National Sanitation Foundation
National Fire Protection Association
Net Positive Suction Head Required
Oxidation Reduction Potential
Occupational Safety and Health Administration
Pre-stressed Concrete Cylinder Pipe
Pounds Per Cubic Foot

Programmable Logic Controller
Pressure Reducing Valve

Planned Senior Community

Pounds Per Square Inch

Polyvinyl Chloride

Reinforced Concrete Pipe

Radio Frequency

Revolutions Per Minute

Rock Quality Designation

Resilient Seated Gate Valve

Real Time Kinematic

Remote Telemetry Unit
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1.4

SCADA Supervisory Control and Data Acquisition
SDR Standard Dimension Ratio

SHC Sewer House Connection

SPT Standard Penetration Test

VCP Vitrified Clay Pipe

VFD Variable Frequency Drive

WHC Water House Connection

Definitions

Designer: A professional engineer, registered in the State of Maryland, who is responsible for
the design of the project.

Health Department: Howard County Health Department

Master Plan: The latest approved version of the “Howard County Master Plan for Water and
Sewerage.”

Standard Specifications, or Standard Details: Howard County Volume IV Design Manual,
Standard Specifications and Details For Construction.

Projects Defined

Water and sewer projects for Howard County are divided into two basic categories: Developer
Projects and Capital Projects.

A. Developer Projects

A Developer Project arises whenever a land developer engages in the subdivision of land
or the development of a parcel of land, either of which fall under the requirements of the
Subdivision and Land Development Regulations. If the lots or parcels to be developed
are within the Metropolitan District and the zero to five-year service area as defined in the
Master Plan, each lot or parcel created through the subdivision and land development
process shall front and be directly connected to the public water and sewer systems.
When this is the case, the Developer will be required to completely underwrite the cost of
construction of these facilities and will cause the preparation of an engineering report, the
development of construction plans and specifications, the easement documents and the
stakeout and inspection of the construction work. A Developer Project is represented by a
signed contract called a Developer Agreement between the Developer and the County.
The Developer Agreement identifies the area to be served and financing requirements.
The Developer Agreement also stipulates the terms and conditions of rebates to be made
to the Developer upon successful completion of the development. The rebated portion of
construction costs is recoverable by the rate structure of charges universally applied to
property owners serviced by the system constructed under the Developer Agreement.
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Section 1.5 Systems Description Introduction and General Information

B. Capital Projects

A Capital Project may arise by any of several administrative means. The common
identifying feature distinguishing a Capital Project from a Developer Project is that funds
for implementation of the Capital Project are allocated through the regular budgetary
processes within Howard County. Capital Projects may involve the installation of major
elements of the water or sewer system such as water supply, transmission or storage
facilities and sewer outfalls, interceptors or treatment facilities.

1.5 Systems Description

A. General

Public water and sewer service is restricted by the Howard County Code to those
properties located within the Howard County Metropolitan District. The Metropolitan
District limits are established by the DPW administrative or Council action reflecting the
desires of individuals or groups of property owners. The Metropolitan District is a special
district wherein ad valorem charges are assessed so as to provide funds for the
advancement of water and sewer facilities. The Metropolitan District area has gradually
advanced to the west from its beginning in the Elkridge area and initial expansion in the
North Laurel-Savage area. Accurate and current maps showing Metropolitan District
limits are available from the DPW and the Land Records Office.

There is not an adequate supply of raw water available in Howard County and treated
water is purchased from both Baltimore City and the Washington Suburban Sanitary
Commission.

B. Water System

The County water system consists of a network of distribution mains, storage facilities
and pumping stations. All of these facilities are designed to provide a hydraulically
balanced system to accommodate fluctuations in consumer demands and to provide
adequate flow rates for combating fires in combination with other system requirements.
Fire hydrants are always included with the construction of distribution mains. Water
supplied to consumers is metered at the point of use. The County has developed a central
monitoring system using telemetry to continuously monitor the operational condition of
the system and to permit quick response under emergency conditions. Howard County
assumes full responsibility for the operation and maintenance of its water system.

The DPW maintains a series of maps showing the location and size of both existing and
planned elements of its water system. Because of the topographic relief of the County,
the water system is divided into pressure gradient zones in order to provide an acceptable
range of operating pressures to individual consumer systems. These gradient divisions are
also shown on various maps maintained by the DPW. Pressure gradient elevations have
been determined for both the existing network and planned extensions and are identified
by the maximum pressure gradients available in terms of elevations above mean sea level
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and their limits have been defined on the basis of ground elevations. These service
gradients are 300, 350, 400, 550, 630 and 730. Other pressure zones may be created,
upon approval of the DPW.

C. Wastewater System

The public wastewater system serving Howard County is similar in extent and complexity
to the water system. The system for collection and transport of wastewater has generally
followed the patterns of growth of the potable water system, with a time lag due to the
increased economic burden inherent in this type of system. There is a system of
interceptor sewers installed or planned in all of the major natural drainage basins within
the eastern portion of the County and extensions are being made and will be made as the
need arises and as funding is authorized.

Sewer pipelines involving the collection and movement of wastewater from its point of
origin to its point of treatment and disposal are categorized by two descriptive terms

relating to the function performed. The two categories are collector and interceptor.

Collector Sewers

A collector sewer, usually 8 inches in diameter and installed in a street, is the portion of
the system which is installed adjacent to an individual property or groups of properties to
provide a direct connection or service to abutting properties. A collector sewer is a public
main designed to serve one or more customers.

Interceptor Sewers

Interceptor sewers are major pipelines following long drainage courses, accepting flows
from collectors and conveying them to the point of disposal. Collector sewers are directly
connected to the interceptors. Interceptors seldom accept individual service connections.
An interceptor by definition is a sewer that transports wastewater from a collection system
to a wastewater treatment facility, or to another interceptor and not to another collection
system.

Pumping Stations and Force Mains

Pumping stations and force mains, when employed in approved permanent locations,
facilitate servicing areas not normally serviceable by gravity sewers, and also serve as
collection points for multiple drainage areas to transport wastewater to major interceptors.
The existing and planned locations of all permanent wastewater pumping stations are
noted on the Master Plan.

May 2003
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Treatment Facilities

At the present time, there are two locations where wastewater is disposed of from the
interceptor systems. The Patapsco River System follows the Patapsco River and
continues into Baltimore County and Baltimore City, where it is treated at the City’s
Patapsco Wastewater Treatment Plant. The Little Patuxent River System follows the
Little Patuxent River to the eastern County line, where it is treated at the County owned
and maintained Little Patuxent Water Reclamation Plant (LPWRP) located in the Savage
areca. The LPWRP also accommodates flows from the Patuxent River, Guilford Run,
Hammond Branch and Dorsey Run drainage basins.

As with the water system, the DPW maintains a series of maps showing both the size and
extent of existing and planned wastewater facilities.

As a general policy, the Howard County wastewater system is intended to collect,
transport and dispose of wastewater associated with human habitation of residential or
employment units. The wastewater system is reserved for these types of wastes only.
Under no circumstances are storm water flows permitted to be introduced into the
wastewater system. Industrial wastes resulting from manufacturing or processing
operations are not always accepted into the system and must be handled by the originator
in accordance with the Howard County Code and all other applicable laws and
regulations.

D. Water and Sewer Charges

The Howard County Council establishes charges for water and sewer services. Current
rate schedules can be obtained at County offices. Charges are made for services under the
following categories:

Connections

Water Meter Setting

In-Aid-of Construction

Quarterly Water & Sewer User Charges
Ad Valorem Charges

Front Foot Benefit Assessment Charges
Surcharges

Special Charges

XN R WD

1.6 Project Development

As previously indicated, water and sewer projects fall into two categories: Developer Projects
and Capital Projects. How these projects arise and the requirements associated with each are
briefly outlined below.
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Section 1.6 Project Development Introduction and General Information

A.

Developer Projects

When a Developer is to provide public water and sewer services to a proposed
development, the Developer must submit to the Department of Planning and Zoning
(DPZ), a request in writing for consideration. It is the Developer’ s responsibility to
insure that the development to be served with public water and sewer facilities is entirely
incorporated within the Metropolitan District. The DPW will evaluate the request to
determine if adequate system capacity is available and that the proposal is in conformance
with the Master Plan. If any of these requirements cannot be met, the Developer shall be
so advised and will be directed to an alternate course of action.

If system capacity is in question, the Developer may be required to employ an engineer to
determine the system capacity and the improvements required to provide system capacity.
The Developer shall be financially responsible for the design and construction of all
necessary improvements to the public water and sewer system required as a result of his
development.

If the project meets the basic requirements, the DPZ will indicate to the Developer the
financial requirements that the Developer must satisfy in order to continue with the
project. Ifthe project is eligible for water and sewer services, the Developer may advance
the project by developing an engineering report, if required by the DPW, addressing the
considerations set forth in the following chapters of this manual. The report will be used
as the basis for a Developer's Agreement, which includes the financial arrangements for
both engineering design and construction costs.

Generally, the downstream interceptor sewers 12-inches and larger in diameter and major
water facilities as shown on the Master Plan outside of the development area shall be the
responsibility of the County. The Developer shall be responsible for the adequacy of the
proposed public water and sewer systems within their development. The Developer shall
also ensure that there is no adverse impact on the existing public water and sewer system
as a result of their development. The capacity of downstream collector sewers shall be
reviewed by the Developer to ensure adequate capacity to accept the additional
wastewater flows from the development. Adequate internal and external looping of the
public water system for pressure and redundancy requirements shall be provided.

Upon the receipt and approval of the engineering report and the preliminary water and
sewer plan, the engineering design of construction plans is authorized. For Developer
Projects, the alignment of the water and sewer mains shall be located so that all
lots/parcels to be served shall front public water and sewer mains. These plans are
advanced to the preliminary plan level of completion at which time they are submitted for
review to the DPZ, together with a construction cost estimate. The plans are then brought
to completion and resubmitted to the DPZ for final review and approval. After approval
by the DPZ, and in coordination with other approvals under the subdivision regulations
and Section 16.121 of the Howard County Code, the project will advance to the
construction phase. The final action under the Developer Agreement is the financial
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settlement between the County and the Developer in accordance with the terms of the
Developer Agreement.

All improvements to collector sewers, interceptor sewers, wastewater pumping stations,
force mains, and treatment facilities required to convey and treat wastewater from the
development must be in service prior to any units from that development connecting to
the public sewer system. The water system within the development must be capable of
supporting the maximum day demand rate plus a two-hour fire flow while maintaining the
minimum required pressures.

B. Capital Projects

Capital Projects may begin in several ways. Residents may petition the County to
undertake projects or to advance projects previously contemplated. Petitions for water or
sewer service are received by the DPW, reviewed by the DPW staff and endorsed with its
recommendations, then forwarded to the Director of the DPW. The DPW may originate
projects to alleviate existing or projected problems in the overall operation of the systems.
The Howard County Health Department may propose water and sewer projects, which
come to its attention through its responsibility in maintaining the public health and
welfare. The County Council may request of the County Executive to create a Capital
Project. Regardless of who or what the originating cause is for a Capital Project, the
County Executive is charged with the responsibility of annually preparing a budget of
Capital Projects for adoption by the County Council.

As required by County Charter, public hearings are held prior to action by the County
Council. This is done for the purpose of reviewing the proposed budget items, publicly
displaying all proposals for Capital Projects and receiving relevant citizen comments.

The DPW staff accomplishes most of the preliminary work associated with the
identification of Capital Projects. However, after the adoption and funding of Capital
Projects are approved, it is normal practice for the County to engage the services of
consulting engineers (Designers) to provide the detailed engineering for water and sewer
projects. Selection of a Designer is made in accordance with County regulations and
policies.

Contracts with Designers on water and sewer projects will stipulate the scope of work,
schedule to be followed and arrangements and other details normally associated with
contractual procedures. Changes in the Designer’s scope of work will be through a
change order to the engineering agreement. Unless otherwise accepted by contract, the
Designer for Capital Projects will advance a project in the same general manner as
described for Developer Projects. All submissions of reports, plans and specifications
shall be made directly to the DPW.
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Section 1.7 Engineering Reports Introduction and General Information

The Designer will begin the project by preparing a concise report of the project describing
the purpose and extent of the work, providing a preliminary cost estimate and other items
of an engineering nature as specified in Chapter 2, “Engineering Reports.” Review and
approval routines as described in this manual will be followed. When engaged in a
Capital Project, either water or sewer, the Designer’s point of contact is with the DPW.
The DPW will designate a Project Manager from its staff who will assume responsibility
for monitoring the project, coordinating details and reviewing reports, plans,
specifications and other data to ensure that the engineering work satisfies the project
requirements.

1.7 Enaqineering Reports

The requirement for an engineering report is applicable to Developer and Capital Projects alike
whenever water or sewer system extensions or improvements are being considered for
construction. The report shall be prepared by a professional engineer, experienced in water
and sewer systems, who is licensed to perform such services in the State of Maryland. Refer to
Chapter 2 for engineering report requirements

1.8 Preparation of Construction Plans

A. General

Contract documents for construction projects in Howard County are commonly comprised
of construction plans and the construction specifications. Taken together, these
documents form the basis for the construction contract between the owner and contractor.
Contract documents are prepared by the Designer, who is responsible for a complete
description of all work to be performed, in accordance with the Standard Specifications.
The Designer remains responsible for adequately designing, detailing, and specifying
through the Special Provisions and the Technical Specifications, all contract-specific
materials and methods of construction not described in the Standard Specifications.

B. Purpose

1. The primary purpose of construction plans is to show the size, horizontal and vertical
location and type of materials and structures to be installed as part of a water or
sewer system. The construction plans must be developed in sufficient detail to depict
the improvements and their spatial relationship with both existing conditions and
planned future improvements.

2. This section sets forth requirements for information to be placed on construction
plans. When completed according to County standards and properly implemented in
construction, the original plans for water and sewer facilities form a permanent
record of the completed work and the materials employed on the project. When
modified with as-built notations, the plans provide a comprehensive and accurate
statement as to where the facilities are located, the materials used and their
relationship to other important improvements.
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Section 1.8 Preparation of Construction Plans Introduction and General Information

In order for the Bureau of Utilities to provide necessary maintenance activities,
including emergency repairs, etc., it is necessary that the plans are clearly drawn, can
be accurately scaled and show all information necessary to be included as a
permanent record. In addition, water and sewer plans are utilized in many other
record-keeping activities by the County that requires standardized accurate
information. One of the most common uses of record drawings, other than for repair
information, is for remodeling portions of the system. In these cases, the record
drawings may be used for the re-evaluation of design capacities in the light of
changed conditions after the original project was completed.

Construction plans shall clearly designate the facilities or portions of the facilities
that are proposed to be privately maintained by the Developer or other agencies. The
plans shall provide all information, if known, as to who is to be contacted in the
event of an emergency, complete with name, address and telephone number(s) of
individual(s), firm(s), partnership(s), etc., who are responsible for maintenance of the
private system. All applicable DPZ site development numbers shall be shown on the
plan.

C. Drafting and Graphic Standards

1.

Sheet Size, Borders and Materials

All water and sewer construction projects shall be prepared on 2' x 3' Mylar drafting
film (minimum thickness 0.004 inches, matted both sides). Borders shall be 2-inch
on all sides with the exception of the left side, which shall be 1% inches, with
standard title block. All drafting and lettering shall be performed directly on the
original plans and no reproductions, rub-on or adhesive materials shall be used.

Computer-aided Drafting (CAD)

All requirements of this section, “Drafting and Graphic Standards,” shall be met.
Plotters used for CAD shall be equipped with technical ballpoint pens, standard
drafting pens or an electronic printer device. Electronic deliverables to the County
(i.e. CAD disks, CDs, etc.) shall be in software formatting compatible with existing
County systems. The format to be used will be decided at the pre-design meeting.
Hand drafting may be used on any project if the Designer so desires.

Scale

Water and sewer plans shall be drawn on a scale of 1" = 50'. Water and sewer
profiles are typically drawn to accompany the plan layout and shall be shown below
the applicable plan layout on each sheet. For Developer Projects, the complete
layout of the piping system may be shown in the plan view drawing. Profiles shall
then be shown on a separate sheet and cross-referenced to the appropriate plan.
Profiles shall be drawn to a horizontal scale of 1" = 50' and a vertical scale of 1" =5".
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The scale to be used for details on any set of drawings shall be /4", 12", 1", 3", 34" or
1s"=1-0".

4. Use of Standard Symbols and Abbreviations

The “Standard Symbols and Abbreviations” shown in the Standard Specifications
shall be used wherever possible. Non-standard symbols and abbreviations deemed
necessary shall be clearly defined in a legend on the title sheet or for a project
involving multiple disciplines, such as mechanical, electrical, structural and
architectural, on the first sheet of each discipline in which they are used. If symbols
fail to convey the required information clearly, they shall not be used.

5. Lettering

Vertical lettering shall be used throughout. Lettering shall be uniform, neat in
appearance, free of stylization and large enough to be read when reduced for County
use. Lettering for titles, sub-titles and notes placed on the drawings shall be the size
approved by the DPW and as shown in the “General Drafting Standards” in the
Standard Specifications. All notes, descriptions, etc. shall be minimum of No. 4
(4/32-inch) in size and shall be either all upper case or all lower case. Proper names
only shall be capitalized. Construction notes shall not be placed in shaded areas.
Crowding of notes into a small space shall be avoided. Leaders shall be used to
identify the object to which each note refers. All lettering in the same contract shall
be of the same style.

