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CHAPTER 7
WATER BOOSTER STATION DESIGN
General
A. Responsibility of the Engineer

This Chapter addresses the selection and use of design criteria and practices
applicable to the design of water booster station projects in Harford County.
Furthermore, this Chapter only addresses water booster stations for developer
projects in which the water is being pumped into a closed system (ie. there are
no receiving elevated water storage tanks). The design of system-wide water
booster stations, which pump water from one water zone to another is beyond
the scope of these design guidelines. The subject matter includes the
circumstances in which the Division of Water and Sewer will consider water
booster stations, the layout of booster station sites, the selection and
employment of pipeline materials, mechanical pumping equipment, ventilation
systems, control building, electrical supply and systems, controls and
instrumentation and telemetry and associated ancillary work for a complete
system. 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 Engineer the responsibility to recognize when conditions are not
favorable for the application of standards.

Harford County approval of the plans and specifications does not relieve the
Engineer of the responsibility for errors or omissions in preparing the design. In
particular, such issues may include but not be limited to pump capacity, fire
fighting capability, water hammer, cavitation and electrical conditions.

Policy

Water booster stations shall be considered when the final grade at the curb stops
within the proposed subdivision will have an elevation above the maximum
service elevation as presented in Section 3.3A. The Division of Water and Sewer
will determine on a case by case basis the need for a water booster station
based upon the number of lots above the maximum service elevation. If a water
booster station is not required by the Division of Water and Sewer, all homes
built within the lots above the maximum service elevation shall have individual
booster pumps and hydropneumatic tanks installed as presented in Section 3.5C.

Harford County Project Facilitator

The Division of Water and Sewer has assigned an engineer to be the Project
Facilitator for developer-built pumping stations. The role of this staff member is
to facilitate and expedite Harford County’s technical review and approval of the
design and to coordinate the County construction approval process. The
assignment of the project facilitator in no way relieves the Developer or
Developer's Engineer from properly managing and coordinating the construction
of the booster station and associated schedule so that the booster station will be
fully tested and operational prior to any plumbing connections required. All

25-169
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technical matters related to the design and construction shall be first directed to
the developer’s engineer and the developer's engineer shall immediately inform
the project facilitator. Standard operating procedures have been developed for
the construction approval process. The most current version of this document
shall be included within the specifications.

D. Construction Drawings

The water booster station shall be on a separate set of construction drawings,
separate from all other water and sewer drawings.

E. Contractor Pre-Qualifications

The selected bidder shall be pre-qualified with the Harford County Department of
Procurement, under Section M, Pumping Stations. The selected bidder shall not
assign the Contract. All major subcontractors involved with the major
mechanical, electrical and structural components of the station must also be pre-
gualified with Harford County for their respective responsibilities.

Abbreviations

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

Definitions
Average Day Demand: The water used during the Average Day 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).

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: 40-60 psi at curb at the highest elevation within the
proposed service area.

Peak Hour Demand: 40-60 psi at curb at the highest elevation within the
proposed service area.

Maximum Day Rate + 20 psi minimum at curb

Fire Flow Rate:

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 these Design Guidelines.

Maximum Day Demand: The volume of water used during the Maximum day 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 Average Day Demand multiplied by the peaking factor during
the hour of the day with the highest demand based on the diurnal pattern for the
respective water zone.
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Regulations

Water booster stations must satisfy the regulations of agencies having jurisdiction.
Water booster stations shall comply with all relevant guidelines issued by the Maryland
Department of Environment and Ten States Standards. Buildings shall comply with
applicable Harford County building code requirements as adopted by the Department of
Inspections, Licenses, and Permits (DILP). Other regulations governing facilities and
construction shall be adhered to, including regulations published by the Maryland
Occupational Safety and Health (MOSH), the National Fire Protection Association
(NFPA), National Electric Code (NEC), Harford County Plumbing Code and others as
applicable.

Permits and Approvals

See Section 5.15, “Permits and Approvals” in this manual for applicable permit
requirements. In addition, for any above ground structure, the Engineer shall make all
applications for and obtain the required building and grading permits prior to bidding of
the project.

Design Phases

A. Preliminary Planning

Prior to Preliminary Plan approval, the Engineer shall prepare a detailed service
area study, in accordance with the requirements in Chapter 2, Engineering
Evaluations, for review and approval by the Division of Water and Sewer. The
engineering evaluation shall include a property-specific topographic map
indicating all of the properties to be served by the proposed booster station. The
evaluation shall include computations showing the derivation of the proposed and
ultimate design flows. Upon request, Harford County will supply GIS information
to assist the Engineer. The proposed booster station shall meet all requirements
of the Adequate Public Facilities Ordinance (Harford County Code Section 267-
104).

