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CHAPTERI
INTRODUCTION

This document in conjunction with the District's Water System Planning and Design
Guidelines provides guidance to Developers and their Engineers through the process of
planning and designing potable water hydro-pneumatic booster stations.

District's existing domestic water distribution system consists of transmission pipelines,
booster stations, and storage tanks. Distribution system pressures are based on pressure
zones established by the elevation of the water storage tanks. Domestic water system
facilities for new developments shall be consistent with the District's existing water
distribution system and master planned facilities. Domestic water systems for new
developments shall utilize storage tanks open to the atmosphere (reservoirs) to provide
the required capacity to serve the pressure zone, or combination of pressure zones.

Closed pressurized water distribution systems are not consistent with the District's
standards and are undesirable for a variety of reasons, including operational difficulties,
greater incidence of water quality problems, increased reliability problems, and higher
maintenance costs. Closed distribution systems using booster stations with
hydro-pneumatic tanks are prohibited unless the Developer demonstrates to the District's
satisfaction that construction of a distribution system using elevated storage tanks is
either physically impossible, or economically infeasible. Hydro-pneumatic booster
stations, if allowed by the District, will be limited to residential developments with no more
than 200 dwelling units.

Hydro-pneumatic booster stations, if allowed by the District, are a temporary solution to
providing water service. It is the District's goal to ultimately replace hydro-pneumatic
pressure systems with gravity pressure systems using water storage reservoirs.
Consequently, hydro-pneumatic booster stations shall be located so that the booster
stations may supply water to future reservoirs. Wherever possible, the pressure zone
established by the hydro-pneumatic system shall match an existing District pressure
zone. Hydro-pneumatic booster stations may not be used to supply higher pressure zones
above the booster station discharge pressure zone.

Each hydro-pneumatic booster station shall be reviewed and approved by the District
from concept through design, construction, and start-up. Preparation of engineering
analyses, design calculations, and construction drawings and specifications shall be
performed by engineers licensed in the State of California with experience in water
system and hydro-pneumatic booster station design. Developer is responsible for the
design and construction of all water system facilities within and adjacent to their
development which are necessary to serve their development, including extensions of
lines to properties that may be served in the future. The District reserves the right to
modify and supplement these guidelines and to require additional facilities, depending
upon the specific project location, limitations, and changes in government regulations and
standards.
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CHAPTERIII
SUBMITTAL PROCEDURES

Procedures required for District approval of a potable water hydro-pneumatic booster
station are as follows:

A.

The Developer and the Developer's Engineer (Engineer) shall acquire and review
the latest revision of the Potable Water System Evaluation and Facilities Planning
Criteria, as well as these guidelines.

All required submittals shall be prepared in accordance with the District's published
design criteria and guidelines, and as directed by District staff. Incomplete or
unorganized submittals shall be returned to the Developer or Developer's Engineer
without review. All submittal documents, including, but not limited to reports,
evaluations, drawings, and specifications, shall be provided in an appropriate
electronic format (i.e., searchable PDF, MS Word, CAD, GIS, jpg, tif).

The Developer shall pay all District costs for the following:

e Review and approval of the Plan of Service for the proposed development.

e Plan checking of hydro-pneumatic booster station construction drawings
and specifications, including all associated engineering submittals required
herein.

e Inspection and construction engineering costs associated with the
construction of hydro-pneumatic booster stations.

Planning, plan checking, and inspection/construction engineering fees shall be
determined by the District.

The Developer is advised to review these guidelines, including the typical
construction drawing index provided in Appendix A herein, to understand the full
scope of the submittal and review process for hydro-pneumatic booster stations.
The Developer is also advised to consult with the District's Development Services
Department to obtain an estimate of the planning, plan checking, and
inspection/construction engineering deposits and fees for the proposed booster
station. The Developer's actual fees for these services will be dependent upon the
competence and diligence of the Developer's Engineer and Contractor.

The Developer will be required to deposit funds for Plan of Service review and
approval, prior to District Staff commencing any effort on the project. The
Developer will be required to deposit funds for plan check services prior to District
Staff, or District's representative commencing review of any engineering or
construction drawing submittals required herein. Prior to District approval of the
hydro-pneumatic booster station construction drawings, Developer shall pay all
remaining plan check fees. Likewise, the Developer will be required to deposit
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funds for inspection/construction engineering services prior to scheduling the
preconstruction conference and initiating any construction activities. Prior to
District acceptance of the completed hydro-pneumatic booster station, Developer
shall pay all remaining inspection/construction engineering fees.

D. Following District approval of the Plan of Service for the proposed development,
the Engineer shall request a preliminary planning/concept meeting with District
staff to discuss the design of the required potable water conveyance facilities. At
least two (2) weeks prior to the meeting, the Engineer shall submit four (4) copies
of the following:

1. Development information, including preliminary tentative tract map(s),
dwelling unit densities, demand quantities (average, maximum, and peak
hour demands, and fire flow), conceptual sizing and layout of in-tract water
system, conceptual sizing and alignment of any transmission pipelines, and
point(s) of connection to the District's existing system.

2. District's existing and master planned facilities in the vicinity of the
development.

3. Source(s) of water supply for the proposed development, including suction
zone high water level (HWL) and low water level (LWL) elevation, and
available system pressure during all ranges of operation at the proposed
connection points to the existing system. If possible, two sources of water
supply shall be provided to the proposed hydro-pneumatic booster station.
If necessary, District staff will utilize the existing distribution system network
computer model to determine the system pressures at connection points to
the existing system under various operating conditions.

4. Identifying concepts for serving the proposed development and adjacent
areas (if applicable) using elevated water storage tanks (reservoirs). ldentify
minimum and maximum reservoir elevations required to meet District static
pressure requirements per EMWD Reservoir and Reservoir Site Submittal
and Design Guidelines. Compare reservoir elevations to existing District
pressure zones in the vicinity of the development and establish a
preliminary pressure zone elevation conforming to the District's Water
Facilities Master Plan (WFMP).

5. Identify concepts for reservoir site(s).

6. Identify concepts for hydro-pneumatic booster station site(s).

At the preliminary planning/concept meeting, the Engineer shall present the above
information to District staff. District staff and Engineer shall jointly establish the

water system alternatives to be further evaluated by the Engineer. If necessary, a
second concept meeting will be scheduled to refine the water system alternatives.
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E. Engineer shall evaluate the water system alternatives established during the
concept meeting(s). At a minimum, the evaluation process shall consist of the
following preliminary engineering:

1.

Provide a land use study, delineating the geographic extent of the proposed
pressure zone necessitated by the project. The land use study shall also
include the water demand for future development in this area, which will
require future infrastructure.

Determine the demands within the pressure zone (initial and ultimate).

Determine the booster station and reservoir capacities necessary to serve
the proposed development. Determine HWL and LWL for the reservoir.

Determine the hydro-pneumatic booster station capacity necessary to serve
the proposed development, including peak hour demand and fire flow.
Determine minimum and maximum operating pressures for the
hydro-pneumatic system. Provide preliminary pump selection (number and
size) based on rough estimate of system head loss.

Determine the capital cost per dwelling unit for the hydro-pneumatic and
gravity water distribution systems to demonstrate the financial feasibility of
implementing a hydro-pneumatic system versus a pump/reservoir system.

Identify the booster station and reservoir capacities necessary to serve the
ultimate pressure zone per District's WFMP.

Prepare preliminary scaled map(s) showing existing roads, dwellings,
ground surface topography, existing and proposed water system facilities
(pipelines, booster stations, and reservoirs), and pressure zone boundary.