6. Vicinity Map and Initial Drawing

a. The first sheet of all projects shall include a 1" = 600' scale vicinity map with
three unique sets of grid coordinates, sufficient road names and other features to
allow easy recognition of the site. When a set of contract plans contain only one
or two sheets, the vicinity map shall be placed at the upper right portion of the
first plan sheet in a space measuring 8'2-inches vertically by 11-inches
horizontally. If the vicinity map cannot fit in the 82 x 11-inch space or
whenever there are 3 or more sheets to the contract, then the first sheet shall be
designed as a title sheet with the vicinity map centered on the plan. When the
600' scale location map exceeds the size of the sheet, the map shall be drawn at
a scale of 1" =1,000'".

b. The vicinity map shall, in addition to the above, show the location, size and
contract number of adjacent existing water and sewer facilities, proposed
facilities, fire hydrants, valves and manhole numbers for sewers. Provide under
the vicinity map an informational block containing the following: number of lots
and parcels serviced, number of water house connections, number of sewer
house connections, use of buildings/structures, drainage area, treatment plant
service area, water code and sewer code. The County will supply the water and
sewer codes to the Designer
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In addition to the vicinity map, the initial plan shall show the contract title,
contract number and capital project number. The initial plan shall also include a
tabulation of materials with columns for bid quantity, as-built quantity and
material/supplier. If the project is divided into two or more contracts, each
associated contract shall be identified on the vicinity map. Likewise, the plan
coverage of each sheet of the construction plans shall be shown on the vicinity
map with its corresponding sheet number for ready reference. For projects with
more than three plans (total), a complete sheet index shall also be provided on
the title sheet indicating the data shown on each sheet.

When space permits, the first plan of a set shall also show the General Notes
pertaining to the contract. If the notes cannot be placed on the initial sheet, a
note shall be included on the initial sheet indicating on which sheet the General
Notes appear.

7. Information Required on Each Construction Plan

a.

General

The purpose of the contract plans is to portray graphically to the review
agencies, project engineer and contractor the nature and extent of the proposed
work and the conditions under which the work is to be performed. All
information that can best be shown by plans and their accompanying dimensions
and notes should be shown on the contract plans or appropriate reference to the
County’s Standard Details made where applicable. Lengthy written descriptions
or requirements regarding the work are best included in the specifications, and
therefore, shall not be repeated on the plans.

Title Block

Each sheet shall have a title block along the lower border of the sheet. The title
block shall show the project name, sheet title, contract number, scale, 600-scale
reference map number and block numbers, date, sheet number and signature
blocks for the DPW and/or the DPZ. Sheets shall be numbered sequentially 1
through X, where X is the total number of sheets in the contract.

Seal and Signature

The professional engineer’s seal, original signature and registration number
belonging to the Designer responsible for the design, registered in the State of
Maryland, shall be shown on the title block of the first sheet and each finished
sheet of the set of plans. The date on which seal and signature were affixed to
the plans shall be shown in the same location on all the sheets.
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The Designer’s seal, signature, registration number and date of signature shall
also be shown on the first page of the project specifications.

d. Revision Box

Each sheet shall have a revision box in the title block. The revision box shall be
as shown on the “Standard Reference Plan” in the Appendix A. The revision
box shall document all revisions after the Designer’s seal and signature has been
affixed to the plan.

e. Benchmarks and Traverse points

A tabulation of benchmark descriptions and elevations shall be shown on the
sheet that the benchmark occurs. A minimum of two benchmarks shall be
shown on each plan sheet. For Capital Projects, traverse point recovery
diagrams with dimensions shall be shown for each traverse point on the sheet
where the traverse point occurs. Traverse referencing shall be made to
permanently fixed objects that will not be disturbed during construction of the
proposed project or other projects. Wherever possible, permanently fixed
objects used to locate traverse points shall appear on the plan. Traverse points
shall be clearly identified and coordinates of each point shall be either shown at
the traverse point in a neat manner, or in tabulation form, on each plan sheet for
which the traverse points occur. Bearings and distances between traverse points
shall be shown. The traverse shall be assigned continuous stationing, with
stations shown every 100 feet and at traverse points, and equalities shown at
each intersecting point for spur lines and loops. See Chapter 5, “Control
Surveys” for more information on the display of benchmark and traverse control
on the drawings.

f.  North Arrow and Grid Ticks

Each plan sheet and location map shall have a north arrow. Plan sheets shall be
oriented so that the north arrow points toward the top or toward the right side of
the sheet, or toward the upper right quadrant of the sheet.

Each plan sheet shall show a minimum of three coordinated grid ticks based on
the Maryland State Plane Coordinate System and all bearings shall be related to
grid north. See Section 5.2.A, “Control Surveys” of this manual for more
information on the required horizontal and vertical control for the project design
and plans. Two of these grid ticks shall be on the same N-S or E-W line,
forming a right angle arrangement. The coordinated grid ticks shall be at
multiples of 250 feet. Recovery cards for Howard County horizontal control
stations are available from the DPW.
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g. Contract Limits
The limits of the contract shall be clearly shown on all plans.
h. Match Lines and Cross-references

All plans in the same contract shall be cross-referenced by ascending numbers.
Match lines with a minimum length of 4 inches shall be used wherever the plan
is to be continued on the same or another sheet. Data shall be cut off at the
match line; duplication of data on matching sheets is not permitted.

8. Sediment and Erosion Control Sheets
a. Approval and Certificate Blocks

Sediment and erosion control sheets shall contain Developer’s and Engineer’s
certifications. The Designer shall contact the Howard Soil Conservation
District for current certification blocks.

b. All water and sewer construction projects that require sediment control shall
have detail sheets with required notes dedicated exclusively to sediment control.
Existing and proposed contour lines shall be shown on the erosion and sediment
control plans in accordance with the requirements of the Howard Soil
Conservation District. Contours shall be displayed as required on separate
erosion and sediment control plans. If approved by the DPW, the contours may
be shown on the water and/or sewer plans screened to a 50% level. All sediment
and erosion control plans and specifications are reviewed and approved by the
Howard Soil Conservation District.

9. Checklists

The Designer shall fully complete the “Preliminary Plan” and “Final Construction
Plans” checklist(s) for each sewer and water project, as applicable. The Designer
shall verify that all information detailed on the checklist is shown on the plans. A
copy of the checklists may be provided to the Designer together with his notice to
proceed, or the Designer may request a copy from the County, as applicable. The
appropriate checklist shall be completed and attached to each set of plans submitted
for review. This shall apply to all Capital Projects as well as Developer Projects.

D. Computer Applications
Computer programs in the public domain and proprietary computer programs may be used
by the Designer with the approval of the appropriate County department. Submittal of the

programs to be used shall be made at the pre-design meeting. The currently approved
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computer programs may be identified by contacting the County. To secure approval for
the use of additional computer programs, program documentation, especially
computational methodology, must be submitted to the County for review prior to the use
of the program in design. A standard benchmark run of the program, including program
input and output and the corresponding longhand calculations must also be submitted. At
the County’s option, the County may supply standard data to be run in the program.

E. Standards for Depicting Existing Conditions

All construction plans shall be drawn to scale and must clearly and completely depict all
existing topography and man-made features. In order to develop the required information
to scale, the Designer is required to conduct field surveys to accurately establish
horizontal and vertical control points along the route of the project based on the system of
coordinates adopted by the County. This coordinate system is, in fact, based on the
Maryland State system and is represented with sufficient accuracy in most cases by
monuments and benchmarks interposed by the DPW through its aerial and ground
mapping program.

Maps based on aerial photogrammetry may not be used for the preparation of construction
plans unless sufficient fieldwork is done to make any necessary adjustments to obtain
satisfactory accuracy in both the horizontal and vertical planes.

In surveying, plotting and drafting of existing features onto the construction plans, the
inclusion or elimination of information must be carefully evaluated in the interest of
efficiency of work, clarification of plans and sufficiency of representative information. A
complete listing of required survey and as-built information to be included on the base
plans is given in Section 5.2.B, “Topographic Surveys” of this manual. On projects
requiring more detailed information, it is the responsibility of the Designer to recognize
the extent and detail of information necessary to show a complete picture of the project
area. However, in no case shall the Designer show less than the requirements listed in
Chapter 5.

On projects requiring additions and/or modifications to existing electrical/mechanical
equipment or controls, the Designer shall be responsible for reviewing all existing
operation and site conditions; and fully coordinating the project with the DPW to
ascertain whether any modifications have been made subsequent to initial construction.

Instructions for conducting and coordinating field surveys together with the requirements
for accuracy, note keeping, placing of monuments and benchmarks and other details are
set forth in the Department Procedures 501.7, Specifications for Surveying Procedures
and Documents.

As previously indicated, existing natural and man-made topographical features as
developed through field survey activities are drawn onto the construction plans using
standard notes, symbols and established drafting techniques to present a clear
representation of the area.
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Specifications

1.9 Preparation of Construction Specifications

A. General

1. Howard County’s standard specifications are set forth in Volume IV of the Design
Manual, “Standard Specifications and Details for Construction.” Non-standard
specifications, special provisions, proposal form, contract and bond forms and other
designated items, when required by the County, shall be developed by the Designer
specifically for each project and shall be published in booklet form. A draft of the
project specifications shall be submitted with each plan submittal for review by the
County. These requirements apply to both Developer Projects and Capital Projects.

2. Upon completion of the construction plans for water and sewer projects, the Designer
is required to provide the necessary non-standard specifications to accompany the
plans. At this stage of the project, the Designer should be able to finalize most of the
non-standard portions of the specification with the possible exception of items
relating to permits or easement commitments. When all details of the specifications
are completed, the Designer shall submit three completed copies of the non-standard
portions of the specifications for Developer Projects and the stipulated number of
copies of the complete and bound specifications for Capital Projects. The final
specification shall have the Designer’s Professional Engineer’s seal, signature and
date of signature on the title page.

B. Standard Format

The Standard Specifications (Volume IV) format is to be used in the preparation of the
non-standard portions of the specifications.

C. Special Provisions/Technical Specifications

This section is vitally important to the contract as it contains additions and/or
modifications to the Standard Specifications, as applicable to each particular contract.
The Designer is to contact the DPW for advice on those items normally placed in the
Special Provisions and/or Technical Specifications. However, it is incumbent on the
Designer to include in this section all conditions to the contract and the work required not
otherwise covered, such as special construction methods, materials, measurement and
payment, etc., so as to provide a complete contract document.

D. Proposals

1. The proposal form may be designed for a single lump sum payment, a series of unit
priced items or a combination of the two. For pipeline work, Howard County
employs a combination type of proposal where some items of work are bid and paid
without regard to measurement. Other items are bid and paid on the basis of a unit of
actual measurement multiplied by the corresponding unit price bid by the Contractor
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or fixed by the contract. The basis of measurement and payment is described in the
Standard Specifications and/or in the project specifications.

2. Proposals are often divided into parts to facilitate cost accounting procedures
required to allocate costs by projects, administer charges and account for cost
participation by various parties involved in the financing.

3. The proposal form for pipeline projects shall contain a statement by the Contractor
indicating the type of pipe the Contractor intends to use on the project. The period of
time in calendar days (to be determined by the Designer) permitted for the Contractor
to complete the work is stated on the form. The amount of liquidated damages to be
charged per day, in the event the work is not completed within the prescribed time
period, shall also be given.

4. For pipeline and other types of projects, there are a number of contingent items of
work or materials to be employed, which may develop during the course of
construction that cannot always be anticipated or that can be anticipated without
being qualified. To facilitate the employment of additional materials and the
authorization of incidental items of work, all contracts contain a list of fixed price
contingent items, which are not bid items, which have an assigned unit price and
quantity as applicable. These fixed price items are utilized to enable the Contractor
to be paid an equitable sum of money when the particular item of work or the
furnishing of materials is authorized and directed during the course of construction.
Modifications of this list or modification of the fixed prices shall not be made by the
Designer except with the full concurrence of the DPW.

E. Treatment Plants and Water Storage Facilities
Since water and wastewater treatment plants and water storage facilities involve unique
and non-recurring design features, they are considered beyond the scope of this manual.
These types of projects are typically Capital Projects and would involve specific design

criteria and other special requirements, as determined by the DPW for each project.

1.10 Record Drawings

A. General

After the water and sewer plans have been signed by the County, the original water and
sewer plans and all prints thereof become the property of Howard County. During
construction, the Contractor and the County’ s inspector, acting together, will maintain a
set of as-built or redlined prints of the water and sewer plans. Following construction, the
original water and sewer plans shall be revised to reflect the as-built conditions.

By submitting the original water and sewer plans for signature, the Designer agrees to
allow the County or its representative to modify the water and sewer plans to reflect the as-
built conditions of the water and sewer utilities. At the County’ s option, the County may
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require the Designer to complete the modifications to the plans to reflect the as-built
conditions. The County will hold harmless the Designer for as-built information if added
to the drawings by others.

Incorrect information shall be deleted and replaced with the as-built information. The
revision block shall be completed, initialed and dated by the individual making the
modifications. Each plan in the set shall bear the words AS-BUILT in bold letters above
the title block on the lower right-hand corner of the plan along with the date that the as-
built modifications were completed. All as-built information and lettering shall be of the
same style and quality as the original water and sewer plans.

B. Electronic Files

If the plans are prepared in electronic format, in addition to the modifications to the
original water and sewer plans, the County may require that the electronic files be
modified to reflect the as-built conditions and delivered to the County.

C. Replacement Drawings

Plans bearing original signatures and dates of approval are important for the DPW’s
historical records. However, there may be rare instances where extensive modifications
to a plan may render the plan illegible. In order to insure that the plans are clear and
legible for operation and maintenance purposes, the DPW may require that a completely
new plan with modifications be developed for the as-built plan. The plan shall be noted
as “AS-BUILT Replacement Sheet” above the title block on the lower right-hand corner
of the plan and dated. Each new plan sheet shall be circulated for all required signatures.
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Section 2.1 Applicability Engineering Reports

2.1

2.2

CHAPTER 2
ENGINEERING REPORTS

Applicability

The requirement for an engineering report is applicable to Developer Projects and
Capital Projects alike whenever water or sewer system extensions or improvements
are being considered for construction. In addition, an engineering report may be
required under certain circumstances not involving system extensions or
improvements. When required by the Department of Public Works (DPW), a
detailed analysis and investigation shall be performed to determine the performance
of the existing system or to evaluate the impact that proposed additions or special
uses will have on the system.

The report shall be prepared by a Professional Engineer (hereinafter referred to as
the “Designer”), experienced in water and sewer systems who is licensed to perform
such services in the State of Maryland. The report shall be signed and sealed by a
principal member of the firm by whom the report is prepared.

Purpose

The engineering report is intended to be a concise presentation of all relevant
project facts together with a proposal for satisfying the needs of the project. The
report shall be addressed to the Director of the Department of Public Works and
delivered to the designated Project Manager. The report shall be presented in an
organized manner so that the Director, his staff, County officials and other
interested agencies may quickly identify and comprehend all aspects of the project
including, but not limited to, the purpose, scope, cost and scheduling of the project.
The Designer is expected to present a discussion of background information, design
criteria, alternate solutions, cost comparisons and recommendations, which are fully
consistent with applicable County, State and Federal regulations and practices.

The report shall characterize the project, which was previously described in broad
and general terms, to one of finite definition, scope and content. The report is
preparatory to undertaking the development of detailed design and construction
plans. Upon completion and acceptance of the engineering report, the Designer
shall convey a proposal for engineering scope of services based on an analysis of all
relevant facts and engineering principles. The report may also serve other purposes
simultaneously so as to:

(1) Provide a historical record of the engineering principles and criteria under
which the project was designed and constructed.

(2) Form the basis for acceptance, rejection or modification of the scope of the
project.
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3)

(4)
()
(6)

Provide a basis for legislative or administrative action on scheduling or
funding.

Provide necessary details to guide preparation of construction documents.
Provide a basis for correlating the project with other DPW programs.

Provide an analysis and a program for the operation and maintenance of any
part of a facility or system.

2.3 Report Content

A.

General

Reports shall be presented in a neat and legible manner. They shall be
submitted on 8%-inch x 11-inch bond paper from any standard word processor,
suitable for reproduction. Brief reports may be published in letter form,
properly identified and with attachments referenced in the text. Lengthy or
complex reports shall be suitably bound on the left edge and shall include a
cover with appropriate identification of the Designer, project name, owner and
date. Unless otherwise stipulated, the Designer shall provide four (4) copies of
reports on Developer Projects, and ten (10) copies of reports on Capital
Projects. Reports shall be delivered to the County Project Manager in the early
stages of the project.

In considering the preparation of the report on water and sewer facilities, the
Designer shall perform the following tasks:

e  Become familiar with existing conditions

e Consider the impact that the proposed improvements will have on the
system

e Offer proposals to satisfy project needs after they have been carefully
evaluated for performance and cost

The Designer shall present a concise discussion of all relevant factors that led
to the report conclusions and recommendations.