B. Pre-Design Meeting

Prior to commencing the design for the water booster station, the engineer shall
hold a pre-design meeting with the Division of Water and Sewer to review the
following:

Proposed service area

Proposed water main layout

Booster station site layout

Fireflow requirements

Design criteria

Review submittal requirements

Controls and instrumentation

Telemetry radio path study and other requirements

ONoG~WNE
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C. 95% Design Submittal

1.

When the plans and specifications are 95% complete, the Engineer shall
submit seven (7) sets of paper prints and three (3) sets of specifications to
the Division of Water and Sewer for review and comment. The Engineer
shall also submit the following computations in the form of an Engineering
Evaluation:

a. Derivation of average day, maximum day and peak hour demands
b. Computer model with input and output results which prove the
design criteria can be met within the proposed service area
C. Hydropneumatic tank sizing

d. Electrical demands

The plans and specifications shall present complete, bid-ready plans and
specifications.

The Division of Water and Sewer engineering, maintenance and
operations will review and comment on the plans and specifications. Once
the review comments have been submitted to the Engineer, the County
Project Coordinator will schedule a meeting with the Engineer to discuss
the comments.

If in the judgment of the Division of Water and Sewer, the submittal is
lacking sufficient detail expected in a 95% submittal, the drawings will be
returned to the Engineer.

D. 100% Design Submittal

1.

Once all of the 95% County comments have been addressed, the
engineer shall submit the 100% mylars along with the original mark-ups,
with one set of 100% specifications.

The Division of Water and Sewer will coordinate and track the review and
signature of the 100% mylars and specifications.

E. Pre-Construction Meeting

Prior to the pre-construction meeting, the Engineer shall distribute 7 sets of plans
and specifications to the Division of Water and Sewer.
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Types of Water Booster Stations

All

water booster stations (including pumps, piping, hydropneumatic tank, and

equipment) shall be completely above-ground, housed within a water booster station
building.

Hydraulic Computations

A.

Design Flow Rate

Water booster stations shall be designed to satisfy the design flow rate conditions
for existing and future water demands. Flow rate computations shall follow
guidance given in Chapters 3, “Water Main Design”, and Chapter 5, “Common
Design Guidelines” of this manual.

Number of Pumps

Water booster stations shall be capable of pumping the design flow rate
(domestic and fire) with the largest single pump out of service.

Hydraulic Analysis

Water booster stations must hydraulically satisfy the design flow rate of the
proposed system. The Engineer shall perform a complete computer hydraulic
analysis of the water booster station and water distribution system by computer
modeling software such as Haested Methods, EPA Net, KYPIPE, or H,O Net.

Pump and System Curves

The Engineer shall develop a system curve for each design condition, as
determined by the Hazen-Williams formula for piping head loss. The system
curves shall be based on a C-factor of 120. The following system curves shall be
shown on the construction drawings, drawn to scale:

Maximum Day Demand for the design year with elevated tanks full.
Maximum Day Demand with elevated tanks at bottom of operating range.
Average Day Demand with elevated tanks full.

Average Daily Demand with elevated tanks at bottom of operating range.

PonE

The selected manufacturer’'s pump curve for both the domestic and high capacity
pump shall be carefully plotted and overlain on the system curves. The pump
curves shall include both the low and high end of the proposed pump speed to be
controlled by variable frequency drives. If the pump curves for the fire pump is
substantially greater than the domestic pumps, a separate curve at a larger scale
shall be drawn for the domestic pumps.
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Water Hammer

The Engineer shall evaluate if water hammer or damaging pressure surges will
result from the closing of the check valve(s) on the water main and
appurtenances. Water hammer is typically a concern under high static head
conditions. The Engineer shall incorporate special provisions in the design to
overcome the surge pressure if the combined effects of static head and water
hammer exceeds the design working pressure of the weakest component in the
piping system by a safety factor of 1.1. In such circumstances, as shown above
pertaining to damaging surges and the Engineer shall re-evaluate pipe size and
velocities, or select an appropriate device to control the water hammer. Such
devices may include hydraulically operated, time adjustable, pump check service
valves and spring-type, oil-cushioned elbow hydraulic surge relief valves.