Engineer shall document the evaluation results in a preliminary design report
(PDR), and shall submit the PDR to the District for review and comment. In addition
to the above evaluation requirements, the PDR shall contain the following:

Tentative tract map(s) for the proposed development.
Conceptual service plan

Sub-area master plan

Project site map showing proposed water system facilities

All other maps or drawings as may be required by the District
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F. Following the District's review and approval of the PDR, the District will either
accept or reject the Developer's request to allow a hydro-pneumatic booster station
for the proposed development. If the request is rejected, the Engineer shall
proceed with the design of a permanent booster station and reservoir in
accordance with the District's published guidelines for these facilities. If the request
is accepted, the Engineer shall proceed with the design of a temporary
hydro-pneumatic booster station in accordance with these guidelines.

Prior to commencing detailed design, a Preliminary Hydro-Pneumatic Booster
Station Site Plan shall be submitted that includes the following:

1. Proposed property to be deeded to the District. This shall include all
fee/leasement requirements for ltems 2 through 7 of this section.

2. Location of booster station facilities, including equipment building, pumping
units, chemical conditioning equipment and appurtenances (chemicals, if
any, to be determined by the District), electrical panels, standby generator,
and hydro-pneumatic tank.

3. Location of future facilities, including additional pumping units, associated
suction and discharge piping, electrical panels, standby generator, and
equipment building expansion (if necessary).

4. Access road and/or driveway.
5. Location of site fencing or walls and access gates.
6. Site drainage facilities, including discharge to offsite improvements and/or

drainage courses.
7. Location of any cut or fill slopes adjacent to the booster station site.

Note: The Preliminary Hydro-Pneumatic Booster Station Site Plan shall
clearly demonstrate the intent and method to control/contain discharge of
storm water runoff to eliminate or mitigate any downstream impacts to public
or private property.

G. Submit design calculations, construction drawings, and specifications for District
approval as follows:

All submittals required by these guidelines shall be provided to the District
electronically in conformance with the District’s Electronic

Submittal Guidelines unless otherwise directed by the District.

1. Preliminary design (30% complete construction drawings) including booster
station capacity calculations, system hydraulics, pump selection, drainage
hydrology and hydraulic calculations, slope stability calculations,
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hydro-pneumatic tank sizing calculations including pressure/level setpoints,
standby generator sizing calculations, building HVAC calculations, noise
study, geotechnical report, preliminary site layout and grading plan,
preliminary equipment building mechanical layout, and a list of selected
equipment and materials. Preliminary site layout and grading plan shall
depict all property requirements identified in Section E above. Depending
upon the site location, the District will determine whether the site will need
special considerations and improvements such as masonry block perimeter
walls in lieu of chain link fence, concrete paving in lieu of asphalt pavement,
additional site lighting, additional access points, etc. District will provide
specialty technical specifications to be utilized if necessary and available.

2. Submit 60% complete booster station construction drawings and
specifications. Construction drawings shall incorporate District review
comments from the 30% submittal. Submit legal description and plat for all
identified booster station property. Property requirements, title reports and
related title documents shall be submitted with the legal description and plat.
Construction drawings shall include references to all associated property
and easement documents, including, but not limited to, the following: title
reports, legal descriptions/plats, parcel maps, records of survey, and
easements. In addition, submit plans for associated street improvements,
water pipelines, storm drains, and access roads.

3. Submit 90% complete booster station construction drawings, specifications,
and final engineering design calculations. Construction drawings and
specifications shall incorporate District review comments from the 60%
submittal.

4. Submit final design calculations and 100% complete construction drawings
and specifications. Construction drawing set shall include general, civil,
mechanical, architectural, structural, and electrical drawings showing all
schedules, plans, sections, and details necessary for construction of the
booster station facilities. A typical booster station construction drawing
index is provided in Appendix A, herein. The title sheet shall include a
summary of project specific requirements and data, such as booster station
capacity, number of pumping units (duty and standby), and required
pumping unit performance including minimum shut-off head, minimum
motor size, discharge capacity, maximum net positive suction head
required, total dynamic head and efficiency for at least three conditions with
one being the design condition.

H. Submit Original Construction Drawings for Signature
After all plan checks are completed and the booster station construction drawings

and specifications are acceptable to the District, the original drawings shall be
submitted to the District for signature. Prior to the District approval of the booster
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station construction drawings, final legal descriptions and plats shall have been
received, reviewed by the District for conformance with the approved plans, and
approved for use in property conveyance documents. In addition, Developer shall
pay all remaining plan checking fees.

Provide the District with Drawings and Specifications

When the drawings have been fully approved by all agencies, the Developer shall
provide the District with a clean set of photo mylars, three sets of full-size prints,
three sets of half-size prints, one loose master Specification, and computer
CD/DVD or USB drive containing the drawing files in AutoCAD/Microstation and
PDF formats, and Specification files in MS Word and smart (searchable) PDF
formats. All files shall be compatible with the District's latest software versions.

J. Prepare and Present the Control Strategy

At the completion of the design phase and prior to facility commissioning during
the construction phase, the Engineer shall prepare a presentation (PowerPoint)
and review workshop to discuss the proposed operational strategy. The strategy
shall address the following key aspects at a minimum:

Purpose of workshop and presentation

Facility and system overview

Project features and components

Anticipated operating conditions

Initial set point recommendations

Energy saving initiatives and District energy use optimization

Other items of interest

Programming and SCADA coordination during construction and startup
Meeting and presentation at end of design and prior to startup with District's
Operations and Maintenance staff to review procedure and schedule

Engineer shall summarize the results of the workshop into a technical manual
(detailed PowerPoint) and submit eight (8) copies for District review. District
comments on the Draft manual shall be incorporated into a Final manual for future
reference. The Engineer may submit to the District eight (8) copies of the Final
manual, including an electronic copy (smart PDF) and original files.
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A.

General

1.

CHAPTERIII
DESIGN REQUIREMENTS

Guidelines, Standards, Codes and Regulations

a.

Potable water hydro-pneumatic booster stations shall be designed
and constructed in accordance with the District guidelines contained
herein and other District published standards (drawings and
specifications).

Where not specifically addressed or modified by the District
guidelines and standards, the most current edition of the following
codes and regulations shall be complied with: Riverside County
Department of Environmental Health and California Department of
Public Health, District Detailed Provisions, Standard Specifications
for Public Works Construction, California Building Code, National
Electric Code, California Fire Code, American Water Works
Association, and all other applicable government codes and
regulations.

Construction Drawings

a.

Hydro-pneumatic booster station construction drawings shall be
prepared by an engineer licensed in the State of California
experienced in the design of similar facilities.

Drawings shall be clear, concise, and meet all District guidelines and
standards contained herein.

Drawings shall be on D size mylar sheets (24" x 36") with an Eastern
Municipal Water District approved title block.

The Drawings shall be professional quality drawings specifically
prepared as Hydro-Pneumatic Booster Station Construction
Drawings for the proposed project.

Work shall be of standard engineering practice and shall be legible
and present the proposed construction without confusion.

Construction Specifications

a.

The project Construction Specifications shall include the District's
General Requirements, Detailed Provisions, District Standard
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Drawings, District Approved Materials List, and Geotechnical Report
for the booster station site.

b. District's Detailed Provisions shall be utilized wherever applicable.
District's Detailed Provisions do not cover all equipment and material
required for booster station construction. Engineer shall provide
Detailed Provisions for all equipment and material not addressed by
District's Detailed Provisions.

4. Geotechnical Investigation

a. A Geotechnical Investigation shall be performed for the selected
booster station site and a report shall be prepared presenting the
findings and design recommendations for the proposed booster
station facilities.

b. As a minimum, the geotechnical report shall contain site preparation
requirements, allowable soil bearing loads, lateral soil loads for
below grade or soil retaining structures, seismic design parameters,
soil corrosion potential, pipe backfill recommendations, foundation
design recommendations, and pavement design recommendations.
All recommendations contained therein shall be adhered to during
design and construction of booster station facilities. Seismic design
parameters shall conform to Risk Category |V for “essential facilities”
in accordance with Chapter VI of these guidelines.