It is understood that all required subject matter for reports cannot usually be
determined in advance of the research and development, as is necessary to
identify all potential project issues. However, through experience and practice
it is recognized that there are certain categories of information which, when
properly addressed, will ensure all factors are considered prior to establishing
appropriate conclusions. The text of the report will usually include a
discussion of some or all of the following topics as applicable:

May 2003



Section 2.3 Report Content Engineering Reports

9.
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Location, origin, purpose and scope of project

Existing project conditions

County population projections and projected needs

Design analysis including all design criteria employed

Design computations

Function, layout and siting requirements of proposed facilities

All alternatives to primary proposal

Cost estimates and comparison of alternatives including rights-of-way
requirements and costs

Required permits and approvals of other agencies

10. Conclusions and recommendations

11. Schedule for implementation

12. Project illustrations

The addition or elimination of subject matter for the report is well within the
authority of the DPW, whenever the nature of the project dictates.

B. Design Analysis

1.

General

In developing design requirements for elements of a water or sewer
system, the Designer shall refer to the Howard County Master Plan for
Water and Sewerage to ascertain both the extent of existing or planned
facilities in the service area and their relationship to the project under
consideration. One or more maps shall be prepared showing the project
location and the relationship of major elements of the system as shown on
the Master Plan. See Section 2.3H, “Report Content: Illustrations” for a
list and description of available standardized County maps that may be of
use for developing project maps. The project map(s) shall be developed
based on the following criteria:

a. Displayed at a scale of 1" = 600" or 1" = 200"
b. Include a reasonable area surrounding the project
c. Show significant topographical features such as roads, railroad lines,

water courses, power transmission routes, political boundaries, water
pressure zone limits, drainage divides and zoning
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d. Show the location, size and extent of the existing system(s) being
addressed in the report

e. Show locations of all proposed system additions

f.  All design notations used as a basis for computing system loads, such
as drainage area or service area limits by zoning, future extensions of
pipe systems or networks, other Capital Projects and any public
improvements contemplated by other governmental agencies shall be
superimposed on the report map

For water and sewer facilities identified in the Master Plan, Howard
County may elect to provide the Designer with specific design
requirements determined as a result of previous engineering analysis. In
such cases, the Designer will incorporate these requirements into the
design report and will reference the letter or other documentation by
which the requirements are conveyed to the Designer from the Project
Manager. For example, Howard County may specify system flow rates to
be used in sizing pump stations and sewer lines or water transmission
main sizes based on a previous hydraulic analysis.

2. Zoning Analysis

Where design requirements are not supplied by Howard County, the
Designer shall establish water and sewer system design flows by
performing a zoning analysis. All residential zoning analysis shall utilize
the zoning density and household size factors established in Tables 2.3A,
“Density Relationship vs. Land Use” and 2.3B, “Density Calculations”,
respectively.  These relationships are based on past patterns of
development in Howard County and shall be used for all residential
density calculations unless otherwise specified by the County. As
indicated in Table 2.3A, all institutional, commercial and industrial land
uses are to be determined on an individual basis.
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TABLE 2.3A DENSITY RELATIONSHIPS vs. LAND USE

Typical Yield . .
Dwelling Units New Town Typlc_al Y|el_d
. . Dwelling Units
Zoning Per Acre Zoning Per Acre
Districts Normal ARD* District
Protected 0 0 Single Fa”."'y’ 2.0
Low Density
0.23 (Base : .
Rural Density) Slng!e Family,
. Medium
Conservation Density (New 4.0
(RC) 0.5 (Max. 1 Town)y
Density)
Rural Same as
Residential RC 1 Townhouses 10
(RR)
R-20 1.7 5 Apartments 15
R-12 2.9 6 Retail Centers | Determined
Individually
i Employment Determined
R-SC 4 8 Centers Individually
Industrial Plant | Determined
R-SA-8 8 12 Loads Individually
R-MH 8 ok
R-A-15 15 25 PSC 8

*Age Restricted Development
**Planned Senior Community

When age restricted developments are planned for development in other
than PSC zoning, the ARD typical yields as shown in Table 2.3A shall be
used in the zoning analysis.

TABLE 2.3B: DENSITY CALCULATIONS

Density
Residential Classification (Persons per Dwelling Unit)
Single Family Units 3.15
Townhouse Units 2.60
Apartment Units 1.90
Mobile Homes 2.40
Planned Senior Community 1.20
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3. Design Criteria and System Layout

All systems shall be designed based on the guidelines and criteria
established by this manual. The following chapters provide relevant
design information regarding system layout and construction plan
requirements for each respective system component:

Chapter 3: Water Design Guidelines

Chapter 4: Sewer Design Guidelines

Chapter 5: Common Design Guidelines

Chapter 6: Wastewater Pumping Station Guidelines
e Chapter 7: Water Pumping Station Guidelines

e Chapter 8: Alternate Sewer Systems

For facilities that require pumping, a detailed analysis shall be performed
on the following topics:

e Pump size and power requirements balanced by economical pipe
sizes

e Existing and future pumping capacity requirements
e Upgrading capacities

e  Surge control

e  Secondary emergency power requirements

e Alarms

4. Wastewater Pretreatment Requirements

In cases where the engineering report provides for the design of sewer
facilities for a specific non-domestic user of the sewer system, the report
must address wastewater pretreatment requirements, as required by the
DPW. Pretreatment requirements are established during site development
plan review or during building permit review. Pretreatment facilities are
required if the quality of the wastewater to be discharged would otherwise
violate provisions of Howard County Code Section 18.122A.
Pretreatment facilities must conform to applicable State and Local design
requirements.

C. Design Computations

Design computations, if required by the County, shall be developed for all
features of the proposed system and shall be in sufficient detail to enable the
DPW to make an expeditious review of the methods and criteria employed and
the corresponding results obtained. In particular, see Chapter 3, “Water Main
Design” for water demand and hydraulic calculations and Chapter 4, “Sewer
Main Design” for wastewater flow calculations. Design computations shall be
submitted with the report.
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For the development of water and sewer system requirements, Howard County
has standardized the manner in which these demands are organized and
presented in reports. The forms for the tabulation of system demands are
included in Appendix B & C for both the water and sewer systems.

D. Design Life of Facilities

For facilities identified in the Master Plan, design of system components will
ordinarily be performed on the basis of the affected area being fully populated
in accordance with population density determined from zoning. The Designer
shall examine operating conditions using existing population and other
intermediate population levels to ensure the satisfactory operation of the
system throughout the design life of the system.

The full development potential is determined based on a complete zoning
analysis of the service area as described previously in Section 2.3.B, “Design
Analysis”. In determining whether or not a facility should be initially
constructed to meet 20-year or full development demands, the following issues
shall be addressed in the engineering analysis of the proposed project:

1. Present worth analysis comparing the cost of phased implementation
(construction of parallel mains, incremental pump station expansion, etc.)
with the cost of a facility initially providing capacity for full development.
For the purpose of economic analysis, full development is to be projected
for a 40-year period.

2. System hydraulics considering such factors as differences in pump or pipe
sizes required for 20-year and full development flows, head losses,
retention time, etc.

3. System limitations considering the advisability of having parallel facilities
to provide for limited flow capacity during maintenance or repair periods.

4. Construction limitations considering the difficulties involved with
constructing parallel facilities after initial construction is complete.

5. System design life considering the useful life of the facility.

E. Alignment Issues

Water and sewer lines are generally extended within public rights-of-way
wherever feasible. This is because most properties to be served by these
utilities have frontage on public roads, facilitating direct connections to the
public water and sewer system by consumers. Fire hydrants are also located
alongside roadways to permit direct access by emergency equipment. AS
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proposed systems increase in complexity, other factors such as topography,
economy of sizing, construction costs, power requirements for pumping,
maintenance considerations and conflicts with other utilities must be
considered during design. The Designer shall evaluate alternative designs that
provide a design with overall lowest cost and least impact on natural and man-
made features. The Designer shall also consult Chapter 5.3, “Rights-of-Ways,
Easements and Construction Strips” for utility easement requirements. The
Designer’s report shall include life cycle cost comparisons for all alternatives
considered.

F. Construction Cost Estimates

The cost of all facilities addressed in the report shall be tabulated in a clear and
concise manner and shall be derived from recognized sources. For Developer
Projects, estimates shall be based on unit prices provided by the County. For
Capital Projects, estimates shall be based on current bid prices for comparable
work in the locale of the project with consideration of soil conditions, water
table, etc., and shall reflect quotations from suppliers of equipment and
materials whenever appropriate. Cost estimates for the report need not be
itemized to the extent usually found in bid proposals, and shall be qualified as
to what is included in unit prices so that reviewing agencies are aware of the
cost factors used in the estimate. In estimating costs for alternate proposals,
care shall be taken that costs are truly equivalent and can be directly compared.
The current Engineering News Record (ENR) Construction Cost Index shall be
provided with the cost estimates.

Whenever alternative solutions involve different types of facilities such as a
gravity system versus a pumped system, cost comparisons are more truly
representative when analyzed to include capital, operation and maintenance
costs on a life cycle basis, using reasonable interest rates. Current construction
costs shall be adjusted and projected to the planned construction year as
indicated in the project schedule with consideration of the effects of current
inflation rates. The factors used in these projections shall be clearly stated.

G. Project Schedule

A project schedule shall be prepared by the Designer and included in the
report. For Developer Projects, the schedule may be statements in the text of
the letter report describing the Developer’s estimate as to when the various
phases of the development will be ready to accommodate the water and sewer
construction program and the target date for completing the development and
for occupancy. For Capital Projects, the Designer shall prepare a schedule in
bar graph form displaying the best estimate of when the major elements of the
project will be initiated and completed. As appropriate to a given project, the
schedule shall include the following time considerations:
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Preliminary Design Period

50% for pipeline design and 60% for pumping station designs
Review by County

Geotechnical and Corrosion Control Reports
Rights-of-Way, Easement and/or Property Documentation
Final Design (95% Complete)

Final County Review & Approval

Obtaining Permits

Advertising and Bidding

10. Award of Construction Contract

11. Material Availability

12. Construction Period

13. Other Special Items Affecting Schedules

CoN~wWNE

The project schedule shall indicate the critical path, including required
completion date and target dates for each phase, which must be met in order to
achieve the schedule. In addition, any procedure, which can advance the
completion date, such as pre-purchase of materials and equipment and a
division of the project into two or more construction contracts, shall be
identified.

H. Illustrations

An engineering report is considerably enhanced by the inclusion of maps,
graphs, diagrams and charts to illustrate and amplify issues presented in the
text. As previously discussed, Howard County maintains several series of
maps that are standardized as to map scale, size and information recorded.
These standardized maps, which are available to the public for purchase at a
nominal charge, are indicated in Table 2.3C, “Available Maps and
Documents.”

As indicated in Table 2.3C, some information is available both in paper and
electronic format. In addition, the County maintains a Geographical
Information System (GIS) which contains GIS layers such as roads, floodplain
boundaries, water/sewer infrastructure, storm drains, orthophotography, etc.
that may be beneficial for illustrative use in engineering reports. County
owned GIS information is available from the County.

Report maps are easily developed from one or more of the aforementioned
maps. To facilitate the coordination of projects, the County requires that all
reports include a map at a scale of 1"= 600" or 1" = 200", showing the
immediate project areas as well as the surrounding area.

Maps for other specialized requirements such as drainage limits, floodplains,
property limits, zoning, population densities, etc. may be drawn to a scale
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Section 2.3 Report Content Engineering Reports

appropriate to the size best suited to display the required information. Maps in
a vertical plane (profiles) are not ordinarily required for reports, unless
required to demonstrate economical design features and ability to adequately
service existing and future areas. Graphs and charts are to be utilized
whenever possible to enhance the text and to demonstrate time, cost, growth
and flow comparisons or other compound relationships, which would have
great visual impact when, represented pictorially.

TABLE: 2.3C
AVAILABLE MAPS AND DOCUMENTS

Type Coverage Scale Showing
Property Tax Maps County Wide 1" = 600' All properties &
(1) owners
Water System Planned Service 1" =600 Size & location of
Maps(2) Area system
Sewer System Planned Service 1" =600’ Size & location of
Maps(2) Area system
Land Use Maps(2) County Wide 1" = 600' Land Use
Zoning Maps(2) County Wide 1" =600’ Zoning
Aerial County Wide 1" =200 Topo: natural &
Photogrammetric (2) cultural, contours
Water/Sewer System limits 1" =50' As-built facility
Construction Plans construction
Water & Sewerage Planned Service 1" = 2500’ Existing & planned
Master Plan Maps Area major water &

sewer facilities

Notes:
1) Prepared and distributed by State of Maryland’s Department of Planning
(2 Available in Paper and Electronically

Schematic drawings showing arrangements of site development, piping,
appurtenances, special structures and the like, will help to convey what the
Designer is considering and will tend to expedite the review and approval
process as well as providing a firm basis for proceeding with the construction
plans.
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Section 3.1 General Water Main Design

CHAPTER 3
WATER MAIN DESIGN

3.1 General
A. Responsibility of the Designer

This chapter addresses the selection and use of design criteria and practices applicable
to the design of water system projects in Howard County. The subject matter
discussed includes the layout of piping systems, selection and employment of pipeline
materials and the use of appurtenances. While the requirements described for the
various aspects of design will include and cover the majority of conditions
encountered, there is no intention to relieve the Designer of responsibility to recognize
when conditions are not favorable for the application of standards. The Designer must
be continually alert to conditions that cannot be satisfied by the application of these
standard criteria.

B. Limitation of Topics Presented in Design Manual

It is not possible to include in this manual all features of design and drafting, which are
necessary to accomplish the development of construction documents for all projects.
The topics addressed are limited to those that will help the Designer perform most
engineering tasks in an efficient manner and comply with County practice. Although
it is the Designer’s responsibility to exercise professional judgment in the acceptance
or use of the standards or features of design included herein, the Designer shall
recognize that they are given to assist in the development of the project in the manner
preferred by Howard County. Deviations from the design standards must be brought
to the attention of the DPW. Waivers of the design manual must be justified to the
DPW, in writing, from an engineering evaluation, which includes consideration of life
cycle costs and maintenance requirements. Approval or denial of the waiver requests
will be by return letter signed by the Chief of the Bureau of Engineering.

C. Abbreviations
For standard abbreviations, see Section 1.2, “Abbreviations” of this design manual.
D. Definitions

Average Day Demand: The volume of water used in the year divided by 365 days,
expressed in gallons or million gallons.

Average Day Rate: The water used during the Average Day Demand expressed in
gallons per day (gpd) or million gallons per day (mgd) or divided by 1,440 minutes
and expressed in gallons per minute (gpm).
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Section 3.2 Design Criteria Water Main Design

Design Flow: The minimum flowrate required to satisfy the following demand and
pressure conditions during a 24-hour period, expressed in gpm or MGD:

Maximum Day Demand: 40 psi minimum at curb
Peak Hour Demand: 30 psi minimum at curb
Maximum Day + Fire Flow Rate: 20 psi minimum at curb

Distribution Mains: Water mains connecting the transmission mains to the water house
connections. The distribution mains provide area wide fire protection. Generally, the
distribution mains will be in a grid or branched configuration.

Maximum Day Demand: The largest volume of water used in one day during the year,
expressed in gallons or million gallons.

Maximum Day Rate: The volume of water used during the Maximum Day Demand
expressed in gallons per day (gpd) or million gallons per day (mgd) or divided by
1,440 minutes and expressed in gallons per minute (gpm).

Peak Hour Demand: The largest volume of water used in one hour during the year
expressed in gallons or million gallons. The Peak Hour Demand usually occurs during
Maximum Day Demand.

Peak Hour Rate: The Peak Hour Demand volume divided by 60 minutes, expressed in
gpm; or multiplied by 24 hours, expressed as mgd.

Transmission Mains: Large diameter water mains that convey water from the supply
source to the storage facilities and the distribution mains.

Water House Connection: Service lines within public roads or rights-of-way
connecting the distribution mains to individual homes, buildings or facilities for both
consumptive use and on site fire protection.

3.2 Design Criteria

A. General

The sizing of major components of the County water supply system such as
transmission mains, major distribution mains, storage facilities and booster pumping
facilities are generally the responsibility of the DPW.

The Master Plan generally shows the major existing and planned supply system
components. The Designer shall be familiar with and design in accordance with the
Master Plan.

Generally, the Designer will be selecting distribution mains of 12-inch diameter and
smaller and often will be required to provide the minimum size mains meeting the
design criteria as presented in Section 3.3A, “Hydraulic Computations”.
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The water design criteria presented herein shall apply to Developer Projects as well as
County funded Capital Projects. For Developer Projects, the Designer shall be
familiar with “Sewage Disposal and Water Supply” regulations of the latest edition of
the Howard County Subdivision and Land Development Regulations.