Pump Selection

The pump selection shall not create unacceptable system conditions on the
suction side of the booster station. These conditions include pressures less than
28 psi at the curb stops and pressure surges. The Engineer shall perform a net
positive suction head available (NPSHA) analysis and include this information in
the Engineering Evaluation. The NPSHA shall be calculated for the expected
design flows and shall exceed the pump manufacturer’s requirements by an
added margin of safety of not less than five (5) feet. Pumps shall be selected to
have their maximum efficiency at the operating point. Under no circumstances
shall a pump be specified to operate at very low flows and high heads, near
shutoff heads, or “runout” conditions (maximum possible flow rate of the pump).
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.

Design Criteria to be Shown on Construction Drawings

The following design criteria shall be shown on the Contract Drawings:

A.

Projected Water Demands
1. Average Day Demand
a. Residential
i. Breakdown of number of units, by type and phase.
ii. Total projected contributing population based upon total

number of units.
iii. Average day demand based upon population projection.
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b. Commercial

i. Area of land broken down by type of zoning.

ii. Average day demand based on acreage.

C. Industrial

i. Area of land broken down by type of zoning.
il. Average day demand flow based on acreage.

2. Maximum Day Demand
Total of all average flow peaked in accordance with the peaking factors
presented in Chapter 3, “Water Main Design”.

3. Peak Hour Demand
The maximum hourly demand within the 24-hour diurnal pattern.

4. Fire Flow
a. Maximum Fire Flow and duration for the ultimate service area..

Pumping Unit

1. Number of pumping units.

2. Type and size of pumping units including proposed manufacturer(s) and
model #(s).

3. Projected flow capacity and head of each pumping unit.

4, Impeller size of pumping unit. (The recommended impeller shall not be the
maximum permissible size for the specified pumping unit unless future
growth within the drainage area, consistent with the Master Land Use
Plan does not require future booster station upgrades)

5. Horsepower, speed, and efficiency for each motor (all motors shall have a
high efficiency rating not less than 90%).

6. Display pump curves and system curves and resultant design point.
Identify Hazen-Williams C-factor used to develop system curve and type
of pipe proposed. Present pump curves and resultant operating
conditions with multiple pumps running.

7. NPSHA and NPSHR.

8. Minimum efficiency at design point.
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9. Upgrades necessary for future demand conditions (i.e. pump size,
impeller size, motor size, operating conditions). The design shall allow for
an increase in impeller size, motor size and other conditions to
accommodate future flow conditions.

C. Storage

Size and type of hydropneumatic tank.

D. Address

Provide pumping station street address.

7.10 Pumping Station Design

A. Site Design

1.

Location

Booster station locations (including emergency generator) shall conform to
the Harford County subdivision regulations and zoning code. A minimum
200 foot set-back to residential property boundaries is preferred due to
noise, generator, fan and lights.

Land Acquisition

The land required for the booster station, including the necessary
vehicular access routes to an existing or proposed public right-of-way shall
be dedicated to Harford County Government in fee simple. In determining
the space requirements for the facility, particular attention shall be given to
the width of the strip of land for the access road to ensure adequate space
for grading and drainage.

The access road may not serve as a multi-use purpose, such as being
coupled with access to the stormwater management facility or with a
private driveway. A completely separate access road shall be provided to
the pump station.

Site Plan

Two site plans shall be developed as part of the site design. One plan
shall be drawn at a scale of 1” = 50’ and shall be included with the water
main plan sheets. In reference to the booster station site, the site features
including access drive, pump and control building, telemetry antenna and
generator shall be shown.
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The other site plan of the pump station site shall be drawn at a scale of 1”
= 10’ and shall show all proposed above and below ground facilities. The
site plan shall also show the existing and proposed contours (with 1 foot
contour interval) landscaping and sediment control (for capital projects).

The location of all proposed facilities required for the pumping station site
shall be clear and concise to permit a field stakeout from the plan
information. A stake out table listing all components of the proposed
pump station site, along with their corresponding survey coordinates shall
be provided on the construction drawings. As an alternate to using
coordinates to stake out the pumping station, the location of the proposed
facilities may be projected from a baseline established from the traverse
shown on the plan. The baseline shall be located so that it will not be
disturbed from the proposed construction. At a minimum, the following
items shall be shown for stake-out:

a. manholes

b. pump and control building
C. generator

d. telemetry antenna

e. fencing

f. access road geometry

g. piping and appurtenances
Floodplain

Water booster stations shall be located outside of the 100-year floodplain
elevation.