B. Site Selection

A number of factors shall be considered when selecting the booster station site,
including, but not limited to:

1. Conformance with all state and local subdivision and zoning regulations.

2. Proximity to existing distribution system transmission lines for the pressure
zone supplying the station.

3. Providing the required elevation to receive water from the supplying
transmission lines.

4. Adequate property for the proposed booster station facilities, including
adequate space around the facilities to accommodate maintenance,
service, and safety vehicles, such as crane trucks and fire trucks.

Minimum lot size shall be 200' by 200'.
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5. Adequate property for future booster station facilities (as determined by the
District) adjacent to the proposed facilities, such as future pumping units,
pipelines, and associated components.

6. Access from public roads.
7. Minimizing noise and visual impacts on the surrounding neighborhoods.
8. Proximity to existing drainage facilities that can accommodate site

discharge flows due to storm runoff.

The booster station site and associated access road and/or driveways shall be
located a minimum of 2' above the 100-year floodplain. The booster station shall
be located outside of any areas designated as wetlands or critical habitat for
endangered species. In addition, locations vulnerable to overland drainage and
erosion shall be avoided.

The booster station site shall be located such that existing or proposed offsite
drainage facilities are available whenever possible; however, should offsite
facilities not be available or construction of same is impracticable, downstream
impact shall be evaluated and if necessary, facilities to mitigate same shall be
designed and constructed.

A separate access road/driveway shall be provided to the booster station site. The
access road/driveway may not serve as a multi-purpose access, such as being
coupled with access to facilities of other public agencies or with a private driveway.
The access road/driveway shall commence at a public road and terminate at the
booster station site.

The Engineer shall design the proposed booster station facilities to comply with all
applicable city or county noise ordinances. To ensure that the facilities to be
constructed will comply with said ordinances, the District may require the Engineer
to perform a sound study that provides the theoretical sound levels from the
proposed equipment as measured at the booster station property lines and at
adjacent property (if applicable). The construction drawings and specifications
shall include all sound attenuating measures necessary to comply with the
applicable noise ordinances.

C. Property Acquisition

The property required for the booster station shall be owned by the District in fee
title. Booster station access roads/driveways, suction and discharge pipelines, and
storm drains shall be constructed on District property, District right-of-way, or within
public right-of-way whenever possible. Easements for access roads/driveways and
pipelines will only be considered under special conditions.
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Submit legal descriptions, plats, and current title reports for the proposed booster
station property, and easements (if applicable) for the proposed access
roads/driveways, and pipelines. Legal descriptions and plats shall conform to
District Standards. Contact District's Rights-of-Way Department for details. Note,
final plans will not be signed until all legal descriptions, plats, title reports,
and easements have been received and reviewed for conformance with the
approved site plan. Before construction can commence, all property Grant
Deeds and easement deeds shall be conveyed to the District and recorded
by the County of Riverside.

A street address for the booster station site shall be obtained from the City or
County.

D. Booster Station Capacity and Hydro-Pneumatic Tank Sizing

1. Booster Station Capacity

The minimum required hydro-pneumatic booster station capacity shall be
the "peak hour demand" of the distribution system supplied by the station.
Depending on the size of the development, the District may require that a
"peak instantaneous demand" be established that is greater than the "peak
hour demand". In this case, the minimum required hydro-pneumatic booster
station capacity shall be the "peak instantaneous demand" of the
distribution system supplied by the station. The "peak hour demand" or
"peak instantaneous demand" (if applicable) shall be supplied by the
booster station's duty pump(s).

The hydro-pneumatic tank shall not be used to provide equalization storage
for meeting "peak hour demands" or be considered for fire protection
purposes. The hydro-pneumatic tank shall be sized to provide a withdrawal
capacity sufficient to limit cycling of the largest duty pump.

Distribution system demands shall be determined in accordance with the
District's Water System Planning and Design Guidelines. These guidelines
provide criteria for determining "Average Day Demand", "Maximum Day
Demand", and "Peak Hour Demand".

In addition to supplying the peak hour demand of the distribution system,
the booster station shall be provided with a high flow pump capable of
supplying the fire flow requirements for the system.

2. Booster Station Pressure Criteria

The following table provides the District's static and dynamic water pressure
conditions in distribution systems served by hydro-pneumatic booster
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stations:
Condition Water Service
Pressure

Maximum Static Pressure 110 psi

Minimum Dynamic Pressure (a) 40 psi

@ Peak hour demand

Maximum Dynamic Pressure 125 psi

Minimum Dynamic Pressure @

Maximum Day Demand plus 20 psi

Fire Flow

PRV Blow-Off Pressure for Fire :
125 psi

Pump

Notes:

(@) The dynamic pressure is defined as the pressure in the system
with demand occurring in the distribution system. Booster station
pumping units may or may not be operating depending upon the
demand quantity.

The ideal pressure throughout the distribution system would range between
60 to 80 psi.

3. Hydro-Pneumatic Tank Sizing

The hydro-pneumatic tank shall be sized and controlled to maintain
distribution system pressures within the limits prescribed in the table above.
Sizing criteria and control setpoints are summarized on Figure 1 provided
in Appendix C herein.

Active storage volume of the tank shall be sufficient to limit cycling of the
largest duty pump to no more than 6 starts per hour, or as recommended
by the pump manufacturer if less than 6 starts per hour. Maximum cycling
frequency shall be determined when the system demand is one-half the
pumping rate of the largest duty pump.

The minimum operating pressure in the hydro-pneumatic tank for the duty
pump (lead pump) shall be the pressure required to deliver the peak hour
demand with at least 40 psi at the highest service connection in the pressure
zone. The active storage volume shall be established based on a 20-psi
differential between the minimum operating pressure in the
hydro-pneumatic tank for the duty pump and the shut-off pressure for the
duty pump. The standby pump (lag pump) shall start and stop at 5 psi below
the duty pump (lead pump) start and stop pressures.
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The minimum operating pressure in the hydro-pneumatic tank for the high
flow pump shall be the pressure required to deliver the maximum day
demand plus fire flow with at least 20 psi at the highest fire hydrant in the
pressure zone. The high flow pump shall start at its minimum operating
pressure and stop at a pressure that is below the stop pressure for the
standby pump. To avoid excessive cycling of the high flow pump (since the
hydro-pneumatic tank is sized for the duty and standby pumps), controls
shall be provided to operate the high flow pump for a preset (adjustable)
minimum time period, even if the stop high flow pump pressure setpoint is
reached. During this time, discharge from the high flow pump will recirculate
through the pressure relief valve.

Reduction of required tank volume for systems using alternating pump
controls will not be allowed.

The maximum operating pressure in the hydro-pneumatic tank shall be the
pressure that, during static conditions, produces the maximum allowable
system pressure at the lowest service connection in the pressure zone. The
pressure relief valve (PRV) provided between the discharge and suction
piping and shall be set to relieve discharge pressure that corresponds to a
maximum of 125 psi at the lowest service connection in the distribution
system.

The low water level in the hydro-pneumatic tank shall correspond to at least
10% of the tank volume.

Engineer shall submit calculations for determination of hydro-pneumatic
tank size and all control setpoints as shown on Figure 1. Construction plans
shall include a schematic diagram showing the hydro-pneumatic tank and
all control setpoints.

E. Pumping Unit Selection

Pumping units shall be selected to supply the booster station ultimate design flow
rate to the distribution system for both domestic demands and fire flow.

1.

Pumping Unit Type

Pumps for use in potable water hydro-pneumatic booster stations shall
generally be vertical turbine type with enclosed impellers, electric motor
driven, and constant speed. Only in specific cases, as approved by the
District, may alternate types of pumps be used.
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2. Number of Pumping Units

At least three (3) pumping units shall be provided, consisting of: one duty
pump, one standby pump, and one high flow pump. Where multiple duty
pumps are provided, the combined capacity of the duty pumps shall be
sufficient to meet the peak hour demand of the distribution system. The
standby pump shall be the same size as the largest duty pump.