B. Pre-Design Meeting

Prior to commencing any work, the Designer is encouraged to schedule a pre-design
meeting with the DPW, or other appropriate agency, to discuss any topics that are
particularly important in the development of the Engineering Report and subsequent
design of the project. Pertinent topics may include any of the following:

Sizing of major water supply components

Development of population projections and water demand

Applicable plumbing codes

Route selection and location of the pipe in the public right-of-way

Interaction with, and crossings of, other known utilities, particularly if those
utilities employ cathodic protection systems

Methods of crossing roads, railroads, and streams

Pipe materials and appurtenances

Pipe access

9. Future extensions

10. Identification of any storage facilities in the network to be affected by the project
11. Requirement for new or upgrading of existing telemetry systems

IS

o N>

For Developer Projects which require minor extensions of the public water and sewer
systems, the pre-design meeting may take the form of a preliminary water and sewer
plan showing the general layout of the utilities in relation to the proposed
development. The plan shall be accompanied by a letter report, which shall include
general information about the project, design criteria used, alternatives investigated
and the cost estimates for all alternatives. The plan shall be submitted after the sketch
plan for the development has been approved by the DPZ.

Developer Projects involving more than 200 residential units will be required to
submit a comprehensive utility plan along with the engineering report unless waived
by the Chief of the Bureau of Engineering. Following the comprehensive sketch plan
approval; the Designer shall submit to the County a comprehensive utility plan
showing the location and size of the water and sewer utilities within the development.
The comprehensive utility plan shall be signed and sealed by a professional engineer
registered in the State of Maryland.

If the construction of the utilities within a development is to be phased, the Designer
shall provide a phasing plan showing the phasing and timing of the construction of the
utilities. The phasing plan shall be signed and sealed by a professional engineer
registered in the State of Maryland.
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During each phase of the development, the public water and sewer systems must be
able to support the design flow requirements noted in the Design Manual. The
Designer shall provide calculations (computer simulations) for each phase of the
development. The water system must be capable of supporting the maximum day
demand rate plus a two-hour fire flow while maintaining the minimum required
pressure for each phase of the development.

Seven copies of the comprehensive utility plan, phasing plan and engineering report
shall be provided to the DPZ. The comprehensive utility plan and phasing plan shall
have standard DPZ water and sewer title blocks with approval signature lines.
Following approval, the comprehensive utility plan and phasing plan cannot be revised
without the authorization of the County. Revisions to the comprehensive utility plan
and phasing plan will require a reevaluation by the Designer of the design flows and
the ability of the proposed water and sewer systems to meet Design Manual
requirements. Changes to the comprehensive utility plan and phasing plan shall be
noted in the revision blocks.

C. Demand Calculations
1. General

All population densities required for determining water demands are to be
established as described in Chapter 2, “Design Analysis”. The average day
demand for a service area is the sum of the average day demands for the
residential, institutional, commercial and industrial components within the service
area. Similarly, the maximum day demand for a service area is the sum of the
maximum day demands for the residential, institutional, commercial and
industrial components within the service area.

2. Residential

For residential flows, average day demands shall be determined by multiplying
the applicable population densities by the average day per capita demand
indicated in Table 3.2A, “Average Day Water Demands”. Maximum day and
peak hour demands shall be determined by multiplying the applicable average day
demand by the required peaking factor indicated in Table 3.2B, “Maximum Day
and Peak Hour Peaking Factors”.

May 2003
3-4



Section 3.2 Design Criteria Water Main Design

TABLE 3.2A: AVERAGE DAY WATER DEMANDS

Water Demand for Design Flows
Land Use Average Day Thru Meter (1) | Unaccountable (2)
Residential 94 gpcd 80 gpcd 14 gpcd (3)
Institutional 412 gpad 350 gpad 62 gpad (4)
Commercial 1,175 gpad 1,000 gpad 175 gpad
and Industrial
Notes:

(1) Through meter flows are approximately 85% of average day demand
(2) Unaccountable flows are approximately 15% of average day demand
(3) gpcd: gallons per capita per day

(4) gpad: gallons per acre per day

TABLE 3.2B: MAXIMUM DAY AND PEAK HOUR PEAKING FACTORS

Peaking Factors
Design Flow Ratio Communities Major Systems
Maximum Day Demand to 2 1.7
Average Day Demand
Peak Hour Demand to Average 4.5 2
Day Demand

3. Institutional, Commercial and Industrial Demands

For institutional, commercial and industrial flows, the estimation of average daily
water consumption demands vary greatly dependent on the type of facility. With
the exception of industries using process water, the fire demand generally is the
major component of the design demand used to size distribution main extensions
and service connections to buildings having sprinkler systems. For derivation of
building design flows, the Designer shall refer to the County Plumbing Code if
the number of fixture units is known or may be estimated. Likewise, the Designer
shall determine the design flows based on building capacity, type of use, number
of persons using the facility, projected processes, etc. Whichever estimate of
design flows is greater shall be used for design purposes. When more specific
information is unavailable, Table 3.2A shall be used to determine the average day
demand.

Maximum day and peak hour demands shall be determined by multiplying the
applicable average day demand by the required peaking factor indicated in Table
3.2B.

May 2003
3-5



Section 3.3 Water Main Design Water Main Design

Fire Flow Rates: The required fire flow rates shall be calculated using Table 3.2C.

TABLE 3.2C: FIRE HYDRANT FLOW RATES FOR DESIGN

Land Use Design Fire Flow Rates (gpm)
Residential (one and two family) 750
Residential (multi family), 1,500*

Commercial, Industrial, Educational,

and Institutional

*The special use of a property may require a higher flow rate that is to be
accommodated by on site storage. Higher fire flow rates (and storage
requirements) may be specified by the Owner, Fire Administrator’s Office, or the
Department of Inspections, Licenses and Permits.

The water system storage facilities shall be considered at their minimum elevation
when determining fire flow residual pressures.

3.3 Water Main Design

A. Hydraulic Computations

1.

General

As discussed in Chapter 2, “Engineering Reports,” the DPW reserves the right to
determine sizing of major water transmission mains, storage facilities and
pumping stations based on the Master Plan.

For extensions or improvements to the public water system serving more than 200
residential units, or for critical areas of the public water system, the County may
require the Designer to provide a computer-based hydraulic model of the effects
of the proposed improvements on the public water system. To assist the Designer
in the capacity analysis, the County will make available to the Designer a
computer program to model the major water system components. The Designer
shall consult the DPW for baseline information regarding pressures, pressure zone
boundaries, system capacities and other operational considerations. The modeling
shall be based on the constraints outlined in the Master Plan. Computer model
simulations of the proposed water system improvements shall be submitted to the
DPW for review and approval.

If required, 24 and 48-hour extended period computer simulations shall be
performed using average day demand, maximum day demand, and peak hour
demand, for both current and full development conditions.

The hourly demand ratios used in the 24 and 48-hour extended period simulations
for average day demand and maximum day demand shall be based on actual
Howard County average day demand and maximum day demand records, or as
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directed by Howard County. Hourly demand ratios shall be calculated by
dividing each hour’s water demand by that day’s average hourly water demand.
The highest hourly ratio experienced during the maximum day demand is the peak
hour demand ratio for that water pressure zone. The hourly demand ratios may
differ between water pressure zones. During the extended period simulations, all
water pressure zones shall be connected to allow modeling of pumping station
suction pressures and storage tank refill rates. Fire flows shall be modeled as a
single event assuming a maximum day demand ratio of 1.0 and a 2-hour fire event
at 1,500 gpm with all water storage facilities assumed empty. If proposed designs
require modifications to the Master Plan, the Designer shall pursue such changes
in accordance with the County Code and applicable regulations.

The Hazen-Williams formula shall be used in the determination of friction loss for
all piping. See Table 3.3A, “Hazen-Williams ‘C’ Factors” for appropriate C-
values. The Hydraulics Institute Standards shall be used for head-loss attributed
to pipe fittings and other miscellaneous appurtenances. Where the Hydraulic
Institute Standards do not apply, the head-loss for these items shall be in
accordance with the manufacturers certified test data for the item. The Designer
shall submit design data and calculations for all water projects, whether they are
the work of others (properly referenced) or the Designer’s own work. The design
data and computations shall include average and peak demands, fire demand and
future requirements. Design computations for all special structures shall be
submitted.

2. Design Flows and Residual Pressures

The Designer shall follow the guidelines in this manual for the derivation of
design flows. The calculation of the design flow rate will usually require the
computation of the average day rate for the facility, application of a peaking
factor to derive the maximum day rate and then addition of the fire flow
requirement. System losses are accounted for in the peaking factors.

Water house connections (WHCs), distribution mains and transmission mains
shall be sized in accordance with the Master Plan and the Howard County
Plumbing Code. The following three pressure requirements must be met within
the distribution system and are to be used in the design of public water mains
whether they will be constructed by a Developer or Capital Project.

. Maximum Day Demand: 40 psi minimum at the curb
. Peak Hour Demand: 30 psi minimum at the curb
. Maximum Day Rate + Fire Flow Rate: 20 psi minimum residual

maintained at the curb
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In some locations, the main size will be determined by the flow rate required to
refill a storage facility, which may be more critical than the above requirements.
The DPW will identify this design condition, if applicable.

First floor elevations of served facilities shall not exceed the applicable County
pressure gradient elevation minus 90 feet (i.e., maximum first floor elevation in
Howard County’s 550 water zone = 550' - 90' = 460" above sea level). If this
situation is unavoidable, the served facilities will be provided with a connection to
an adjacent higher-pressure zone or provided with a water booster pumping
system to achieve the pressure requirements.

In areas where static pressures are projected to exceed 60 psi, the Designer shall
be responsible for fully identifying these areas on the plans and note that pressure
reducing valves will be required for service connections (present or future).

3.  Flow Velocities

Although the flow velocities and direction may vary considerably in distribution
mains, there are upper and lower velocity limits that indicate to the Designer that
design deficiencies may exist. The following are useful guidelines:

a. Velocities greater than 6 fps at the maximum day rate of flow may produce
large friction losses and high potential for valve and joint damage due to
water hammer. Velocities greater than 6 fps at the maximum day rate shall
be avoided.

b. The design of pipelines based solely on velocity considerations may not
provide optimum operating conditions for the distribution system.

4. Hazen-Williams “C” and Minor Losses
The total head loss at the point of discharge for design flows shall be the sum of
both friction and minor losses. The elevation difference between the source and

discharge point shall be algebraically added to the total head loss.

Head losses for new pipes shall be computed using the Hazen-Williams formula
and the following coefficients:
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TABLE 3.3 A HAZEN-WILLIAMS “C” FACTORS

Hazen-Williams
Type Pipe Diameter “C”
Service Connections
Copper 1" -2" 130
DIP (Cement Lined) 4" 120
Distribution Mains
DIP (Cement Lined) 4"-8" 120
DIP (Cement Lined) 10"-12" 130
Transmission Mains
All Material (Cement Lined) 16"-20" 130
All Material (Cement Lined) 24" — and larger 135

B. Pipeline Alignment

1.

General

The Designer has the responsibility to identify where factors of good planning and
design are in conflict with these guidelines and requirements of other agencies.
The proposed alignment must be the best overall design. Failure to identify
conflicts during the preliminary design may result in delays and possibly costly
changes.

Consideration must be given to space requirements for future utilities, particularly
sanitary sewers and storm drains. In the absence of sewer or storm drain design,
the Designer shall recommend the space requirements of the sewer or drainage
facilities and provide the necessary clearances. This requirement is particularly
important at roadway intersections.

The Designer shall identify and locate all existing and underground facilities
before selecting the location of the pipeline. When plans of existing facilities are
insufficient to accurately locate existing underground obstructions, the designer
shall request the DPW for permission to perform test pit excavations to uncover
the subject facility so that the horizontal and vertical positions of existing utilities
can be accurately determined. If approved, the Designer will be responsible for
providing all traffic control and public safety measures necessary to locate the
utilities and restore the surface. The Designer shall coordinate the test pit
operations and provide a field survey crew to physically locate the subject facility.
A utility permit will be required from the Howard County Bureau of Utilities for
all test pit excavations.
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The Designer shall also adhere to the requirements in Chapter 5, “Geotechnical
Design Criteria,” when selecting the horizontal alignment.

2. Horizontal Alignment - Location

The horizontal alignment shall take into account the following general alignment
guidelines. Pipelines larger than 12 inches in diameter may have other limitations
and requirements that alter these general alignment guidelines.

a.

Extensions of distribution mains will normally be in a grid pattern with
interconnecting nodes at street intersections.

In the layout of distribution mains, non-looped situations shall be avoided.
All mains both internal to the project and external shall be continued to the
nearest point of connection as directed by the DPW. Where temporary non-
looped connections are appropriate, the main shall be terminated so as to
facilitate connection or extension in the future with minimal inconvenience to
the existing system. In situations where non-looped mains cannot be
reasonably avoided, the following criteria shall prevail:

1) The water distribution system for residential areas where fire protection
is to be provided shall meet the following criteria. The maximum length
of non-looped 6-inch mains shall be 600 ft. The maximum length of
non-looped 8-inch mains shall be 2,500 ft. or the length required to
provide service to not more than 50 units, whichever is shorter. A non-
looped condition exceeding these criteria may be allowed on a
temporary basis. However, if the DPW determines that the non-looped
condition will exist for an unacceptable length of time (for example, a
line extension that is dependent on future development which has not
been initiated), the network must be extended to provide for immediate
looping of the system. All easements shall be provided where required
by the DPW for the looping of the public water system.

2) The water distribution mains for institutional, commercial and industrial
areas where fire protection is to be provided shall meet the following
criteria. The minimum size shall be 8-inch, except for fire hydrant leads
of less than 200 ft. and service connections. The maximum lengths of
non-looped 8-inch mains shall be 800 ft. and the maximum length of
non-looped 12-inch mains shall be 2,000 ft. All easements shall be
provided where required by the DPW for the looping of the public water
system.

In Developer Projects where all new facilities are to be constructed, and in
existing developments with curbs, water mains are usually placed 7 feet from
the centerline of the street and on the side nearest the higher ground. Mains
shall be located within the pavement area, wherever possible, and no less
than 5 feet from face of curb or proposed curb. Water main location usually
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defers to the location selected or reserved for the sewer main, which will
normally be on the opposite side of the street centerline and 7 feet therefrom.
Occasionally, when the number of lots or houses makes it cost effective, the
sewer main will be designed on the high side of the street. On curved streets,
care must be taken to observe minimum horizontal and vertical clearances
between water and sewer mains. See Chapter 5, “Crossings and Clearances”
for appropriate crossing and clearance design guidelines.

d. In Developer Projects, the design of the public water, sewer and storm drain
utilities within proposed developments shall be prepared concurrently to
ensure compatibility of the utilities. If public water and sewer mains cannot
be located within the paved roadway section, the Designer shall request a
waiver of the design standards and provide reasons why the standards not be
met.

e. Distribution mains may be designed on a curved alignment to reduce the
number of bends. Along curves, the maximum joint deflection angle for 12-
inch and under diameter pipe is 4 degrees. The maximum joint deflection
angle for 14-inch and over diameter pipe is 2-1/2 degrees. These values,
recommended by AWWA C-600 for design, are approximately 80 percent of
the maximum manufacturers recommended deflections.

f. In existing developments where roads are paved, and without curbs, the
water main is generally placed outside the edge of paving and inside the
right-of-way line in a location having the least conflict with existing utilities.
This alignment shall be on the high side of the street, or on the side opposite
the one reserved for the sewer main. When existing underground utilities are
in place such as gas, telephone, or electric, water mains are normally placed
on the same side so as to preserve space for sewers clear of these
obstructions.

g. The alignment within existing areas (streets or roads), shall avoid high traffic
volume roads, if other options are available. The alignment shall be designed
to allow the construction of the pipeline without the need to have road
closings. When a water main is required to cross a Howard County road, the
Designer, after considering the type and condition of the road, traffic
volumes, disruption to traffic, possible conflicts with existing utilities, and
specific conditions on the project site, shall recommend whether to open cut,
tunnel, or jack and bore the utility across the roadway, on a case by case
basis. The Chief of the Bureau of Engineering shall make the final decision
as to the method to be used and the approved method shall be noted on the
plans by the Designer.

h. In existing areas (streets or roads) the alignment shall also try to avoid the
removal of trees or landscaped areas. In parks and public rights-of-way
where location of the water main would require removal of trees, the
Designer shall obtain the approval of the appropriate agency or agencies for
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tree removal. When the pipeline must be located outside the road right-of-
way, the alignment shall be located to minimize disruption to environmental
features. In addition to trees, the alignment shall attempt to avoid steep
slopes, wetlands and other sensitive areas. The alignment shall follow the
property lines as much as possible.

When existing roadways are involved, the horizontal alignment of the road
must be evaluated for acceptable geometry and the water main designed with
respect to these possible roadway improvements to avoid costly relocations.
The Designer shall evaluate the plan geometry of the road with respect to
movement of traffic and available right-of-way width for the accommodation
of the pipeline. If easements must be acquired for the main, a
recommendation shall be provided to the DPW as to whether additional
rights-of-way shall be acquired for future roadway modifications.

Water main easements are routinely acquired during the subdivision process
for the future extensions of the water system to serve adjacent properties.
Where the future extension of the water main would undermine a foundation
of a structure, a water main shall be constructed as part of the subdivision.

In residential subdivisions where an easement is required between two
adjacent lots for the extension of the water system, a water main shall be
provided within the easement between the adjacent lots. The water main
shall extend the full length of the easement between the lots.

In cases where only a utility easement is required to be extended to the limits
of the property being developed in order to provide future service to an
adjacent property, that easement shall be cleared and otherwise prepared for
the future extension of the main.