Wetlands

The pumping station site shall be located outside of the 25-foot wetland
buffer and preferably outside of the 75-foot wetland buffer.

Site Paving
Paving shall be provided within the booster station site to provide vehicular

access for routine maintenance, and access to the hoist and rail, by-pass
pumping facilities, doorways, and telemetry antenna.
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Grading

Grades for paved areas at the booster station site shall prevent local
ponding, and provide positive drainage away from structures. The grading
of the land beyond the perimeter fence shall not exceed 3:1 slopes. 4%
Maximum slopes of 4:1 are desirable. Lesser slopes wherever possible
are preferred. Site grading design shall be compatible with the slope
stability of the soil type encountered. Slope stabilization techniques shall
be appropriate for the degree of slope and soil type. The use of retaining
walls adjacent to the booster station site is not permitted without written
authorization.

Entrance Road

a. The plan of the entrance road shall show the centerline with
horizontal geometry including PC’s, PTs, curve data and road
stationing.

b. A profile of the entrance road shall be shown on the construction

drawings. Centerline road stations shall be provided along with
tangent grades and vertical curve data.

C. Vehicular access shall be provided to every pumping station site
by means of a paved entrance road. All entrance roads and tee
turn arounds shall be a minimum of 12-feet wide and be paved in
accordance with the Harford County Road Code Standard Detail
R-1 and R-1a.

d. A vehicular turn-around shall be provided outside of the perimeter
fencing in front of the pump station site. The minimum radius of
the fillet turn-around shall be 15-feet.

e. The maximum grade of the road shall be 10 percent. A minimum
2-foot grassed shoulder shall be provided on either side of the
road. The roadway pavement shall be crowned and not super-
elevated. Accommodations for drainage shall be provided on both
sides of the road by means of open ditches. If drainage must
cross the road, it shall do so beneath the road within a culvert.

f. The horizontal and vertical geometry of the entrance road shall
accommodate the backing-in of a County dump truck with the
“Blue Brute” portable booster pump. (See section 12 below) The
entrance road shall also accommodate diesel fuel delivery trucks.
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g. A guardrail shall be designed adjacent to the entrance road when
the slope from shoulder of road is steeper than 4:1 or the vertical
distance to a level area is eight (8) feet or greater.

h. If required by the Division of Water and Sewer, an access drive
barrier in accordance with Standard Detail G-17 shall be provided
approximately fifteen feet after the beginning of the entrance road.
The access drive barrier shall be identified in the appropriate plan
view(s). In some cases, the Division of Water and Sewer may
require the planting of trees and/or shrubs adjacent to the access
drive barrier to deter unauthorized vehicles from driving around the
barrier.

Landscaping

a. Landscaping in the form of trees and/or trees and shrubs shall be
included as part of the booster station site plan if required by
Division of Water and Sewer. Generally, landscaping will be
required when the proposed booster station site will be within
direct view of existing and proposed residential dwellings. The
purpose of the plantings is to provide a year-round screen around
the booster station site.

b. If plantings are required by the Division of Water and Sewer, a
landscape plan shall be prepared showing the planting
arrangement of the trees and shrubs, identifying each by both
genetic names and common names, and specifying size and
installation details. Landscaping plants shall be aesthetically
pleasing and require minimal maintenance (watering, fertilizing,
trimming, etc.). The use of White Pine is prohibited. The
landscaping plan shall be a part of the construction drawings.

C. If space requirements do not allow the planting of trees and
shrubs, the Division of Water and Sewer will consider allowing the
use of green fence slats, especially manufactured to have the
appearance and texture of a “hedge”.

Site Fencing

Generally, water booster station sites shall be enclosed with a six (6) foot
high chain link fence in accordance with Standard Detail G-13. A fourteen
(14) foot wide double wide swing gate shall be integrated into the fencing
with 180 degree wing hinge. A 3-foot wide personnel gate shall also be
provided. On a case by case basis, alternate fencing types may be
considered by the Division of Water and Sewer if they provide the
necessary level of security. If chain link fencing is waived, the generator
shall be enclosed within the control building within a separate room.
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Site Lighting

Booster station sites shall be illuminated with a motion-activated twin
floodlight. The floodlights shall be heavy duty with a built-in photo cell that
activates the motion sensor at darkness. When motion stops, the lights
shall remain on for a minimum of 5 minutes. Lamps shall be 150W
incandescent. The lighting shall be sufficient to fully illuminate the fence
enclosure area. A switch shall be provided which is capable of de-
activating the motion sensor.