The number of duty pumps will be dependent upon the booster station
design flow rate(s). Unless special conditions dictate otherwise, multiple
duty pumps shall be the same size. The following table is a general guide
for determining the required number of pumping units:

Booster Station No. of No. of
Design Flow Rate Duty Pumps Standby Pumps
(gpm)
Below 500 1 1
500 - 1,000 2 1

3. Hydraulic Design Criteria

A complete hydraulic analysis of the piping network on the supply and
discharge side of the booster station shall be made to determine system
curves for maximum, minimum, and average operating conditions. Systems
curves shall be developed based on the Hazen-Williams formula for C-
factors of 120 and 150, and shall include minor losses for fittings, valves,
etc. Computer modeling software may be utilized to develop the system
curves. InfoWater is the District's preferred hydraulic modeling software. As
a minimum, system curves shall be provided for the following operating
conditions:

a. High Head Condition - No demand on the discharge side of the
booster station (i.e., maximum operating pressure in the
hydro-pneumatic tank), and lowest hydraulic gradient on suction side
(suction side reservoirs at low water level).

b. Low Head Condition - Maximum demand on discharge side of
booster station (peak hour demand with 50 psi at highest service
connection, or maximum day demand plus fire flow with 20 psi at the
highest fire hydrant), highest hydraulic gradient on suction side
(suction reservoirs at high water level), and lowest hydraulic gradient
on discharge side (hydro-pneumatic tank at minimum operating
pressure).

C. Average Head Condition (Normal Operation Condition) - Peak hour
demand on discharge side of booster station (PID), and average
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hydraulic gradient on suction and discharge sides (suction side
reservoirs at 50% level and hydro-pneumatic tank pressure at
average of minimum and maximum operating pressures).

Pump curves (including TDH, flow rate, NPSHR, and efficiency) from each
of the selected manufacturers shall be plotted on the system curves. The
manufacturer's published limits of continuous pump operation shall be
delineated on the pump curves. Combined pump head/capacity curves shall
be plotted for each pump combination. The point of intersection of the
combined pump curve for all duty pumps operating with the system curve
for the average head condition and C=120 shall match the booster station
design capacity. Wherever possible, the pump design point shall
correspond to the peak pump efficiency. Under every design condition, the
selected pumping unit(s) shall operate within their normal operating range
as established by the manufacturer. The net positive suction head required
(NPSHR) for the selected pumping unit(s) shall be less than the net positive
suction head available from the lowest suction pressure condition with a
minimum safety factor of 10 feet.

F. Leadership in Energy and Environmental Design

Engineer shall evaluate green design initiatives for the proposed
hydro-pneumatic booster station in accordance with the U.S. Green
Building Council's Leadership in Energy and Environmental Design (LEED)
program. The LEED evaluation shall include site development, storm water
system, site lighting, landscaping, energy usage, material supply, building
materials, building ventilation, and building lighting. Implementation of
LEED initiatives shall be at the discretion of the District.

The equipment building design shall, at a minimum, incorporate a roof-
mounted tubular daylighting system and/or integrated translucent wall
paneling system in order to transmit sufficient natural light to the building
interior so as to not require use of building lighting during daytime hours.
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CHAPTER IV
CIVIL DESIGN

The following design criteria shall be utilized in preparing construction drawings for the
proposed booster station site.

A.

Site Layout

The site shall be designed to accommodate the proposed booster station, as well
as other facilities as directed by the District. The site shall be designed to
accommodate maintenance, service, and safety vehicles, such as truck cranes,
chemical delivery trucks, and fire trucks. Adequate space shall be provided around
the booster station facilities for vehicle ingress/egress and access to related
facilities. A vehicle turn movement analysis is required. As a minimum, space and
turning radius requirements for truck cranes shall be according to the State of
California Department of Transportation, Highway Design Manual for California
Legal Design Vehicle with 50' radius per Figure 404.5D. Space and turning radius
requirements for fire trucks shall be according to the local agency having
jurisdiction over the proposed site. Site layouts requiring vehicles to exit the site by
backing out into street right-of-way will not be acceptable.

The site shall be designed to accommodate all booster station ancillary facilities,
including vehicle access to said facilities. The height of the hydro-pneumatic tank
shall be minimized. Masonry block walls and landscaping may be required to
conceal the tank from view. A minimum 100' setback from booster station
equipment to residential dwelling units is preferred in order to minimize noise,
visual, and lighting impacts. The site setback from public road right-of-way shall be
sufficient to provide a minimum of 30' between the roadway sidewalk and the front
of the site.

Site Plans

The booster station site plans (e.g., general site plan, site plan, site grading plan,
site piping plan, and site electrical plan) shall be drawn at a scale of not greater
than 1" = 10' and shall show all proposed above and below grade facilities. Existing
improvements/features shall be shown up to 30' (minimum) beyond the booster
station site. The site plan shall clearly show the location of all proposed facilities
with sufficient information to perform construction staking for same.

As a minimum, the following components shall be located on the Site Plan(s):

Hydro-pneumatic tank

Site piping and appurtenances

Equipment building

Electrical Utility Provider electrical service transformer
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e Fencing and/or masonry block walls
e Access road/driveway
e Site drainage improvements

The Electrical Utility Provider service transformer and panel (meter and main circuit
breaker) shall be located in a separate fenced enclosure at the front of the site and
adjacent to the street right-of-way. The Electrical Utility Provider area shall be
provided with a separate driveway, completely independent of the
hydro-pneumatic booster station driveway(s). Development of the Electrical Utility
Provider Service Plan shall be coordinated with the hydro-pneumatic booster
station site plan.

Horizontal and vertical survey control information shall be provided on the title
sheet, including "Basis of Bearings" and "Benchmark". The "Benchmark" shall be
based on the North American Datum of 1983 (NAD 83).
C. Access Road/Driveway
Each site shall be provided with a paved access road and/or driveway from a public
road to the booster station site. A minimum of one (1) driveway, of at least 30'
length, shall be provided between the public road sidewalk (existing or future) and
the front of the site for vehicle staging prior to site entry.

1. The access road between public road right-of-way and booster station
driveway(s) shall adhere to the following design criteria:

a. Minimum Width: 20' (curb face to curb face)

b. Maximum Slope: 15%

C. Minimum Cross Slope: 2%

d. Maximum Cross Slope: 5%

e. Minimum Radius: 100' (to centerline of road)

f. The access road shall be paved with a minimum of 4" of asphalt
concrete (A.C.) pavement over 6" of Class Il base, or as

recommended in the geotechnical report (if greater).

g. A 6" high concrete curb with an 18" wide gutter shall be constructed
along both edges of the booster station access road.

h. At approximately 200" intervals, openings shall be provided in the

concrete curb to convey storm flows off of the access road. Concrete
swales shall be constructed down the fill slopes to protect the slopes
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from erosion damage. Concrete swales shall terminate into flow
energy dissipaters.

I. At natural drainage course crossings, culverts with headwalls shall
be constructed to convey storm flows under the access road.

j- If required by the District, an access road barrier shall be provided
approximately 30' from the beginning of the access road to keep
unauthorized vehicles from using the road.

2. Booster station driveway(s) shall adhere to the following design criteria:

a. A minimum of one (1) driveway, of at least 30' length, shall be
provided between the public road sidewalk (existing or future) and
the front of the site for vehicle staging prior to site entry.

b. Minimum Width: 20'

C. Maximum Slope: 8%
d. Maximum Cross Slope: 2%
e. The driveway(s) shall be paved with minimum of 6" of reinforced

concrete over 6" of Class Il base, or as recommended in the
geotechnical report (if greater).