In Developer Projects, utilities owned by other public and private entities
such as gas, electric, telephone, cable TV and others, shall be located within
the shoulder of the road or behind the curb line. If necessary, a 5-foot wide
easement contiguous to the road right-of-way line shall be provided for the
placement of these utilities. Within private roads, public water mains shall
be located within the paved roadway sections, whenever possible.

3. Vertical Alignment - Location

The vertical alignment shall take into account the following general alignment
guidelines:

a.

The minimum ground cover required over a water main is 3.5 feet and is
measured from the outside top of pipe to the actual ground surface in existing
developments. In new subdivisions, when grading and paving is to be
accomplished as part of the project, the cover is measured from the top of the
pipe to finished grade.
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b. When existing roadways are involved, the vertical alignment of the road must
be evaluated for acceptable geometry and the main designed with respect to
possible roadway improvements to avoid costly relocations. Acceptable
geometry shall be determined by current roadway design standards. Where
existing conditions are sub-standard, the Designer shall superimpose an
improved grade on the profile and shall use this grade in the vertical
positioning of the main where applicable. When a centerline road grade is
thus established by the Designer, the main shall be designed to maintain the
necessary cover below existing ground where fills are indicated and below
the proposed grade where cuts are indicated. Plan and profile realignment
must be considered in a coordinated manner.

When the Designer establishes or uses a proposed centerline grade by others
in connection with a water main design layout, the Designer shall identify the
origin of this grade on the profile.

Sizing

Distribution mains shall be sized to provide the required design flow rate and
residual pressures as detailed in Section 3.3.A, “Hydraulic Computation,” of this
chapter.

Cover

Minimum ground cover over water mains shall be 3' - 6", except at crossings over
other utilities where a minimum cover of 3' - 0" shall be maintained. The
maximum ground cover permitted over distribution mains is 8' - 0."

In areas outside of existing or planned streets, cover shall be measured from
existing grade. The Designer shall thoroughly investigate, and make suitable
allowances for likely changes to existing topography. Such changes include
future erosion of streambeds or grading of lots.

C. Water Mains : Plan

1.

2.

Water main plans shall be drawn to a scale of 1" = 50'

All proposed pipe shall be shown and symbolized as shown in the Standard
Details. More specifically, the pipe is to be identified by two parallel lines, with
alternating segments evenly shaded, showing valves, vaults and fittings. Pipe
lines 24-inches in diameter and smaller shall be shown symbolically as two-feet
wide as a minimum, based on a scale of 1" = 50'. Pipe lines over 24-inches in
diameter shall be shown to scale.

All pipe sizes shall be clearly identified. The pipeline and appurtenances shall be
carefully dimensioned in the plan view of the plans, so that the horizontal
alignment is clearly identified and fixed. Dimensioning of the proposed facility,
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including fittings and appurtenances, shall be as noted in Section 5.2, “Control,
Topographic and Construction Surveys.” Fittings shall be shown by symbols and
identified by appropriate notation. Appurtenances shall be called by symbols and
notes and dimensioned both in respect to pipeline stationing and in respect to
required positions in relationship to surface features.

WHCs shall be shown in the plan view as a pipe from the main to the property
line. See Section 3.5, “Water House Connections” of this Chapter for additional
guidelines on the design of WHC.

The horizontal (and vertical) alignment changes of water mains must be made to
follow changes in street alignment or to pass safely over, under or around
obstructions. These changes in alignment may be made by the insertions of
bends, joint deflections or beveled end pipe. The degree of deflections at joints,
the length of pipe sections and the radius of the centerline curve of the pipe must
be noted on the plans.

A restoration schedule shall be provided on the plans. The table shall cover the
entire limits of the project and include restoration of all disturbed surfaces
including roadways, grassed areas, driveways and open space. Where more than
one material is required for restoration of the surface at a location (i.e. bituminous
pavement to the right of the pipeline and sod to the left of the pipeline), the limits
shall be noted and the material replaced in kind.

D. Water Mains: Profile

1.

Profiles for water main are drawn to accompany the plan and shall be shown
below the applicable plan layout on each sheet. For Developer Projects, the
complete layout of the piping system may be shown in the plan view drawings.
Profiles shall then be shown on a separate sheet and cross-referenced to the
appropriate plan.

Profiles shall be drawn to a horizontal scale of 1"=50"' and a vertical scale of
1"=5'

Pipe diameters and manhole diameters, if applicable, shall be shown to scale.
Pipe wall thickness shall be noted and shown for all concrete pipes and shaded.

Stations and invert elevations shall be provided on the water line profile at 50-foot
intervals, at fittings and at all vertical and horizontal deflections.

Profiles within Proposed Roads:

In developing the profile information for water pipelines in proposed roads, the
proposed centerline grade and stations of the roadway are to be used as the
reference line for both the horizontal and vertical plane. Stations along the street
centerline are established in plan and these stations and corresponding elevations
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10.

11.

12.

are transferred in true scale to the profile. Water main stations are projected in
plan onto the centerline of the road and plotted in respect to this projection on the
profile. Following this procedure means that the plan stations of the water main
cannot be accurately scaled on the profile when there is any deviation from a
tangent alignment in plan. Invert elevations are set to maintain not less than 3 %
feet of pipe cover below the approved proposed centerline road grade or below
the proposed grade over the centerline of the pipe, whichever is lower. On a
combined water and sewer project, each utility shall be projected onto the
centerline road grade.

Profiles Within or Outside Existing Roads:

In developing the profile information within or outside existing roads, the
centerline length of the water main in plan shall be used for the profile stationing,
which will provide true length profiles. For existing roads that do not conform to
Volume Il of the Design Manual, a centerline road grade conforming to the
design standards is to be shown on the profile and identified as “possible future
centerline road grade.” On a combined water and sewer project, the sewer shall
be projected onto the water pipeline centerline.

For minimum vertical clearances see Chapter 5, “Crossings and Clearances.”
When lesser clearances are desirable for cost or other reasons, special details must
be developed to ensure no undesirable interaction between the two utilities.

Changes in vertical alignment of water mains shall be achieved by fittings, joint
deflections or beveled joints. When changes in alignment are made in the
horizontal and vertical plane simultaneously (see Chapter 5, “Rotation of Fittings”
for design), the degree of change in both planes shall be indicated. The total joint
deflection shall not exceed 80% of the manufacturer’s maximum recommended
deflection measured from the axis of the pipe (see Section 3.3.B.2.e above).

For pipelines smaller than 24-inches in diameter, the pipeline profile may be
shown with curves. Centerline pipeline stations and invert elevations shall be
provided at fifty (50) foot intervals.

For pipelines 24 inches in diameter and larger, the pipeline shall be shown as a
series of straight lines with deflections. The deflections shall be based on twenty
(20) foot intervals with stations and invert elevations given at each deflection.
When the pipeline is designed with no deflections, the stations and invert
elevations shall be provided at fifty (50) foot intervals.

Invert elevations shall be provided for every high and low point on the pipeline
profile.

Utilities that cross water mains shall be plotted to horizontal and vertical scale and
identified so as to advise the Contractor of their specific locations. Stations and
invert elevations shall be provided at every pipeline crossing for each pipe shown.
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13.

14.

15.

If the elevation of the existing pipeline to be crossed is unknown and it is likely to
have a significant impact on the water main vertical alignment, the Designer shall
arrange to have a test pit excavated to determine the exact horizontal and vertical
location of the existing utility or utilities.

The type of fitting, the stationing of the fitting and the fitting invert elevation shall
be shown on the profile.

Vertical deflections required to facilitate crossing of irregularities in terrain, such
as rivers, streams, ditches, swales, etc. and to maintain clearance at other
underground obstructions, shall be detailed at a larger scale showing existing
and/or proposed grade, horizontal station, and invert elevations at each vertical
fitting and joint deflection point.

The date of survey work used to establish ground lines shall be noted on the
profile. Proposed, interim, future and possible future ground lines shall be shown
where applicable as well as the source from which the information was acquired.
The following information as minimum requirements shall be shown on the
profile.

a. Property lines and property owner’s name with lot, parcel number, liber/folio
and street address

Road names

Avreas requiring fill and compaction prior to pipe installation
Utilities, existing and proposed

Storm drains, existing and proposed

Existing ground elevation line

Proposed ground elevation line

Obstructions

Relocations of conflicting utilities

Establishment of streets grades

—mSe@ e o0 T

E. Pipeline Materials

1.

Pipeline materials and installation practices employed by Howard County DPW
are based on providing the maximum service capability with the least costs of
installation and maintenance. Pipelines have a prolonged service life when
properly designed and installed. There are many factors which must be
considered in the selection and employment of design principles to reduce or
eliminate failure and resulting costly repairs.

In the interest of fair and open competition, the Designer shall make
recommendations and prepare plans to permit the widest range of employment of
different materials and appurtenances consistent with the principles of economy
and performance. The Designer is responsible for recommending specific
materials and appurtenances required to correct potentially detrimental effects due
to adverse site conditions that would render some products unacceptable.
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3. Allowable water pipe materials for routine projects are Ductile Iron Pipe (DIP),
Prestressed Concrete Cylinder Pipe (PCCP), Steel Pipe and Copper Pipe meeting
the requirements of the Standard Specifications. Generally, for pipelines smaller
than 36", only DIP and copper tubing are used in the public water system. PCCP
and Steel Pipe, in addition to DIP, will be considered for transmission mains. The
following tabulation shows the types of pipe that may be employed within the
range of sizes or uses noted:

TABLE 3.3 B PIPE MATERIALS

Pipe Material (Abbreviation)

(Specification — Latest Edition) Size - Inch - Diameter
Distribution & Transmission Mains
Pre-stressed Concrete 36" and larger
Cylinder Pipe (PCCP)
(AWWA C-301)
Steel Pipe 36" and larger
(AWWA C-200)
Ductile Iron Pipe & Fittings (DIP) 4" and larger
(AWWA C-151, C-153)
Cast Iron Pipe - Fittings Only (CIP) 4" and larger

(AWWA C-110, C-111)
Service Lines — House Connections
Copper Pipe 1" through 2"
(Federal Specification
WW-T-799 —Type K)

Ductile Iron Pipe & Fittings (DIP) 4" through 12"
AWWA C-151, C-153)
Cast Iron Pipe - Fittings Only (CIP) 4" through 12"

(AWWA -110, C-111)

Ductile iron pipe is required to have a double standard thickness cement lining.

Pipe materials other than those listed in the above table may be selected when
specialized functions are to be satisfied. The use of alternate pipe materials must
be approved by the DPW. When alternate pipe materials are to be used, the
appropriate specifications shall be adhered to in the design.

4. The Designer shall indicate the pipe class designation in the General Notes on the
plans and in the Special Provisions. Changes in the pipe class shall be shown
with the limits defined on the pipeline profile. Selection of pipe class and wall
thickness shall be as follows:
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a. Copper Tubing, Type K

The copper tubing in the Standard Specifications is suitable for normal
Howard County system pressures and earth cover.

b. DIP

The Standard Specifications use the “special” wall thickness classes of DIP
(e.g. class 50, 51, etc.), given in AWWA C150. A special thickness class of
52 shall be used unless the Designer determines that an alternate special
thickness class is required due to a special application (see below). The
alternate must be calculated in accordance with the method given in AWWA
Standard C150/ANSI A.21.50. The thickness of the selected class shall be
equal to or greater than class 52, as the calculations require. In no case shall
the pipe thickness be less than class 52. Pipe thickness, in combination with
the pipe bedding, must be sufficient to resist excess deflection and bending
stress, compensate for negative manufacturing tolerances and withstand
internal operating and surge pressures.

Calculations shall be performed conservatively, based on using a Type 1
Laying Condition as defined in AWWA C-150. Where field conditions are
expected to be moderate, the unit weight of soil shall be 120 pounds per
cubic foot (pcf) and the truck load shall be a single AASHTO H-20 truck on
unpaved road or flexible pavement with a 1.5 impact factor. A
trench/bedding detail, as shown in the Standard Specifications, shall be
placed on the plans.

c. DIP Wall Thickness for Special Applications
The wall thickness of DIP for the following special applications is not
covered by the Standard Specifications. Additional consideration/calculations
are required as indicated above:

1) Shallow cover, less than three and one half (3 1/2) feet.

2) Vehicular or equipment loading greater than AASHTO H-20 or HS-20
load configuration.

3) Operating pressures greater than those normally encountered in the
Howard County water distribution system.

4) Excessive surge pressures. Pressures given in Table 3.3.C, “Maximum
Permissible Surge Pressures,” shall be considered excessive and should
be avoided if possible:
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TABLE3.3C
MAXIMUM PERMISSIBLE SURGE PRESSURES

Pipeline Diameter | Surge Pressure | Pipeline Diameter | Surge Pressure in
in Inches in lb/in? in Inches Ib/in?
41010 120 20 90
12to 14 110 24 85
16 to 18 100 30 and above 80

The Designer shall exercise judgement in determining whether a detailed
surge analysis is necessary. Conditions warranting a surge analysis may
include the following:

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

b) Impact of water column separation

c) Rapid closure of in-line valves

d) Rapid closure of fire hydrants

e) Inadvertent, rapid closure of altitude valves at storage tanks

PCCP

The design of PCCP to withstand the required external loads and internal
pressure combinations shall be performed in conformance with the methods
described in AWWA C-304. Where field conditions are expected to be
moderate, the unit weight of soil shall be 120 pcf and HS20 truck loading
shall be used unless other loading is specified.

Steel Pipe
The design of Steel Pipe to withstand the required external loads and internal

pressure combinations shall be performed in conformance with the methods
described in AWWA M11.

5. Hydrostatic Pressure and Leak Tests

a.

Hydrostatic pressure testing of completed pipelines shall be performed as
stipulated in the Standard Specifications. Test pressures to be induced at the
low point of the test section shall be based on the static gradient within the
pressure zone the pipe is to be installed plus the maximum surge pressure
given in Table 3.3. C above for the specific pipe diameter.

Hydrostatic leak tests shall also be performed as stipulated in the standard
specifications. Test pressures to be induced at the high point of the test
section shall be based on the static gradient within the pressure zone the pipe
is to be installed in, but never less than 100 psi.
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C.

The hydrostatic test pressures for pressure and leak tests shall be stipulated in
the Special Provisions of the Contract Specifications.

F. Types of Joints

1.

General

Pipe joints shall be in accordance with the Standard Specifications.

Ductile Iron Pipe (DIP)

a.

Pipe joints shall be push-on bell, unless otherwise noted on the plans or the
Standard Details.

1) Allowable pipe joints for buried DIP shall be mechanical joint bell, plain
end (for mechanical joint or push-on), push-on bell, or push-on bell with
proprietary restrained joints as approved by the DPW.

2) Buried flange joints are generally not allowed because of the rigidity of
the joint; however, the use of buried insulated flanged joints is
permissible for corrosion control on a case-by-case basis. This type of
joint requires a minimum special thickness class 53 DIP and the flanges
are threaded and screwed on the pipe by the manufacturer. When the
design requires insulating joints, a short piece of flanged pipe (flanged x
plain end) shall be used. For design of insulating joints, see the Standard
Details and Section 5.13, “Corrosion Control Surveys and Design.”

Joints for fittings shall be in accordance with the Standard Specifications and
AWWA C110. Allowable joint ends on fittings shall be mechanical joint
bell, plain end (for mechanical joint or push-on), push-on bell or push-on bell
with proprietary restrained joints as approved by the DPW.

When laying out a pipeline alignment, the Designer shall design the pipeline
using push-on joint pipe, with mechanical joint fittings.

When the design requires special restrained joints, Megalug or U. S. Pipe
FieldLok Gasket type joint restraints shall be used. See Chapter 5, “Thrust
Restraint Design for Buried Piping.” The Designer shall submit the design of
any other types of joints used for restraining the pipeline for review by the
Howard County DPW. The use of restrained joints other than those listed
above will require the approval of the DPW.

Steel Pipe and Prestressed Concrete Cylinder Pipe (PCCP)

Pipe joints shall be designed on a case-by-case basis and approved by the DPW.
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shall be provided on the plans. As an alternative to using coordinates to stake out
the pumping station, the location of proposed facilities may be projected from a
base line established from the traverse shown on the plan. The base line shall be
located so that it will not be interrupted by the proposed construction. The
location of proposed facilities shall not be referenced from other proposed
facilities for stakeout purposes.

4. Topography: Sewers tributary to wastewater pumping stations commonly
dominate site selection. Adjacent drainage areas potentially served by the
wastewater pumping station must also be considered. Wastewater pumping
station site selection shall also be compatible with suitable site access, and soil
capability with respect to land grading in conjunction with site development.
Existing contours and other topography shall be shown for the entire site
including a 100-foot minimum width outside of the proposed property boundary.
Contour interval shall be one-foot, unless otherwise approved by the DPW.

5. Floodplain: Wastewater pumping stations shall be sited to remain operational and
permit access during a 100-year return frequency flood. The pumping station top
slab elevation shall be set a minimum of two-feet above the 100-year floodplain
elevation. The access road shall be above the 10-year return flood level elevation.

6. Wetlands: Avoid direct impacts wherever possible and minimize impacts to
wetland buffer areas. Buffer areas include the first 25 feet beyond non-tidal
wetlands.