Pump-Around

The design shall include a pump-around for the purpose of pumping from
the suction side of the station to the booster service area by means of a
portable above-ground pump (Blue Brute). The pump around shall be
accomplished by installing a fire hydrant on the exterior suction piping and
a fire hydrant on the discharge water main. The description of this feature
is provided in Section B.6 below. The layout of these fire hydrants shall
allow the portable pump to be positioned within the site paving or entrance
road with no more than 50 feet of hose between the fire hydrants and
portable pump location. Buried, resilient seated gate valves shall be
capable of isolating the suction and discharge piping from the booster
station.

Pump Room and Control Building

A pump room and control building shall house the pumps, hydropneumatic
system, controls, and emergency generator. Each building may have its
interior or exterior orientation configured differently to match the location
and application.

The control building may be either pre-fabricated or built on-site. The
walls of the building shall be constructed of masonry units with a brick
veneer. The architectural style and coloring of the building exterior shall
be aesthically pleasing, shall blend into the community and shall appear
as a residential dwelling. The floor shall consist of a minimum 4-inch thick
reinforced concrete slab with appropriate concrete reinforced footings.
The roof of the building shall be the gable type with soffit overhangs on
either side. The roof joists, rafters and sheathing shall all be of wood
construction. The sheathing shall receive minimum 30 pound building
paper followed by minimum 40-year asphalt-fiberglass shingles. An
aluminum drip edge shall be provided. A continuous ridge vent shall be
installed at the roof peak and the prefinished aluminum soffit vent shall be
installed under the eaves of the roof. Both roof ends of the building shall
be clad with wood sheathing, building paper and vinyl lap siding. All fascia
shall be covered with painted, maintenance-free aluminum trim. Both
sides of the roof shall have pre-finished aluminum gutters and downspouts
with pre-cast concrete splashblocks. The interior ceiling of the control
building shall contain 5/8” drywall (painted with 2 coats of white semi-gloss
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latex paint) with batt insulation rated for a minimum R-Valve of R-30. The
entry shall receive a double 3’ — 0" x 6’ 8" door with lock keyed to the
County’s cyber-lock system. The side of the building shall also have two
double doors as high as the overhead rail to allow passage of pumps and
equipment outside. The interior of the building shall be heated with an
electric unit heater(s) controlled by a thermostat to maintain a minimum
temperature of 55 degrees F. Ventilation shall be provided by means of
wall mounted exhaust fans with backdraft dampers operated by
thermostats and freeze stats and intake louvers with motor operated
dampers. The exhaust of the fans shall not be directed towards adjacent
homes. The air flow from the exhaust fans and vents shall not be directed
over chemical storage and chemical feed systems. All louvers shall also
have insect screens. The interior of the building shall be well lighted by
means of a minimum of two twin-bulb 48-inch fluorescent lighting fixtures.
Windows shall not be provided for security reasons, however, the exterior
brick work shall be designed to provide the architectural impression of
windows. The floor of the control building shall contain floor drains to
collect condensation and leakage if it occurs. The floor shall be sloped ¥-
inch per foot towards the floor drains. The building shall be equipped with
a rail and hoist assembly to lift and remove the pumps and motors from
the building to a vehicle located outside of the building. The rail shall
extend a minimum of 10 feet beyond the face of the exterior building wall.

14.  Sanitary Sewer Service
Sanitary sewer service shall be provided for all water booster stations.
With the exception of roof drains, all drains shall be directed into the
sanitary sewer service.

Equipment

In accordance with the Maryland Code of Regulations, all equipment, materials
and appurtenances that come in contact with water intended for use in the public
water supply shall meet the applicable American National Standards Institute
(ANSI)/NSF Interational (NSF) Standards for direct or indirect drinking water
additives and be compatible with chlorine concentrations of 5 mg/l.

1.

Pumping Units

a. Water booster stations shall have domestic pumps to provide
service for the domestic water demands. As previously noted, the
domestic pump shall be capable of pumping the maximum day
and peak hour demands with the specified criteria with the largest
pump out of service. Two fire pumps shall also be provided for the
purpose of satisfying the fire flow requirements.
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The domestic pumps shall be controlled with Variable Frequency
Drives (VFDs) in order to minimize the amount of storage required
in the hydropneumatic tank. The domestic pump(s) shall be
designed to run, matching system demands with the VFD during
the higher daytime demands (ie. 5am-9pm). During the evening
hours (ie. 9pm-5am) the pumps shall cycle on and off with a
greater frequency not to exceed a maximum of 6 cycles per hour.