D. Site Grading

The booster station site grading plan shall be drawn at a scale of not greater than
1" = 10" and shall show all proposed above grade facilities. Existing contours and
improvements/features shall be shown up to 30' (minimum) beyond the booster
station site. The site grading plan shall show existing and proposed ground surface
contours at 1' contour intervals.

Grades for paved areas within the booster station site shall be designed to prevent
local ponding, and to provide positive drainage away from structures and facilities.
Pavement slope within the booster station site shall be 1.5% minimum and 5%
maximum. The maximum step height from asphalt paving to concrete slabs shall
be 8".

Grading of land outside the booster station fence shall have a maximum slope of
3:1. Retaining walls adjacent to the booster station shall be avoided. Drainage
facilities (above or below grade) shall be provided to convey surface runoff from
the booster station site to offsite drainage courses and improvements. Drainage
facilities shall be adequately sized to convey runoff from a 100-year storm event
and shall be designed to require minimal maintenance.

V-3



October 27, 2023

E. Site Paving

The entire booster station site shall be paved with a minimum of 4" of A.C.
pavement over 6" of Class Il base, or as recommended in the geotechnical report
(if greater). The Class Il base and 12" of subgrade beneath the base shall be
compacted to 95% relative compaction, minimum. A.C. pavement shall be
furnished and installed in two lifts in accordance with District Standards and
Detailed Provisions.

F. Site Fencing

As a minimum, the entire booster station site shall be secured by a commercial
grade 8' high chainlink fence with 3-strand barbed wire or a 8' high masonry block
wall. Access gates shall include a minimum 20' wide double gate for District
vehicles and a 4’ wide single gate for District personnel. The Electrical Utility
Provider service transformer and electrical service panel shall be located in a
separate fenced enclosure at the front of the site and adjacent to the street
right-of-way. A minimum 16' wide double gate shall be provided for Electrical Utility
Provider vehicles and a 4' wide single gate shall be provided for District personnel
at the rear of the Electrical Utility Provider fenced enclosure. Chainlink fencing and
gates shall be provided in accordance with District Detailed Provisions and District
Standard Drawing D-672.

Where masonry block walls are selected for site security, construction plans shall
show the top of wall elevation and top of concrete footing elevation for each wall
segment. Walls shall be constructed level. Walls shall step as required to provide
a minimum of 8'-0" height from outside finished grade. Drawings shall include
masonry block wall and concrete footing construction details showing all
dimensions, reinforcing steel, block type, and grouting requirements.

If site fence or masonry block wall is not located along the property line, 2' high
permanent markers shall be placed at property corners and along property lines at
maximum 200' intervals. Marker type shall be approved by District prior to
installation.

Conduit shall be installed between each access gate and the RTU for future
installation of gate switches by District staff. Conduit shall be stubbed up adjacent
to each gate post. Conduit shall be provided with end caps and pull ropes.

G. Site Lighting
Booster station site shall be provided with a lighting system designed to minimize
offsite impacts while maintaining functionality for maintenance personnel working

on outdoor booster station components. As a minimum, each site shall be provided
with a pole mounted exterior work light and area light. The work light shall be one
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LED outdoor fixture mounted on top of a 4" square aluminum pole. The area light
shall be one LED outdoor fixture with built-in photocell mounted 5' below the work
light and 180° apart. Unless directed otherwise by District, work light shall be 20'+
above finished grade. Concrete support foundation for light pole shall extend 3'
above grade to protect pole from vehicles. A 120V duplex receptacle with ground
fault interrupter and weatherproof gasketed cover shall be provided at the bottom
of the light pole. The receptacle opening shall be integrated in the pole
construction, external boxes are not allowed. The work light shall be activated by
a standard light switch located inside the equipment building.

H. Landscaping

In general, site fencing shall be constructed along the property lines for the booster
station site. Landscaping beyond the booster station site fencing, including design,
construction, and maintenance of same, shall be the responsibility of the
Developer, Homeowner's Association, or a public entity other than the District (e.g.,
City or County Special District). Prior to District acceptance of booster station
facilities and placement of same into operation, the Responsible Party shall
provide District with a copy of the executed agreement with the entity responsible
for maintenance of landscaping adjacent to the booster station site.

In specific cases where the District requests landscaping within the limits of the
booster station property, the following requirements shall apply:

1. All areas to receive landscaping shall be located outside the booster station
site fencing or block wall. Landscaping areas shall be a minimum of 5' wide
and shall be bordered by continuous 2" x 6" (all heart) redwood headers per
District Standard Drawing.

2. Landscaping shall consist of shrubs and/or trees. The use of vines or vine-
like plants is prohibited. Plants shall not be supported by or climb booster
station fencing.

3. Landscaping plants shall be California-friendly plant only. Plants shall be
aesthetically pleasing and require minimal maintenance (fertilizing,
trimming, etc.)

4. Plants shall be selected and located to provide a year-round screen around
the booster station site.

5. Plants shall require minimal watering. Plants and irrigation system shall
comply with the District's Water Conservation Ordinances.

6. Recycled water shall be utilized for landscape irrigation where available.

Recycled water irrigation system design shall comply with the District's
"Procedural Guide and General Design Requirements for Construction of
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Recycled Water Facilities". Where recycled water is not available, potable
water shall be utilized for landscape irrigation. The connection for irrigation
supply shall be from the discharge side of the booster station. A reduced
pressure backflow assembly per District Standards shall be provided prior
to any irrigation facilities.

7. Landscape planting plans shall be prepared showing the planting
arrangement of the shrubs and trees, identifying each type of plant by both
genetic and common names, specifying plant size, and providing
installation details.

8. Landscape irrigation plans shall be prepared showing type, size, and
location of all irrigation piping, valves, heads, controllers, and
appurtenances. Plans shall show water flow rates and pressures for each
irrigation zone. Drip or other water conserving heads are recommended
wherever appropriate. Irrigation system shall be automatic and shall be
furnished with a programmable controller.
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CHAPTER V
MECHANICAL DESIGN

The following design criteria shall be utilized in preparing construction drawings and
specifications for booster station equipment, piping, valves, and appurtenances.

A. General

Booster station facilities shall be designed with the following capabilities and

features:

1. Deliver potable water to the distribution system at the required flow rates
and pressures.

2. Provided with the necessary redundant equipment to maintain reliable
station operation.

3. Equipment and materials selected to provide long-term trouble-free
operation.

4. Equipment selected to provide required performance and minimize energy
consumption.

5. All equipment and systems shall be capable of continuous operation.

6. All equipment and systems shall be capable of manual and automatic
operation.

7. Provided with control and monitoring safeguards to protect equipment and
facilities from damage.

8. Provided with adequate access and space for maintenance.

9. Provided with unobstructed access to all equipment.

10.  Provided with protective features to maintain personnel safety.

11.  Provided with equipment and materials to minimize noise impacts to
operations personnel and adjacent property.

12.  Secure from trespass and vandalism.

Packaged or pre-manufactured hydro-pneumatic systems or booster stations are
not acceptable. The Engineer shall be responsible for the design of the
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hydro-pneumatic system and pumping units, including all appurtenances, controls,
and instrumentation.

All equipment, piping, materials, and appurtenances that can come into contact
with water intended for use in the District's domestic water supply shall meet the
applicable NSF International/American National Standards Institute (ANSI)
standards for drinking water additives and shall be compatible with chlorine
concentrations up to 5 mg/l. District's primary method of maintaining chlorine
residual throughout the distribution system is via chloramination.