7. Grading: Wastewater pumping station grades for paved areas shall prevent local
ponding, provide positive drainage away from structures and generally be limited
to no greater than 4 percent slopes. Stone surfaces around paved areas shall
provide proper site drainage at slopes 10 percent or less. Land grading outside of
the wastewater pump station perimeter fence shall not exceed 3 to 1 slopes; 4 to 1
slope maximums are desirable. Lesser slopes wherever possible are preferred.
Site grading design shall be compatible with slope stability for the soils
encountered. Slope stabilization shall be appropriate for the degree of slope and
soil conditions. The use of retaining walls on or adjacent to the wastewater
pumping station site is not permitted.

8. Sediment Control: A sediment control plan shall be provided in accordance with
the Subdivision Regulations. Design requirements for sediment control devices
shall be as described in section 5.16, “Soil Erosion and Sediment Control” of this
manual.

9. At least two test borings shall be taken at the building location to determine soil
types, rock, water table elevations, soil bearing values, etc. When in soil,
standard penetration tests shall be taken at intervals not to exceed five (5) feet.
When in rock, the rock shall be cored with a double tubed core barrel sized NWX
and length of individual core runs shall not exceed five (5) feet. Borings shall be
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taken to a depth of not less than fifteen (15) feet below the bottom of the proposed
structure.  Borings shall be taken deeper as necessary, depending on soil
conditions.

10. Landscaping: Landscaping must meet all DPZ requirements and be certified by a

11.

12.

13.

14.

15.

Landscape Architect registered in the State of Maryland. All wastewater pumping
station sites shall be screened as appropriate from surrounding development. A 4-
foot wide planting bed shall be placed outside of the fence line, for planting
shrubs to screen the site. Shrubs shall consist of various types and shall be
selected based on maximum height, foliage thickness, compatibility with existing
surrounding foliage and required maintenance. Where extensive clearing is
involved during construction, or where otherwise applicable for aesthetic
purposes, new trees shall be planted. A landscaping plan shall be prepared
showing planting arrangement of shrubs and trees, identifying each by both
genetic names as well as common names, and specifying size and planting
information. Landscaping materials should be aesthetically pleasing and require
minimal maintenance (watering, fertilizing, trimming, etc.).

Site Security: Pumping station sites shall be fenced with black vinyl coated chain-
link fencing, black vinyl coated post and black hardware, and a 12-foot wide
double leaf locking gate for vehicle access. Where the entrance gate is more than
100 feet from the public roadway, a second gate shall be provided at the driveway
entrance to the station access road. Additional property line fencing may be
required as determined by the DPW. The pumping station building shall have
exterior lighting controlled by motion detectors. Pumping station doors shall be
bulletproof steel with locks keyed as specified by the DPW. The building shall be
provided with an entry alarm connected to the station telemetry.

Paving: Pumping station sites shall have a paved access road and a minimum of
two parking spaces. The access road shall have sufficient room and turn-around
area so as to allow access to the wet well by maintenance and vacuum trucks.
The turning area in a pumping station site shall have a minimum turning radius of
48 feet. Paving shall conform to the P-2 pavement section of the Standard
Details. Pumping station access roads shall be used exclusively for pumping
station maintenance and access.

Exterior Lighting: The need for and quantity of exterior lighting shall be
determined on a case-by-case basis.

Station Sign: A permanent sign shall be provided at each pumping station stating
the station name, street address and emergency telephone number.

Pumping stations shall not be located downstream of any stormwater management
facility.
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B. Structures

1.

Wet Well Design: Wet wells shall be considered a hazardous environment,
classified as NEC Class I, Division | for explosive gases. Wet wells shall be
designed and constructed to be as hazard free as possible, and corrosion-resistant
materials shall be used throughout. All materials and equipment used in wet wells
shall meet NEC Class I, Division | standards, with the exception of control floats.
Conduits between the junction box and control building shall be sealed at the
junction box with explosion-proof seals. Conduits carrying float cables between
the junction box and the wet well shall be sealed with explosion-proof seals.

a. Structure: Wastewater pumping station wet wells shall be constructed of
reinforced concrete. Wastewater pumping station wet wells shall have
poured-in-place, reinforced concrete base slabs, riser sections/walls and top
slabs.  Wet wells shall have an interior epoxy paint finish and exterior
elastomeric membrane waterproofing. The bottom of the wet well shall be
grouted to a minimum slope of 45 degrees toward the pump suction inlet.
Wet wells shall be adequately designed to prevent flotation. The wet well
size and depth shall be as required to accommodate the influent sewer, as
well as pump suction submergence as recommended by Hydraulic Institute
Standards. The required working volume and preferred intervals between
influent sewer and control elevations shall be determined as follows:

Wet wells shall be designed for a minimum pump cycle time of 10 minutes
as defined by the following formula:

T=4VIQ

where:

T = Pump Cycle Time (time between pump starts) in minutes

V = Volume of wet well between the lead pump start and pump
stop elevations, in gallons
Pump rate of the lead pump, in gallons per minute

Q

The detention period for wastewater in the wet well shall not exceed 30
minutes at the average flow rate for the initial, intermediate and ultimate
design years. When initial average flows are insufficient to actuate the
pumps within a 30-minute period, temporary removable appurtenances shall
be placed in the wet well or the liquid level control points for pump start
shall be lowered. Wet wells shall be deep enough to accommodate the
control elevation points described in paragraph 6.9.D.4, “Controls &
Alarms.”

b. Access: Wet well access shall be through a top slab opening with aluminum
hatch cover and frame. The top slab access hatch shall be 36-inch by 36-inch
minimum size and as large as necessary to allow removal of equipment from
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the wet well. A platform spanning the length of the wet well made of
aluminum grating shall be provided inside the wet well above the influent
sewer. Sections of the platform shall be removable as directed by the DPW
to provide access to the bottom. The platform shall be accessible via a ladder
with safety handrails and intermediate landings as required by OSHA. A
ladder leading from the platform to the bottom of the wet well shall also be
provided. Access ladders shall be equipped with safety extension poles.

c. Ventilation: Wet wells shall be provided with a separate ventilation system
and shall be sized to provide a minimum of 30 complete air changes per
hour. In addition to manual control, time clock operation of fans shall be
provided to allow a minimum of two (2) complete air changes per hour.
Ventilation shall be accomplished by the introduction of fresh air into the wet
well under positive pressure. The fan shall be installed outdoors. The fan
assembly and housing shall be corrosion-resistant and weatherproofed. The
entrance hatch to the wet well shall be provided with a limit switch to
energize the fan whenever the hatch is open. The fan shall be direct drive.

2. Dry Well Design: Dry wells shall be of poured-in-place reinforced concrete
construction. Dry wells shall have exterior elastomeric membrane waterproofing.
The dry well floor shall be sloped to a sump. A sump pump with piping to the
wet well shall be provided. Sump pump piping shall contain a check valve to
prevent siphoning from the wet well. Wastewater pump suction piping shall be
connected to the dry pit sump to enable one of the pumps to be used for de-
watering of the dry pit. The valve for opening this dry-pit suction connection as
well as the pump suction isolation valve shall have hand wheels with operating
stems extending up to the control room. The hand wheels shall be marked with an
open arrow. A surge relief valve, if required, shall be placed on the discharge
header before the pipe leaves the station. Surge relief piping shall be piped to the
wet well.

a. Access: Dry well access shall be via a staircase with all necessary landings
and handrails per OSHA requirements. Equipment hatches for the pumps
shall be located in the top slab and directly above the pumps. Traversing
monorails with cranes of adequate capacity shall be provided above the dry
well to facilitate removal of the pumps, motors, valves and all other related
equipment. Grating (catwalks) shall be provided in the dry well to facilitate
access to all piping without climbing over pipes, equipment, etc.

b. Ventilation: Dry wells shall be provided with a separate ventilating system
and shall be sized to provide a minimum of 10 complete air changes per
hour. In addition to manual control, time clock operation of fans shall be
provided to allow a minimum of four (4) complete air changes per hour.
Ventilation shall be accomplished by the introduction of fresh air into the dry
well under positive pressure. The dry well ventilation system shall under no
circumstances be connected to the wet well ventilation system.
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3. Influent Manhole: An influent manhole collecting all of the gravity sewers that
flow to the pumping station shall be provided. The influent manhole shall be
located on the pumping station site. A gravity sewer shall carry wastewater from
the influent manhole to the wet well. The influent manhole shall be capable of
being isolated from the pumping station wet well by means of a yard valve.

4. Influent Grinder: An influent wastewater grinder shall be provided. The influent
grinder shall be of the vertical twin rotor type and be located in either the influent
manhole or in the wet well. The influent grinder shall be capable of being lifted
out of the wet well or manhole by means of stainless steel guide rails without
entering. The influent grinder motor shall be explosion proof and rated NEMA
4X.

5. Pumping Station Building Design/Architectural Standards: The pumping station
building shall be of brick and block design with pitched roof and wooden roof
trusses. Pumping station buildings shall not be provided with slate roofs. Pre-
cast or pre-fabricated buildings are not acceptable. There shall be no exposed
woodwork on the outside of the building. All exterior woodwork shall have vinyl
or aluminum coating. The building shall be constructed over the dry well. Stairs
shall be provided for access to the pumps and piping. The wet well shall be
accessed only from the outside. The building shall have a lightning protection
system. Doors shall be heavy duty, bulletproof metal with deadbolts and locks
keyed to the DPW Bureau of Utilities system. Exterior lights shall be wall-
mounted, vandal proof high-pressure sodium type controlled by an on-off switch.
The finished floor and all electrical equipment shall be located at least two feet
above the 100-year flood elevation. Ventilation openings shall be protected with
aluminum louvers with bird screens. Floors shall be sloped to floor drains piped
to the influent manhole or wet well. The building shall be furnished with a
service sink with both hot and cold water, outside non-freeze hose bibb, small
desk with chair, telephone line and toilet room with waste piped to the influent
manhole or wet well. The building shall conform to all Howard County building
codes and zoning regulations.

a. Control Room
Electrical equipment shall be located above grade in a control room above
the dry well. The control room shall be designed with adequate space to
accommodate future upgrades.

b. Toilet Room

A toilet room shall be provided with toilet, lavatory, hot water heater, towel
dispenser, soap dispenser and mirror.
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c. Generator Room

A separate generator room shall be provided for housing the emergency
generator and fuel tank. The generator room floor shall be located a
minimum of two (2) feet above the 100-year flood elevation. The generator
room shall have a roll-up metal garage door for access and shall be equipped
with a floor drain outside the fuel containment area, piped to the influent
manhole or wet well. The generator room shall be supplied with hose bibb,
hose rack and 50-feet of rubber hose.

Pumping Station Building Heating and Ventilation: The building shall be heated
by electric unit heaters with integral thermostats sized to maintain a minimum
inside temperature of 55 degrees Fahrenheit. Ventilation shall be by means of
wall mounted exhaust fans with backdraft dampers operated by thermostats and
freezestats and intake louvers with motor operated dampers. Ventilation shall be
designed for a minimum of six (6) air changes per hour. Provisions shall also be
made, if applicable, to ensure against condensation forming on controls and other
major items of equipment.

C. Equipment

1.

Yard Valves: Yard valves shall be buried resilient seat gate valves (Baltimore
Standard, Open Right) complying with the Howard County Standard
Specifications and Details for Construction with operating nut and roadway valve
box at grade.

Station Bypass: Wastewater pumping stations shall be provided with an auxiliary
force main connection downstream of the station in addition to the influent
manhole described above to enable the station wet well to be taken off-line for
periodic maintenance or repairs. The connection shall use a plug valve or resilient
seat gate valve for isolation. See Figure 6.17, “Pumping Station Bypass
Connection Detail,” in the Appendix. The point of connection shall be
conveniently located with respect to the wet well.

Interior Piping: All interior wastewater piping shall be DIP, Class 53, with
flanged fittings. Flanges shall be integrally cast on pipe or factory assembled
screwed-on with proper bonding compound. Manifolds shall include flexible
couplings for make-up and for expansion and contraction of the piping system.
Flexible couplings shall be provided on the suction and discharge of each pump.
Arrangement of piping and equipment within the station shall be made with
adequate space for maintenance, repair, removal or replacement of equipment, as
well as to safeguard personnel working in the station. Piping shall be adequately
supported. Control and instrumentation piping shall be copper or stainless steel.
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4. Valves: Each wastewater pump shall have isolation valves on the suction and
discharge to permit the removal or maintenance of the pumps without affecting
the operation of the remaining pumps. Interior isolation valves shall be resilient
seat gate valves (Open Left). The pumping station isolation valve shall be
provided with a handwheel, extension stem and operating nut to allow access
from the Control Room floor. The handwheel shall be marked with an open
arrow. Each pump shall have a hydraulically operated, time adjustable pump
check service valve or a swing check valve to prevent backflow through
inoperative pumps. In accordance with the criteria for water hammer control,
pump check service valves shall be of the type and strength required to eliminate
water hammer damage. Isolation and check valves may be located either inside
the pumping station building or in a separate valve vault. Pump isolation or check
valves shall not be located in the wet well. Spring type, oil cushioned elbow
surge relief valves, when required, shall be provided on the discharge header of
the station and be piped to the wet well.

5. Pressure Gauges: Pressure gauges for direct reading of line conditions shall be
placed on both the suction and discharge of each pump and on the main discharge
header piping after the last pump. Pressure gauges shall be oil-filled type, have a
minimum 3 ¥2-inch diameter face and be equipped with snubbers and diaphragms.
Accuracy shall be to within 0.5% of pressure. Pressure gauges shall have a range
such that the normal operating pressure is near the middle of the gauge.

6. Flow Metering: All wastewater pumping stations shall have polyurethane lined
magnetic type flow meters with a replacement spool piece or bypass line provided
to enable the pumping station to operate when the meter is being serviced.
Magnetic flow meters shall be provided with grounding rings and isolation valves.
Accuracy shall be to within 1% of flow. All flow meters shall have an adequate
straight run of pipe both upstream and downstream of the meter in accordance
with the manufacturer’s recommendations. A 30-day strip chart, with totalizer,
and indicator recorder in units of gpm shall also be provided.

7. Pumping Units: Wastewater pump suction and discharge shall be a 4-inch
minimum diameter. All wastewater pumps shall rotate clockwise as viewed from
the motor end. Wastewater pumps shall be centrifugal non-clog solids handling
pumps capable of passing a 3-inch sphere and meet all requirements of MDE.
The pump bearings shall have a minimum 100,000 hours ABMA-10 bearing life.
The pump motors shall operate on 460 volt, 3 phase, 60 cycle electrical service
and at a speed no higher than 1780 rpm. The pump motor horsepower shall be
sufficient to prevent motor overload under all possible conditions. The pumps
shall meet the vibration performance specifications of the Hydraulic Institute
(HI). All wastewater pumps shall be factory witness tested and approved prior to
shipment. All wastewater pumps must pass an on-site vibration test performed by
an independent vibration testing company prior to acceptance. Wastewater
pumps and motors shall be suitable for continuous duty. Pumps shall be of the
types listed below.

May 2003
6-14



Section 6.9 Design Criteria for Conventional Wastewater Pumping Station Design

Wastewater Pumping Stations (greater than 500 gpm)

Dry Well Wastewater Pumps (conventional and package stations only):
Pumps shall be of the dry pit submersible design. The pump casing/volute,
impeller, support base, suction elbow, seal housing/motor adapter and motor
housing shall be of cast iron construction. The pump's casing and impeller
shall be fitted with replaceable hardened stainless steel wear rings to
maintain sealing efficiency between the volute and the impeller. At the
option of the DPW, other pump materials may be required to suit a particular
application. Each pump discharge volute casing and suction elbow shall be
provided with an inspection and clean out opening.

b. Dry pit submersible wastewater pumps shall have the following additional

features:

1) One piece backhead and motor adapter with impeller adjustment cap
screws

2) Solid full diameter stainless steel shaft with no shaft sleeve or solid large
diameter high strength alloy steel shaft with stainless steel shaft sleeve
having a tapered end with a keyway to receive the impeller

3) Double mechanical shaft seals cooled and lubricated by potable water
through a cleanable seal filter assembly and provided with a mechanical
seal vent with petcock

4) Premium Efficiency motors shall be specified (where commercially
available) for all three-phase pump motors

Dry Pit submersible wastewater pumps shall be designed for continuous
operation in air for application in a dry well. The motors for dry pit
applications shall be capable of a minimum of eight (8) starts per hour in air.
The pumps/motors shall also be designed to function continuously in a
submerged condition should the dry well become flooded. Motor cooling
shall be via cooling water jacket, submersible-rated air-over motor cooling
fan or positively forced oil cooling.

D. Electrical and Controls

1.