B. Mechanical Layout

All mechanical and electrical equipment shall be located within a masonry block
building (as described hereinafter), except for the hydro-pneumatic tank and
Electrical Utility Provider meter panel. The layout of hydro-pneumatic booster
station mechanical facilities shall take into account: access space for maintenance,
ease of removal/replacement, personnel safety, and noise control. Confined
spaces shall be avoided. Facilities requiring access shall be located above grade.
For reference, drawings showing a mechanical plan and mechanical sections for
a typical booster station are provided in Appendix B, herein.

1. Equipment

Equipment arrangements and layouts shall satisfy the requirements of
applicable local, state, and national codes, including state and federal
OSHA requirements. Equipment layouts shall comply with the following
requirements:

a. Equipment shall be located to provide easy access for service,
repair, removal, and replacement.

b. Crane truck access shall be provided opposite of the above grade
discharge piping and valves.

C. Electrical panels (including main control panel) shall face the
pumping units unless electrical panels are located in a separate
Electrical Room.

d. Equipment components requiring routine maintenance shall be
located at a convenient height above the floor slab or be provided
with a permanent platform for access. Maintenance access
requirements will be assessed by the District on a case-by-case
basis.

e. Equipment shall be located so that access for repair does not require
removal or disassembly of adjacent equipment.
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f. A minimum of 36" of clearance shall be provided between pump
foundations, and 60" minimum distance between pump centerlines,
whichever is greater.

g. A minimum of 36" of clearance shall be provided adjacent to
mechanical and electrical components that need periodic adjustment
or service (e.g., pump seals, valves, instrumentation, grease fittings,
and oil reservoirs).

h. Walking areas shall be free of tripping hazards and overhead
obstructions to a minimum height of 7.

i. For future pumping units, the following facilities shall be installed
during initial construction:

1) Pump suction cans

2) Suction piping and isolation valve between the suction header
and suction can

3) Discharge piping from the discharge header to above grade
and terminated with a blind flange.

J- A minimum of 48" clearance shall be provided in front of all electrical
equipment.

2. Piping and Valves

Piping and valves shall be located to provide easy access for service, repair,
removal, and replacement. Piping and valve layouts shall comply with the
following requirements:

a.

Piping shall be provided with strategically placed break-out joints,
such as flexible couplings or grooved couplings (e.g., Victualic), to
permit the easy removal of pumps, valves, meters, etc.

Below grade suction and discharge piping shall be designed to
minimize high points where air may accumulate. Air release valves
shall be provided at high points.

All suction piping shall be below grade.

Suction header shall be located outside the equipment building.
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Branch connection from header to pump suction piping shall be a
horizontal tee or wye fitting. Each branch connection to the header
shall be equipped with a below grade isolation valve (see Chapter V,
Section E.3.a for valve requirements).

Minimum cover over below grade piping shall be 36".

A minimum of 24" clearance shall be provided between the bottom
of the building footing and top of suction piping to pump cans.

Discharge piping from each pumping unit shall be a minimum of 30"
and a maximum of 36" above the equipment building floor slab
(distance from top of slab to centerline of piping).

Centerline of pumping unit discharge head shall match centerline of
discharge piping.

Discharge header shall be below grade and shall be located outside
the equipment building.

Discharge and suction headers shall be provided with bypass
connections that allow the entire booster station to be bypassed with
portable pumping unit(s). Bypass connections shall be extended
above grade and shall be equipped with isolations valves and blind
flanges. Bypass connections shall be placed in a convenient location
for staging portable pump(s) and shall not interfere with vehicle
access to station facilities.

Discharge piping from each pumping unit shall be equipped with a
flow meter, combination air valve, pressure gauge, check valve, and
isolation valve (see Chapter V, Sections E.3 and E.4 for valve and
appurtenance requirements).

Each flow meter shall be provided with the appropriate length of
straight piping on the upstream and downstream sides of the meter.
As a minimum, provide 5 pipe diameters of straight piping upstream
and 2 pipe diameters downstream of each flow meter.

Provide one spare pipe spool with the same end connections,
diameter, and length as the flow meter for use as a replacement
when the meter is removed for repair.

Provide two (2) 1" corp stops in the pipe spool upstream of the flow
meter tube, approximately 6" from the tube. One corp stop shall be
located at the top of the piping with the other corp stop located 45°
above the pipe springline.
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p.

Provide one (1) 1" corp stop at the top of the pump discharge piping
just prior to the downturn to the discharge header.

An above grade hydraulic operated pressure relief valve (PRV) shall
be provided between the booster station discharge header and
suction header. Isolation valves and short pipe spools equipped with
combination air valves shall be provided on each side of the PRV.
One pipe spool shall be provided with a grooved coupling (e.g.,
Victaulic) located to facilitate PRV removal/replacement.

A combination air release and vacuum valve, along with a pressure
transmitter, shall be provided on each pump suction can.

Pressure transmitters shall be provided on both suction and
discharge header piping. Minimum 3/4" pressure sensing lines shall
be provided from the suction and discharge pipe headers to adjacent
to inside the equipment building for connection to suction and
discharge pressure transmitters. Pressure sensing line shall be
constructed of Schedule 40 red brass or Type K copper.

Each pressure transmitter shall be equipped with an isolation ball
valve, pressure gauge, and manual bleed valve.

Provide a minimum 1 1/2" connection to the discharge header for
supplying water to booster station hose bibs and restroom facilities
(if required). Provide a 1 1/2" reduced pressure backflow assembly
per District Standards prior to any water using fixtures.

Provide conveniently located hose bibs adjacent to areas or
equipment requiring wash down, such as the pump room, air cooling
units, and hydro-pneumatic tank.

Pipe supports shall be located to eliminate transfer of pipe loads to
equipment, to minimize piping removal when removing connected
valves and appurtenances, and to minimize pipe stresses.

Each pumping unit shall be provided with a 2" drainpipe directly
adjacent to the pump foundation. A seal water drain line shall be
provided between the pump discharge head drain connection and
the 2" drainpipe.

A minimum 3/4" water quality sample line shall be provided on the

suction piping. In addition, a minimum 3/4" water quality sample line
shall be provided from the discharge header.
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Sample lines shall be connected to smooth-nosed, chrome plated
water sampling taps located above grade adjacent to the pressure
transmitters. Each sample tap shall be provided with a nameplate
designating the location of the sample point.

3. Building

An equipment building designed to house booster station equipment,
systems, and components shall be provided, unless the Engineer
demonstrates, to the satisfaction of the District, that certain equipment items
may be located outdoors.

As a minimum, an equipment building shall be provided to house the
pumping units, electrical panels, emergency standby generator, and
hydro-pneumatic tank air compressor/receiver.

The following layout requirements pertain to an equipment building housing
all potential equipment systems, including pumping units, electrical panels,
standby generator, and hydro-pneumatic tank air system. Therefore, certain
requirements will not apply to booster stations containing only some of
these equipment systems.

a. A separate room shall be provided to house the pumping units (initial
and ultimate), pumping unit flow meters, pressure relief valve, and
electrical panels (except Electrical Utility Provider service panel).

A roof hatch shall be provided over each pumping unit for pump
removal/replacement by a crane truck parked outside the building.
Roof hatches shall be sized for the ultimate pumping units with a
minimum of 12" of clearance on all sides.

The pump/electrical room shall be provided with a double door or roll-
up door, 6' wide by 8' high, minimum.

The pump/electrical room shall be provided with evaporative cooling.
Wall mounted louvers shall exhaust air from the room. Air supply
diffusers and exhaust louvers shall be located to maximize air flow
across the pumping units and electrical panels.

b. A separate room shall be provided to house the electrical panels if
variable frequency drives are required. The electrical room shall be
located next to the pump room.

The electrical room shall be air conditioned if it will contain variable

frequency drives (VFDs). The air conditioner shall be located on the
roof with bottom entry supply and return ductwork into the electrical
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room. If the electrical room will not contain VFDs, it shall be forced
air ventilated. Outside air to the room shall be through wall mounted
louvers. Roof mounted fans shall exhaust air from the room. Air
supply louvers and exhaust fans shall be located to maximize air flow
across the electrical panels.

The electrical room shall be provided with a double door, 6' wide by
8' high minimum. A single door, 3' wide by 7' high (minimum) shall
be provided between the electrical room and the pump room.

A separate room shall be provided to house the emergency standby
generator and hydro-pneumatic tank air compressor/receiver.

The generator room shall be provided with a sound attenuated
double door, roll-up door, or easily removable wall panel(s), sized to
allow removal/replacement of the generator unit. The door/opening
shall be sized for the ultimate generator unit with a minimum of 12"
of clearance on all sides. Allow a minimum of 6" for placement of
rollers beneath the generator unit skid.

The generator room shall be provided with forced air ventilation.
Outside air supply to the room shall be through wall mounted louvers.
Roof mounted fan(s) shall exhaust air from the room. The air supply
louvers shall be sized for the roof exhaust fans and the generator
unit radiator fan. The radiator fan shall exhaust through a wall
mounted louver. A sheet metal shroud and flex connector shall be
provided between the radiator housing and the wall exhaust louver.
For noise control, the exhaust louver shall face away from adjacent
property with existing or potential future residential or commercial
buildings.

In addition to the forced air ventilation system described above, the
generator room shall be provided with a dedicated evaporative
cooling unit, including any necessary ducting, controlled by a spring-
loaded type timer switch. The generator room evaporative cooling
unit shall be sized to provide cooling for staff (not sized based on
equipment heat loads), but not less than 3,000 CFM.

Floor drains shall be provided for wash down within the equipment
building where appropriate. Additional drains are required adjacent
to the following: each pumping unit to convey seal water drainage,
the hydro-pneumatic tank compressed air receiver to convey
receiver tank condensate, air release and vacuum valves to convey
nuisance water, water sampling station to convey sample waste,
chemical analyzers to convey analyzer drainage, and generator
room to convey washdown waste. Each drain shall be

V-7



October 27, 2023

routed/contained and equipped with oil/water separator(s) as
necessary to handle anticipated drain wastes. Each drain shall be
provided with an appropriate weight-rated cover.

C. Pumping Units and Pump Suction Cans

1. Pumping Unit Construction

Pumping units shall be provided in accordance with the District's Detailed
Provisions Section 11936, Vertical Turbine Pumps. Pumping units shall be
vertical turbine, close coupled open line shaft type with above ground
flanged discharge.

Pumping units shall comply with the following requirements.
a. Pump Speed - Speed shall not exceed 1,800 RPM.

b. Pump Bowls - Bowls shall be lined with vitreous porcelain enamel or
fusion bonded epoxy.

C. Pump Impellers - Impellers shall be enclosed type. Impellers in multi-
stage pumps shall all have the same diameter and trim.

d. Suction Bell Assembly - A suction bell of the same material and
diameter as the bowl assembly shall be provided at the pump inlet.
The suction bell shall be equipped with a stainless steel strainer with
cross vanes designed for vortex suppression. The strainer shall have
a net inlet area of at least four times the column pipe area.

e. Flow Vanes - Pumping units with capacities greater than 3,000 gpm
shall be equipped with two vertical flow vanes attached to the pump
bowls and column. Since larger pumps may be installed in the future,
vertical vanes attached to the inside of the suction can are not
acceptable.

f. Discharge Head - Pump discharge head shall be constructed of
fabricated steel with AWWA Class E base and discharge flanges.
Discharge flange size shall match discharge piping. Base flange
shall be provided with at least one 1" diameter threaded tap for
suction can air release. Discharge head shall be provided with a
mechanical seal assembly. Discharge head shall accommodate a
two (2) piece top shaft with coupling. The discharge head assembly
shall be capable of withstanding 1-1/2 times the pump shut-off head
pressure (zero discharge) or the discharge piping hydrostatic test
pressure, whichever is greater.
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Line Shaft - Pump line shaft shall be open type (water lubricated).
Pump line shaft sections shall not exceed 10" in length. Top shaft
shall be two (2) piece with coupling within discharge head.

Motor - Motor horsepower shall be selected such that no point on the
pump performance curve exceeds the motor nameplate horsepower.

Safety Guards - Pump discharge head shall be provided with
removable safety guards around the pump shaft.

2. Pump Suction Cans

Pump suction cans shall be designed and constructed for the ultimate
pumping units. Pump suction cans shall comply with the following:

a.

Designed to withstand 1-1/2 times the maximum suction side
operating pressure or the suction piping hydrostatic test pressure,
whichever is greater.

Constructed of minimum 1/4" thick steel.

Provided with 10 mil thick (minimum) holiday free epoxy lining. Steel
shall receive a near-white sandblast prior to application of the epoxy
coating.

Provided with AWWA Class E top flange drilled and tapped to mate
with pump discharge head.

Encased in reinforced concrete, minimum 6" thick. Encasement shall
extend up to the bottom of the pump can top flange. Set elevation of
pump can top flange such that pump discharge head outlet flange
shall be 30" to 36" above the floor slab (distance from center of flange
to floor).

Can shall be of sufficient length to provide column piping of 4'
minimum length, and a minimum clearance of 12" or the suction bell
diameter (whichever is greater) between the bottom of the pump
suction bell/strainer assembly and bottom of can.

Minimum distance between the bottom of pump suction bell and the
centerline of the suction piping inlet shall be 200% of the pump can
diameter. Suction piping inlet shall be located to provide 36"
minimum cover over piping. Provide a minimum of 24" clearance
between bottom of pump slab and top of pump can suction piping.
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h. The net inside diameter (including lining thickness) shall be sized so
that the velocity of water passing between the can and the largest
cross-sectional area of the pump/column assembly, including suction
bell, is no greater than 2 fps at the maximum flow rate for the ultimate
pumping unit. The maximum flow rate shall be determined from the
low head condition system curve with C=150 and one pump
operating.

D. Hydro-Pneumatic Tank and Compressed Air System

1.

Hydro-Pneumatic Tank

Hydro-pneumatic tank shall be constructed of steel. Tank shall be designed
and constructed in accordance with the ASME Boiler and Pressure Vessel
Code, Section VIII, Division 1, be ASME and National Board stamped and
approved, and be OSHA certified. The tank design working pressure shall
be the maximum expected distribution system working pressure plus 30%.
The minimum tank design working pressure shall be 150 psi. Metal
thickness shall include at least 1/8-inch corrosion allowance.

Hydro-pneumatic tank shall not contain a rubber bladder. Tanks with
volumes of 500 gallons or less may be horizontal or vertical vessels. Tanks
with volumes greater than 500 gallons shall be horizontal vessels. Tanks
shall be located above the site ground surface. All tank connections 3"
diameter and larger shall be flanged. All tank connections smaller than 3"
diameter shall be threaded 3,000 Ib. full or half couplings.

Tanks shall be provided with the following minimum appurtenances:

a. One (1) inlet/outlet nozzle, 150 Ib. flanged, at bottom of tank.

b. One (1) air inlet connection, threaded, top mounted.

C. One (1) pressure relief valve connection, threaded, top mounted.

d. Two (2) manways (one elliptical 14" x 18" minimum, side mounted,

and one round 24" diameter minimum, hinged, end mounted)
e. One (1) 4" diameter drain outlet, 150 Ib. flanged, at bottom of tank.

f. One (1) air release valve and silencer connection, 150 Ib. flanged,
top mounted.

g. Two (1) stilling well connections, threaded, end mounted.
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h. One (1) 8" diameter (minimum) external stilling well for mounting
level monitoring probes and a sight glass.

i. One (1) sight glass with stainless steel upper and lower isolation
valves and four guard rods.

J- One (1) pressure gauge connection, threaded, end mounted near
stilling well.