Electrical Design: All electrical designs and components shall be in strict
accordance with all applicable National Codes, County Codes and BGE
requirements. Electrical design shall be such that phase out protection shall be
provided so that the power will automatically switch off in the event of a loss of
any one phase. Incoming electrical service shall be underground with electric
meters installed inside the pumping station building. The electrical plans shall
include, but not be limited to, the following:

Complete plan layout indicating all conduit, wire sizes and equipment
locations including lighting and other appurtenances. Incoming electrical
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service on the pumping station site shall be underground and within concrete
encased conduits.

b. Installation details of equipment that are wall mounted, or suspended from
the ceiling or otherwise required for clarity.

c. Single line diagrams incorporating all electrical components required for
operation of the facility.

d. Complete lighting schedule noting model, size, location and installation data
as well as appurtenances. Vandalproof exterior lighting shall be provided.

e. Complete control and telemetry diagrams.

f.  Elevation of control panels with equipment and mounting dimensions and
notes identifying each component.

g. Complete circuit breaker schedule indicating size and identifying each
circuit.

h. Ventilation schedule noting fan size, operating conditions, location, model,
installation data, etc. The ventilation schedule shall also outline louver data
including size, material, fixed or motorized.

i.  Secondary power facilities and alarm equipment shall be designed so that
they may be manually activated for periodic maintenance checks to ensure
proper operation.

j.  Provide a legend of all symbols used for the above.

2. Lightning and Surge Protection: The Designer shall provide lightning and surge
protection at the wastewater pumping station. The lighting and surge protection
shall comply with the latest editions of all applicable codes and standards.

3. Backup Power: All wastewater pumping stations shall be provided with either
emergency generators or a secondary power feed with automatic transfer switches
as described in MDE guidelines. Emergency generators shall be sized to maintain
full station operation. Emergency generators shall be diesel driven with fuel
storage on the underside of the generator in a belly tank or outside the building in
an above ground storage tank. Fuel spillage protection shall be provided. Tank
size shall be suitable for 24 hours of generator operation at full load. Emergency
generators shall be located inside the pumping station building, mounted on
vibration isolators, with a fuel tank fill connection to the outside. Generator
engine exhaust shall be provided with a critical grade silencer and piped to the
outside of the control building. Generator exhaust shall face away from nearby
neighbors. If this is not possible, a baffle wall shall be constructed in front of the
generator exhaust to deflect the noise.

4. Controls & Alarms: The pumps shall be controlled by means of an ultrasonic
level transmitter. The transmitter shall be programmed to turn the pumps on or
off at various levels in the wet well as shown on the figures in the Appendix and
as described below.

Wet wells shall be designed to have not less than 2 feet between the lead pump on
and pump off elevations. For stations with two pumps, the high water alarm
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elevation and the lag pump on elevation shall be the same and shall be set at a
minimum one (1) foot below the influent sewer invert elevation. The float switch
back-up shall be set a minimum six (6) inches below the influent sewer invert
elevation. There shall be a minimum 1-foot interval between all other control
elevations and alarm points. Wet wells shall be designed with an additional 2-feet
of depth as a safety factor to accommodate future increases in station capacity.

The lead and lag pumps shall alternate automatically with every pumping cycle.
Ultrasonic level transmitter sensors shall be mounted near the top of the wet well
and be removable without entering the wet well. The transmitter shall also report
the level in the wet well on an indicator located inside of the station. The
pumping station shall also have a back-up mercury float switch control system
with floats for turning the individual pumps on and off if the ultrasonic level
transmitter malfunctions. Pumps shall have back-up floats to maintain the “safe
pumping capacity” (i.e. largest pump out of service) of the station. The back-up
floats shall be wired directly into the pump motor starters. The controls shall be
designed so that upon a malfunction of the ultrasonic level transmitter control
system, control shall be transferred to the back-up float control system and an
alarm transmitted to the Bureau of Utilities. Pump control shall then continue to
operate on the float control system until manually reset back to the primary
ultrasonic level system.

A separate manual control shall also be provided so that the pumps may be
manually activated or shut down, thereby overriding the automatic controls. An
exception to this override shall occur when the station shuts down due to a loss of
phase from the primary or secondary power sources. Each control system shall
have an individual circuit breaker.

All equipment shall be provided with pilot lighting indicating “on” and “off”
operating status and lights shall be green and red, respectively, and be located at a
central control panel. Indicator lights for the pumps shall be located on the
outside of each starter cabinet.

5. Telemetry: At a minimum, the following telemetry shall be provided at each
pumping station:

Pump On (each pump)

Pump Failure Alarm (each pump)

Control Valve Failure Alarm (each control valve)
High Wet Well Water Level Alarm

Low Wet Well Water Level Alarm

Loss of Primary Power Alarm
Generator/Secondary Power On

Building Intrusion Alarm

Telemetry Failure Alarm

—Se e ooow
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Wastewater Pumping Stations (greater than 500 gpm)

A minimum of five (5) spare inputs and five (5) spare outputs shall be provided
with the telemetry system. The DPW may require additional telemetry and
SCADA communications at a particular station.

The Designer shall elicit from the DPW any information necessary for proper
system communication, which may be applicable. RTUs shall be programmable
logic controller (PLC) based and complimentary to the DPW SCADA system.

The Designer shall specify that it is the Contractor’s responsibility to provide
screen displays to the existing human-machine interface (HMI) computers, which
meet the DPW’s requirements. The DPW will provide direction to the Contractor
regarding the graphics required for the screen displays.

Communication baud rates shall be matched with the existing SCADA system
communication rates.

E. Painting and Coating

All exposed piping, pump equipment and appurtenances shall be painted with epoxy
coating. All pumping station control rooms shall be painted. Pumping station dry
wells shall not be painted. Wet wells shall be coated as described in previous sections
of this chapter. Painting system and colors shall be submitted to the DPW for
approval. All pumping station floors shall have floor hardeners.

F. Miscellaneous

1.

Odor Control: An odor control system shall be provided at all wastewater
pumping stations. The type of odor control system to be used at a particular
station must be approved by the DPW prior to design. Odor control systems shall
be designed to mitigate odors from the wet well and influent manhole.
Acceptable methods include, but are not limited to: Carbon adsorption (air
scrubbing), chemical addition to sewers and force mains upstream of the station,
chemical addition at the wet well or influent manhole, and soil odor filters.
Wastewater pumping stations should be designed to minimize the possible
formation of odors by limiting wet well detention times and avoiding turbulence
in manholes and wet wells which cause odors to be released.

Operations and Maintenance Manual: Two (2) complete operations and
maintenance manuals shall be provided for each pumping station. Manuals should
contain approved shop drawings, catalog cut sheets, description of operation
including various control sequences or any other special operational details
incorporated in the pumping station design, equipment model and serial numbers,
installation instructions, maintenance schedules, list of recommended spare parts,
warranties, names and telephone numbers for local equipment representatives, for
each item of equipment.
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Wastewater Pumping Station Design

6.10 Design Criteria for Small Wastewater Pumping Stations (less than 500 gpm and less

than 25 Ft Wet Well Depth)

A.

General

Design criteria for small wastewater pumping stations shall be the same as for
conventional stations described above except where specifically stated otherwise.

Suction Lift Stations

1.

Pumping Station Configuration: Suction Lift pumping stations shall be designed
with the pumps mounted directly above the wet well and shall have suction pipes
that are straight. Suction Lift stations shall satisfy pump NPSH requirements.
Suction Lift stations shall have suction lift no greater than 18 feet. Two-stage
pumping is not acceptable. The pumping station building shall contain all
electrical and control equipment and a toilet room as described in the preceding
sections of this chapter. The wet well and pumps shall be located adjacent to the
pumping station building. The wet well and pumps shall be covered by a canopy
roof structure that is attached to the pumping station building and is of the same
construction as the pumping station building roof. A jib crane shall be provided to
facilitate pump removal. The emergency generator shall be located outside of the
pumping station building in a weatherproof, sound insulated enclosure.

Wet Well Design: Suction Lift pumping station wet wells shall be designed for
pre-cast concrete construction. Wet well coating and design features shall be the
same as described for conventional pumping stations except as described below.

a. Access: Wet well access shall be through a top slab opening with aluminum
hatch cover and frame. The top slab access hatch shall be 36-inch by 36-inch
inches minimum size and as large as necessary to allow removal of
equipment from the wet well.

b. Ventilation: Wet well ventilation for suction lift pumping stations shall be the
same as for conventional pumping stations.

Suction Lift Wastewater Pumps: Pump volute, impeller and motor housing shall
be of cast iron construction. The pump volute casing and impeller shall be fitted
with replaceable stainless steel wear rings to maintain sealing efficiency between
the pump volute and impeller. At the DPW’s option, other special pump
materials may be required for a particular application. All nuts, bolts and screws
shall be stainless steel. Both vacuum prime and self-priming suction lift pump
styles are acceptable.

Flow Meter Vault: A flow meter meeting all the same requirements as for
conventional pumping stations shall be located in a pre-cast concrete vault located
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Wastewater Pumping Stations (less than 500 gpm)

on the pumping station site with adequate straight run of pipe both before and
after the vault as required by the flow meter manufacturer. The flow meter vault
shall be coated on the outside with elastomeric membrane waterproofing. The
flow meter vault shall be equipped with an aluminum access hatch and an access
ladder to the bottom. The access ladder shall have safety extension poles at the
top. Ventilation shall be by means of two gooseneck openings at the top of the
vault. The floor of the flow meter vault shall be sloped to a sump with a drain
open to gravel.

C. Submersible Stations

1.

Pumping Station Configuration: Submersible pumping stations shall be designed
with an equipment hatch in the top slab for pump removal, mounting base for a
swinging jib crane, stainless steel guide rails and manway hatch. Pumps shall be
of the wet pit submersible type. The pumping station building shall contain all
electrical and control equipment and a toilet room as described in the preceding
sections of this chapter. The wet well and pumps shall be located adjacent to the
pumping station building. The wet well and pumps shall be covered by a canopy
roof structure that is attached to the pumping station building and is of the same
construction as the pumping station building roof. A jib crane shall be provided
to facilitate pump removal. The emergency generator shall be located outside of
the pumping station building in a weatherproof, sound insulated enclosure.

Wet Well Design: Submersible pumping station wet wells shall be designed for
pre-cast concrete construction. Wet well coating and design features shall be the
same as described for conventional pumping stations except as described below.

a. Access: Wet well access shall be through a top slab opening with aluminum
hatch cover and frame. The top slab access hatch shall be 36-inch by 36-inch
minimum or as large as necessary to allow removal of pumps from the wet
well.

b. Ventilation: Wet well ventilation for submersible pumping stations shall be
the same as for conventional pumping stations.

c. Size: The wet well size and depth shall be as required to accommodate the
influent sewer, as well as for complete pump submergence.

Wet Pit Submersible Wastewater Pumps: Pump volute, impeller and motor
housing shall be of cast iron construction. The pump volute casing and impeller
shall be fitted with replaceable stainless steel wear rings to maintain sealing
efficiency between the pump volute and impeller. At the DPW’s option, other
special pump materials may be required for a particular application. The motor
shaft shall be a single piece heat-treated high strength alloy steel or high strength
stainless steel having a tapered end with keyway to receive the impeller. All nuts,
bolts and screws shall be stainless steel. The motor shall be Class F insulated
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Wastewater Pumping Stations (less than 500 gpm)

(minimum) and sealed from the pump by independent double mechanical seals.
The upper and lower mechanical seal shall run in an oil chamber. The upper seal
shall be a stationary tungsten-carbide seal with rotating carbon ring. The lower
seal shall be one stationary and one positively driven rotating tungsten-carbide
ring. All mating surfaces where watertight sealing is required shall be machined
and fitted with a rubber O-ring. The machining of mating surfaces shall provide
metal to metal bearing on sealing surfaces without crushing the O-ring.

Valve Vault: Pump check and isolation valves meeting all the same requirements
as for conventional pumping stations shall be located in a pre-cast concrete vault
adjacent to the wet well. The valve vault shall be coated on the outside with
elastomeric membrane waterproofing. The valve vault shall be equipped with an
aluminum access hatch and an access ladder to the bottom. The access ladder
shall have safety extension poles at the top. Ventilation shall be by means of two
gooseneck openings at the top of the vault. The floor of the valve vault shall be
sloped to a sump with a drain open to gravel.

Flow Meter Vault: A flow meter meeting all the same requirements as for
conventional pumping stations shall be located in a pre-cast concrete vault located
on the pumping station site with adequate straight run of pipe both before and
after the vault as required by the flow meter manufacturer. The flow meter vault
shall be coated on the outside with elastomeric membrane waterproofing. The
flow meter vault shall be equipped with an aluminum access hatch and an access
ladder to the bottom. The access ladder shall have safety extension poles at the
top. Ventilation shall be by means of two gooseneck openings at the top of the
vault. The floor of the flow meter vault shall be sloped to a sump with a drain
open to gravel.

D. Package Stations

1.

Pumping Station Configuration: Package pumping stations shall be of a wet well /
dry well configuration. Electrical equipment shall be located at grade in a
pumping station building erected above the pump chamber Access hatches for the
pumps shall be located in the floor slab of the pumping station building. Pumps
shall be of the dry-pit submersible type. Jib cranes or a traversing monorail with
hoist shall be provided to facilitate pump removal. The pumping station building
shall contain all electrical and control equipment and a toilet room as described in
the preceding sections of this chapter. An emergency generator shall be located
outside of the pumping station building in a weatherproof, sound insulated
enclosure.

Wet Well Design: Package pumping station wet wells shall be designed for pre-
cast concrete construction. Wet well coating and design features shall be the
same as described for conventional pumping stations except as described below.
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Wastewater Pumping Stations (less than 500 gpm)

a.

Access: Wet well access shall be through a top slab opening with aluminum
hatch cover and frame. The top slab access hatch shall be 36-inch by 36-inch
minimum size and as large as necessary to allow removal of equipment from
the wet well. A ladder shall be provided to access the bottom of the wet well.
The access ladder shall be equipped with safety extension poles.

Ventilation: Wet well ventilation for package pumping stations shall be the
same as for conventional pumping stations.

Dry Well Design: Dry wells shall be of pre-cast reinforced concrete construction.
Dry wells shall have exterior elastomeric membrane waterproofing. The dry well
floor shall be sloped to a sump. A sump pump with piping to the wet well shall
be provided. Sump pump piping shall contain a check valve to prevent siphoning
from the wet well. A surge relief valve, if required, shall be placed on the
discharge header before the pipe leaves the station. Surge relief piping shall be
piped to the wet well.

a.

Access: Dry well access shall be via a circular staircase with all necessary
landings and handrails per OSHA requirements. Equipment hatches for the
pumps shall be located in the top slab and directly above the pumps.
Portable jib cranes shall be provided above the dry well to facilitate removal
of the pumps. Grating (catwalks) shall be provided in the dry well to
facilitate access to all piping without climbing over pipes, equipment, etc.

Ventilation: Dry well ventilation for package pumping stations shall be the
same as for conventional pumping stations.
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Section 7.1 Introduction Water Pumping Station Design

7.1

7.2

7.3

CHAPTER 7
WATER PUMPING STATION DESIGN

Introduction

This Chapter outlines the design standards of water pumping stations to meet the needs and
operational responsibilities of the Department of Public Works (DPW). This Chapter
includes the criteria and guidelines for designing water pumping stations within the
Howard County water distribution system. Drawings showing details and conceptual plans
are included in Appendix L, “Water Pumping Station Design Figures.” The only type of
water pumping station permitted is the custom built configuration.

The Designer shall consult with the DPW to determine the applicability of these design
standards to planned water pumping stations. It is the Designer’s responsibility to integrate
all applicable criteria and guidelines into the design of water pumping stations incorporated
into the Howard County public water system.

To the extent practical, water pumping station designs shall conform to the design
standards given herein. The design standards shall be applied to design conditions in a
careful and thoughtful fashion. Deviations from the design standards must be brought to
the attention of the DPW. Requests for waivers of the design manual must be justified to
the DPW, in writing, from an engineering evaluation standpoint and include consideration
of life cycle costs and ease of maintenance. Approval or denial of the waiver request will
be by return letter signed by the Chief of the Bureau of Engineering.

All standards and regulations referenced in this Chapter shall conform to the latest
publications.

Abbreviations

Abbreviations used in this chapter or other chapters are located in Chapter 1 of this manual.
Definitions

Average Day Demand: The volume of water used in the year divided by 365 days,
expressed in gallons or million gallons.

Average Day Rate: The water used during the Average Day Demand expressed in gallons
per day (gpd) or million gallons per day (mgd) or divided by 1,440 minutes and expressed
in gallons per minute (gpm).
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7.4

7.5

Design Flow Rate: The minimum flow rate required to satisfy the following demand and
pressure conditions during a 24-hour period, expressed in gpm or mgd:

Maximum Day Demand: 40 psi minimum at curb
Peak Hour Demand: 30 psi minimum at curb
Maximum Day Rate

+ Fire Flow Rate: 20 psi minimum at curb

Fire Flow Rate: The flow rate of water necessary to fight a fire in a given service area as
determined by the guidelines in Chapter 3 of this manual.

Maximum Day Demand: The largest volume of water used in one day during the year,
expressed in gallons or million gallons.

Maximum Day Rate: The volume of water used during the Maximum Day Demand
expressed in gallons per day (gpd) or million gallons per day (mgd) or divided by 1,440
minutes and expressed in gallons per minute (gpm).

Peak Hour Demand: The largest volume of water used in one hour during the year
expressed in gallons or million gallons. The Peak Hour Demand usually occurs during
Maximum Day Demand.