K. Two (2) lifting lugs on top.

The tank air release valve and silencer connection shall consist of a blind
flanged nozzle with a 2" (minimum) threaded coupling welded through the
center of the blind flange. The threaded coupling shall be equipped with a
2" (minimum) air release valve and silencer on top and a 2" (minimum)
threaded pipe on bottom that extends to the LWL inside the tank. If the water
level in the tank falls to the LWL, the air release valve shall open to release
excess air and prevent the water level from falling below the LWL.

A tank mounted pressure relief valve shall be provided in accordance with
ASME and OSHA requirements. Isolation valves shall be provided for the
following appurtenances: air inlet connection, drain outlet, pressure gauge
connection, and stilling well connections. The stilling well and sight glass
shall be provided with valves to allow independent drainage of each. In
addition, tank inlet/outlet connection shall be provided with an isolation
valve to allow operation of the pumping units without the tank. Level
monitoring probes shall be conductance type or capacitance type.
Adequate clearance shall be provided around the stilling well for access to
the level monitoring probes for removal and installation, including space for
ladders and portable platform lifts.

2. Compressed Air System

The compressed air system shall be designed to maintain the
hydro-pneumatic tank air volume. The compressed air system shall be
provided with all necessary appurtenances to provide clean, oil free air to
the hydro-pneumatic tank. Compressed air system shall consist of one air
compressor, an air receiver, control panel, and appurtenances.

The air compressor shall be air cooled, two stage, reciprocating type. Oil
shall be suitable for use in a drinking water system. The compressor shall
be equipped with an air filter suitable for removing 99.9% of 5-micron
particles and oil aerosols and shall be sized for the compressor rate with a
maximum pressure drop of 4 psig over the element life. The filter shall be
piped into the system with bypass piping for changing the filter element
without shutting the air system down. As a minimum, the compressor shall
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be capable of delivering 1.0 cfm per 1,000 gallons of hydropneumatic tank
capacity at the design pressure of the tank.

The air receiver shall be a minimum of 60 gallons. The air receiver shall be
ASME and National Board stamped and approved and shall be OSHA
certified. The receiver shall be equipped with a pressure gauge, pressure
relief safety valve before the first isolation valve, and a solenoid type
automatic drain trap. The air compressor shall be mounted on the receiver
tank. The receiver tank shall be provided with vibration isolators.

All controls necessary to start and stop the compressor at the appropriate
air pressures shall be provided in a unit mounted control panel. The unit
mounted control panel shall consist of a combination starter for the
compressor motor, HOA switch, elapsed time meter, low air pressure
switch, control voltage transformer, and a NEMA 12 enclosure with hinged
door and padlocking hasp.

E. Piping, Valves, and Appurtenances

Piping, valves, and appurtenances shall be provided in accordance with the
District's Detailed Provisions, and shall comply with the following requirements:

1. Design Criteria

a. Flow Rate - Below grade suction and discharge piping shall be sized
for ultimate design flow rates. Above grade discharge piping shall be
sized for the initial flow rates, unless requested otherwise by the
District.

b. Velocity - Maximum velocity in suction piping shall be 3 ft/sec.
Maximum velocity in discharge piping shall be 6 ft/sec.

C. Pressure - Suction piping and valves shall be capable of withstanding
1 1/2 times the maximum suction operating pressure or the suction
piping hydrostatic test pressure, whichever is greater. Discharge
piping and valves shall be capable of withstanding 1 1/2 times the
pump shut-off head pressure (zero discharge) or the discharge
piping hydrostatic test pressure, whichever is greater. In no case
shall the station piping or valves be rated for less than 150 psi
working pressure.

2. Piping Materials

All piping materials shall be provided in accordance with the District's
Detailed Provisions and shall comply with the following requirements. Pipe
and fitting pressure class and thickness specified herein are minimum
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requirements. These requirements shall be increased as necessary for
working pressures and test pressures that exceed these minimum ratings.

a. Suction Piping

All suction piping shall be buried. Suction piping shall be constructed
of schedule steel pipe, or fabricated steel pipe. Suction piping
beneath the equipment building shall be schedule steel pipe with
minimum thickness of 3/8” and shall be concrete encased (6" min.
thickness). All suction piping shall be constructed with restrained
joints. Acceptable restrained joints consist of welded joints, flanged
joints, mechanical joints with restraining glands, and flexible
couplings with restraining harnesses. Grooved couplings (e.g.,
Victaulic) are not acceptable since they are not desired in below
grade applications.

b. Discharge Piping

Above grade discharge piping shall be constructed of schedule steel
pipe with smooth bend fittings. Mitered fabricated steel fittings are
not acceptable above grade. Above grade piping shall be
constructed with restrained joints. Acceptable above grade
restrained joints consist of welded joints, flanged joints, grooved
couplings (e.g., Victaulic), and flexible coupling with restraining
harnesses.

If above grade discharge piping is 12" diameter or greater, check
valves shall be located outside the building, as illustrated in Appendix
B. If above grade discharge piping is less than 12" diameter, all
above grade piping may be enclosed within the building, subject to
additional accessibility analysis and District approval.

Below grade discharge piping shall be constructed of schedule steel
pipe, or fabricated steel pipe. Below grade discharge piping shall be
constructed with restrained joints. Acceptable below grade
restrained joints consist of welded joints, flanged joints, mechanical
joints with restraining glands, and flexible coupling with restraining
harnesses. Grooved couplings (e.g., Victaulic) are not acceptable
since they are not desired in below grade applications.

C. Schedule Steel Pipe
Schedule steel pipe shall be ASTM A53 or A105, electric — resistance
welded or seamless, and Grade B (35,000 psi minimum yield

strength). Pipe dimensions and wall thickness shall be standard
weight (minimum) per ASME B36.10. Pipe fittings shall be ASTM

V-13



October 27, 2023

A234, Grade B with dimensions conforming to ASME B16.9 and shall
be standard weight (minimum).

Pipe joints for piping 4" and larger shall be welded, flanged, grooved
(e.g., Victaulic) (above grade only), or flexible couplings with
restraining harnesses. Pipe joints for piping smaller than 4" shall be
welded or coupled.

Flanged pipe and fittings shall be provided with fully welded slip-on
or weld-neck flanges conforming to ASTM A105 and ANSI B16.5.
Plain end pipe with flanged adaptors is not acceptable.

All schedule steel pipe and fittings shall be cement mortar lined per
Detailed Provision Section 15061. Below grade pipe and fittings shall
be cement mortar coated per Detailed Provision Section 15061.

Fabricated Steel Pipe (Below grade Only)

Fabricated steel pipe and fittings shall be Class 150 (minimum) and
shall be provided in accordance with District Detailed Provision
Section 15061, Steel Cylinder Water Pipe. The inside diameter of
fabricated steel pipe shall match the inside diameter of associated
fittings.

Pipe joints shall be welded, flanged, or flexible couplings with
restraining harnesses.

All fabricated steel piping and fittings shall be cement mortar lined
and coated per Detailed Provision Section 15061.

3. Valves

Valves shall be provided in accordance with the District's Detailed
Provisions and Approved Materials List and shall comply with the following
requirements. Engineer shall obtain current copies of the District's Detailed
Provisions and Approved Materials List from the District's website
(http://www.emwd.org/). Engineer shall consult with District staff for

confirmation of the applicable Detailed Provision sections. All valves shall
be rated for a working pressure of not less than 150 psi. Valves rated for
higher working pressures shall be provided where system working
pressures may exceed 150 psi. In addition, the pressure rating of valves
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connected to station discharge piping shall exceed the maximum pump
shut-off head pressure (zero discharge).

a. Isolation Valves

Below grade isolation valves shall be flanged resilient seated gate
valves per AWWA C509 with non-rising stems, and 2" square nut.

Above grade isolation valves 12" and smaller shall be flanged
resilie