Peak Hour Rate: The Peak Hour Demand volume divided by 60 minutes, expressed in gpm
or multiplied by 24 hours, expressed as mgd.

Regulations

Water pumping stations must satisfy the regulations of agencies having jurisdiction. Water
pumping stations shall comply with all relevant guidelines issued by the Maryland
Department of the Environment (MDE). Buildings shall comply with applicable BOCA
and Howard County building codes as well as permitting requirements of the Howard
County Department of Planning and Zoning (DPZ) and Department of Inspection, Licenses
and Permits (DILP). Other regulations governing facilities and construction shall be
adhered to, including regulations published by the Occupational Safety and Health
Administration (OSHA), the National Fire Protection Association (NFPA), National
Electric Code (NEC), Howard County Plumbing Code and others as applicable.

Permits and Approvals

See Section 5.17, “Permits and Approvals”, in this manual for applicable permit
requirements. In addition, for any above ground structure, the Designer shall make all
applications for and obtain the required building and grading permits prior to bidding of the
project.
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7.6 Design Phases

A. Design Report

The Master Plan shows the location of all water pumping stations that have been
planned for the respective systems. The design report shall be in conformance with
the Master Plan, approved facility plan and/or any preliminary reports supplied by the
DPW.

The design report shall also include the description of design criteria to be utilized,
preliminary flow computations, design calculations, calculated system curves, surge
protection analysis/recommendation, identification of land acquisition and easement
requirements, number of property owners involved, listing of permit requirements, and
cost estimate based on unit costs for major elements of work. In addition, the
following design criteria shall be developed:

1. Site Development (identify any conflicts with DPZ requirements, identify

conditions and requirements necessary for development)

Conflicts with Existing Utilities

Structural Design

Architectural Design (evaluate compatibility with surrounding community)

Complete Hydraulic Analysis (Pump and system curves, design conditions,

operating scenarios). The analysis shall include 24 and 48 hour extended period

simulations of the water distribution system performance using average day

demand, maximum day demand and peak hour demand for both current and full

development, including fire flow.

6. Pump Selection (type of pumps, number of pumps, size of pumps for initial and
ultimate design conditions)

7. Pump Controls (constant or variable speed controls, on/off controls, telemetering,
etc.)

8. Power Requirements (availability, cost to provide service, etc.)

9. Corrosion Control

10. Noise Control

11. Secondary Power Supply

12. Construction Timeline

abrwm

Once the design report has been approved by the DPW, design of the facilities
may proceed. Milestone submittals of design plans and specifications shall be
made at 30%, 60%, 95% and Final Design.

B. Design Plans & Specifications

At a minimum, the following information shall be supplied at the milestone submittals:
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30% Submittal: ~ Site Plan, Design Schematics (showing station layout and major
equipment), Specification Table of Contents

60% Submittal:  Complete civil, mechanical and structural design plans and
preliminary technical specifications

95% Submittal:  Complete design for all disciplines including electrical and
architectural plans and details. Complete specifications including
front end documentation. This phase should represent a complete,
bid-ready contract documents from the Designer.

Final Design: The 95% Submittal with the DPW’s final comments incorporated
C. Cost Estimate

At each formal submittal and at the conclusion of the design process, the Designer
shall prepare a detailed cost estimate for the pumping station. This estimate shall be
developed for each major category of work including civil, mechanical, electrical,
structural, architectural work and contingent cost. This cost breakdown shall be made
available to the DPW as required and shall be updated annually. Refer to Chapter
5.18, “Cost Estimate,” for additional information.

7.7 Hydraulic Computations

A. Planning Period

Water pumping station design conditions shall, at minimum, accommodate a 20-year
planning horizon. For all pumping stations, consideration shall be given to future
upgrading flexibility necessary to accommodate design conditions beyond the normal
planning horizon. This is especially important for larger stations.

B. Maximum and Average Day Demands

Water pumping stations shall be designed to pump the flow at the pressure determined
by house count and non-domestic user inventory with allowances made for remaining
undeveloped areas. Population densities and per capita demands shall be as
established by facility plans or in their absence, in agreement with the Master Plan or
instruction of the DPW. Institutional, commercial and industrial demands shall be
determined by a study of the establishment. The DPW shall be consulted for future
domestic and non-domestic land use and population densities. Demand computations
shall follow guidance given in Chapter 2, “Engineering Reports”, and Chapter 3,
“Water Main Design” of this manual. A service area map and tabulation of the design
flow shall appear on the plans. The map and tabulations shall show initial and
ultimate service areas.
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C. Hydraulic Analysis

Water pumping stations must satisfy the hydraulic conditions of the system. A
complete hydraulic analysis of each water pumping station is required. During the
study phase, the Designer shall consult with the DPW for the requirements of the
hydraulic analysis. At a minimum, the Designer shall perform 24 and 48 hour
extended period computer simulations using average day demand, maximum day
demand and peak hour demand for both current and full development conditions. Fire
flows shall be analyzed during maximum day rate for both initial and full development
conditions.

The hourly demand ratios used in the 24 and 48 hour extended period simulations for
average day demand and maximum day demand shall be based on actual Howard
County average day demand and maximum day demand records, or as directed by the
DPW. Hourly demand ratios shall be calculated by dividing each hour’s water
demand by that day’s average hourly water demand. The highest hourly ratio
experienced during the maximum day demand is the peak hour demand ratio for that
water pressure zone. The hourly demand ratios may differ between water pressure
zones. During the extended period simulations, all water pressure zones shall be
connected to allow modeling of pumping station suction pressures and storage tank
refill rates. Fire flows shall be modeled as a single event assuming a maximum day
demand ratio of 1.0 and a 2-hour fire event at 1,500 gpm with all water storage
facilities assumed empty.

D. Design Flow Rate and Pressure

The design flow and pressure for water pumping stations shall meet the following
requirements during the 24 and 48-hour extended period computer simulations:

Maximum Day Demand: 40 psi minimum at curb
Peak Hour Demand: 30 psi minimum at curb
Maximum Day Rate

+ Fire Flow Rate: 20 psi minimum at curb

E. Pump and System Curves

The Designer shall show pump and system curves on the plans to scale. System curve
characteristics for each design condition shall be determined by the Hazen-Williams
formula for piping head loss in conjunction with the Howard County water model.
The pump selection shall be reviewed for both the initial and design year conditions.
The following pump and system curves shall be shown on the plans:

1. System Curve for Maximum Day Demand for the design year.

2. System Curve for Average Day Demand for the design year.
3. System Curve for Average Day Demand for the initial year of station operation.
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4. Pump Curve for single pump operation and multiple pump operation where station
has three or more pumps.

In addition, the Designer shall list next to the curves the pump design criteria including
pump motor horsepower, efficiency, NPSHR at design points and RPM. Pump and
system curves shall be shown for new water main conditions. Hazen-Williams "C"
factors used in evaluating pump and system curves shall be in accordance with the
guidelines given in Chapter 3 of this manual for various pipe materials.

F.  Number of Pumps

Water pumping stations shall be capable of pumping the maximum day demand with
the largest single pump out of service.

G. Pump Selection Criteria

Avoid applications where pumps must operate in an adverse area of their performance
curve. Design for maximum efficiency at the operating point. Examples would be
pumps operating at very low flows and high heads, near shutoff heads or "runout”
conditions. These conditions can result in excessive hydraulic loading or cavitation
damage to impellers, casings and shafts, rapid bearing and mechanical seal wear and
high vibration. Under no circumstances shall a pump be specified operating outside of
its recommended range.

H. Variable Frequency Drives (VFDs)

VFDs or other methods approved by the DPW may be used to achieve minimum flow
conditions below the full speed operating range of the pumps.

I. Water Hammer

The potential impact of water hammer shall be evaluated. If the combined effects of
static head and water hammer do not exceed the weakest piping system component
working pressure by a safety factor of 1.1, no special provisions need to be included to
control water hammer. Where the maximum water hammer pressure exceeds the
weakest piping system component working pressure by a safety factor of 1.1, the
Designer shall strengthen those elements affected, re-evaluate pipe size and velocities
or select an appropriate device to control water hammer. Hydraulically operated, time
adjustable pump check service valves and spring type, oil-cushioned elbow hydraulic
surge relief valves are the preferred choices of the DPW for controlling the effects of
water hammer. No pressure vessel/surge tank type devices will be acceptable. The
decision to strengthen piping system components instead of utilizing a water hammer
control device or different pipe size shall be based upon a life cycle cost economic
comparison.
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Stations

7.8 Design Criteria for Water Pumping Stations

All water pumping stations shall be of the type in which the structures are formed and
poured on site (cast-in-place concrete construction) with a masonry superstructure. All of
the piping and valving shall be assembled on site by the Contractor. The pumps, piping,
controls, electrical gear and emergency generator shall be housed in a single building.
Water pumping stations shall be designed as long-term (greater than 20 years) facilities and
shall include room for anticipated expansion.

A. Site Design

1.

Location: Water pumping stations shall be located as far as possible from
populated areas. Natural screening and remoteness of the site shall be primary
elements of site selection wherever possible. Where pump stations are sited in
proximity to developed areas, the architecture shall be compatible with the
surrounding area. Building aspects such as generator exhaust and ventilation fan
noises shall be considered. Similarly, building setbacks shall be considered to
provide minimal impact to neighboring properties.

Land Acquisition: Land required for pumping stations, including necessary
vehicular access routes to an existing or proposed public roadway shall be owned
in fee simple by Howard County. As part of this process, a boundary survey of
the property is required together with a record plat and a metes and bounds
description of the parcel. In determining the space requirements for the facility,
particular attention should be given to the width provided for the access road to
insure adequate space for grading and drainage within the access road right-of-
way. DPW Procedure 501.4, “Standards for Preparation of Land Acquisition
Documents,” shall be followed in the preparation of documents necessary for land
acquisition.

Site Plan: The site design and location must conform to applicable portions of the
Subdivision Regulations and satisfy the DPZ’s requirements for site development
plans. Wherever possible, land acquisition shall provide generous space around
the building to permit landscaping to minimize the impact of the station on the
neighborhood. All plans applicable to the site (site and grading, landscaping,
sediment control, etc.) shall be prepared on a scale of 1”=20" and shall meet all
requirements of the Howard County DPZ. The location of all proposed facilities
required for the pumping station site shall be clear and concise to permit complete
field stakeout from plan information. A stake out table listing all components of
the proposed facility along with their corresponding survey coordinate locations
shall be provided on the plans. As an alternative to using coordinates to stake out
the pumping station, the location of proposed facilities may be projected from a
base line established from the traverse shown on the plan. The base line shall be
located so that it will not be interrupted by the proposed construction. Location of
proposed facilities shall not be referenced from other proposed facilities for
stakeout purposes.
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10.

Stations

Topography: Adjacent areas potentially served by the water pumping station must
also be considered. Water pumping station site selection shall also be compatible
with suitable site access and soil capability with respect to land grading in
conjunction with site development. EXxisting contours and other topography shall
be shown for the entire site including a 100-foot minimum width outside of the
proposed property boundary. Contour interval shall be one-foot, unless otherwise
approved by the DPW.

Floodplain: Water pumping stations shall be sited to remain operational and
permit access during a 100-year return frequency flood. The pumping station top
slab elevation shall be set a minimum of two-feet above the 100-year floodplain
elevation. The access road shall be above the 10-year return flood level.

Wetlands: Avoid direct impacts wherever possible and minimize impacts to
wetland buffer areas. Buffer areas include 25 feet beyond non-tidal wetlands.

Grading: Water pumping station grades for paved areas shall prevent local
ponding, provide positive drainage away from structures and generally be limited
to no greater than 4 percent slopes. Stone surfaces around paved areas shall
provide proper site drainage at slopes 10 percent or less. Land grading outside of
the water pump station perimeter fence shall not exceed 3 to 1 slopes; 4 to 1 slope
maximums are desirable. Lesser slopes wherever possible are preferred. Site
grading design shall be compatible with slope stability for the soils encountered.
Slope stabilization shall be appropriate for the degree of slope and soil conditions.
The use of retaining walls on or adjacent to the water pumping station site is not
permitted.

Sediment Control: A sediment control plan shall be provided in accordance with
the Subdivision Regulations. Design requirements for sediment control devices
shall be as described in section 5.16 “Soil Erosion and Sediment Control” of this
manual.

At least two test borings shall be taken at the building location to determine soil
types, rock, water table elevations, soil bearing values, etc. When in soil,
standard penetration tests shall be taken at intervals not to exceed five (5) feet.
When in rock, the rock shall be cored with a double tubed core barrel sized NWX
and length of individual core runs shall not exceed five (5) feet. Borings shall be
taken to a depth of not less than fifteen (15) feet below the bottom of the proposed
structure.  Borings shall be taken deeper as necessary, depending on soil
conditions.

Landscaping: Landscaping must meet all Howard County DPZ requirements and
be certified by a Landscape Architect registered in the State of Maryland. All
water pumping station sites shall be screened as appropriate from surrounding
development. A 4-foot wide planting bed shall be placed around, and outside of,
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11.

12.

13.

14.

15.

Stations

the fence line for planting shrubs to screen the site. Shrubs shall consist of
various types and shall be selected based on maximum height, foliage thickness,
compatibility with existing surrounding foliage and required maintenance. Where
extensive clearing is involved during construction, or where otherwise applicable
for aesthetic purposes, new trees shall be planted. A landscaping plan shall be
prepared showing planting arrangement of shrubs and trees, identifying each by
both genetic names as well as common names, and specifying size and planting
information. Landscaping materials shall be aesthetically pleasing and require
minimal maintenance (watering, fertilizing, trimming, etc.).

Site Security: Pumping station sites shall be fenced with black vinyl coated chain-
link fencing, black vinyl coated post and black hardware, and a 12-foot wide
double leaf locking gate for vehicle access. Where the entrance gate is located
more than 100 feet from the public roadway, a second gate shall be provided at
the driveway entrance to the station access road. Additional property line fencing
may be required as determined by the DPW. The pumping station building shall
have exterior lighting controlled by motion detectors. The pumping station doors
shall be bulletproof steel with locks keyed as specified by the DPW. The building
shall be provided with an entry alarm connected to the station telemetry.

Paving: Pumping station sites shall have a paved access road and a minimum of
two parking spaces. The access road shall have sufficient room and turn-around
area to allow access by maintenance trucks. The turning area in a pumping
station site shall have a minimum radius of 48 feet. Paving shall conform to the
P-2 pavement section of the Standard Details. Pumping station access roads shall
be used exclusively for pumping station maintenance and access.

Exterior Lighting: The need for and quantity of exterior lighting shall be
determined on a case-by-case basis.

Station Sign: A permanent sign shall be provided at each pumping station stating
the Station Name, Street Address and Emergency Telephone Number.

The pumping station shall not be located downstream of a stormwater
management facility.

B. Structures

1.

Pumping Station Design/Architectural Standards: Pumping stations shall be
architecturally compatible with surrounding structures and shall not have slate
roofs. Pumping stations shall be of brick and block design with a pitched roof and
wooden roof trusses. Pre-cast or pre-fabricated buildings are not acceptable. The
building shall be designed to be vandal-proof. There shall be no exposed
woodwork on the outside of the building. All exterior woodwork shall have a
vinyl or aluminum coating. The pumping station shall have a lightning protection
system. Provisions shall be made in the structure for traversing bridge cranes of
adequate capacity to facilitate the removal of pumps, motors, valves and all other
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related heavy equipment. Doors shall be bulletproof and constructed of heavy
duty metal with deadbolts and locks keyed to the Bureau of Utilities system.
Exterior lights shall be vandal proof, wall-mounted, high-pressure sodium type
controlled by an on-off switch. Pumping stations shall be provided with outside
non-freeze hose bibb. Ventilation openings shall be protected with aluminum
louvers with birdscreens. Buildings must comply with applicable BOCA and
Howard County building codes and the latest revisions thereof.

a.

Pump Room

Pumps and piping shall be located below grade with parallel suction and
discharge headers. Pumps shall be of the horizontal style placed on
individual concrete bases. Floor shall be sloped to floor drains piped to a
sump. Each water pump shall have a floor drain located next to it. Pump
baseplate drains shall be piped to adjacent floor drains. A building sump
with duplex sump pumps with piping leading to the nearest sewer shall be
provided, if a sewer is available. The pump room shall be furnished with a
service sink with both hot and cold water, and inside hose bibb.

All electrical and control equipment shall be located on a mezzanine level at
least two (2) feet above the 100-year flood elevation. Stairs shall be provided
for access to the pumps and piping.

Office Room

An office room shall be provided with a desk, chair, filing cabinet and
telephone service. The office shall have a window facing the pumps. The
office room floor shall be a minimum of two (2) feet above the 100-year
flood elevation and shall have a doorway to the electrical equipment and
controls.

Toilet Room

A toilet room shall be provided with toilet, lavatory, hot water heater, towel
and soap dispensers and mirror.

Generator Room

A separate generator room shall be provided for housing the emergency
generator and fuel tank. The generator room floor shall be located a
minimum of two (2) feet above the 100-year flood elevation. The generator
room shall have a roll-up metal garage door for access and shall be equipped
with a floor drain located outside the fuel spillage containment area, piped to
the building sump. The generator room shall be supplied with hose bibb,
hose rack and 50 feet of rubber hose.
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