The fire pumps shall also be controlled with variable frequency
drive.

All VFDs shall include phase monitors.

All pumps shall rotate clockwise as viewed from the motor end.
Pump bearings shall have a minimum 100,000 hours ABMA-10
bearing life. Pump motors shall operate on 460 volt, 3 phase, 60
cycle electrical service and at a speed no greater than 1780 rpm.
Pump discharge velocities shall be between 3 and 15 feet per
second. Pump inlet pressure shall be maintained at a sufficient
level to avoid cavitation. Domestic pump suction pressure shall
not be less than 28 psi. Fire pump suction pressures shall not be
less than 20 psi. Pump motor horsepower shall be sufficient to
prevent motor overload under all possible conditions. Water
pumps and motors shall be suitable for continuous duty. All
pumps shall be factory witness tested and approved with certified
pump curves prior to shipment. Water pumps shall meet the
requirements of the Hydraulic Institute for vibration. Vibration tests
shall be performed on-site by an independent laboratory approved
by the Division of Water and Sewer at the contractor’s expense.

Domestic pumps shall be end-suction (horizontal). The fire pumps
shall be in-line split case (horizontal).

The pump casing/volute, impeller, seal housing and motor housing
shall be made from cast iron. The pump impellers shall be bronze
for the domestic pumps and 316 stainless steel for the fire pumps.
The pump casing and impeller shall be fitted with replaceable
hardened bronze or stainless steel wear rings to maintain sealing
efficiency between the volute and the impeller. Pumps shall also
have:

i. stainless steel shaft

ii. NSF - approved fusion bonded epoxy coating on the
interior surfaces.

iii. flexible shaft coupling and removable OSHA — compliant

shaft guard.
iv. mechanical shaft seals cooled and lubricated with potable
water. (domestic pumps)
V. packed seals (fire pumps)
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premium efficiency motors for a 3-phase pump motors.
Sealed bearings without grease fitting plugs.

2. Hydropneumatic Tanks

a.

Water booster stations shall contain a hydropneumatic tank. The
tank is a steel pressure vessel which contains both air and water.
The purpose of the hydropneumatic tank is to provide the
necessary system pressure and instantaneous flow in the evening
hours when the domestic pumps are not operating continuously.
The tank shall be sized so that the domestic pumps do not cycle
more than 6 times per hour during the evening hours.

Calculations for Tank Sizing

1.

As noted above, the maximum number of pump cycles per
hour during the low demand conditions (9pm — 5am) shall
be six.

The Division of Water and Sewer will provide the Engineer
with the diurnal peaking factor to use to determine the low
demand condition.

Utilizing the information in item 1 and 2 above, the engineer
can determine the minimum water storage volume. Note
this water storage volume represents the “usable” volume
within the hydropneumatic tank. Actual water volume may
be greater, depending on the control set points.

The minimum volume of air required within the
hydropneumatic tank shall be based on Boyles law as
follows:

Va = min. air volume, gallons, at maximum tank pressure
Vs = min. water volume as noted in item 3 above.

psia;, psia; = min. and max. tank pressures

Va = Vs (psia,, psiay)
1 - (psiay, psiay)

Total minimum volume of the hydropneumatic tank shall be
the combination of Vs and Va.
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Tank Requirements

Conventional tanks shall be of welded steel construction and shall
be designed, fabricated, tested, certified and stamped according to
section VIII, Division 1 of the ASME Boiler and Pressure Vessel
(BPVC) Code. The tank shall be provided with structural base
supports capable of supporting the weight of the tank full of water.
The tank shall be installed completely above-grade and housed
within the pump/control room. The tank shall be furnished with a
standard 24-inch access opening and cover, a drain connection, a
pressure gauge connection, a pressure transmitter connection,
connections for inserting water level probes, a water inlet/outlet
connection, and a connection for a pressure relief valve. The
pressure relief valve shall be installed on the top of the tank and
shall be capable of relieving pressure if the pressure in the tank is
more than 10 percent, or 5 psi above the maximum design set
pressure, whichever is greater. The tank shall be furnished with a
water level gauge and gauge glass protector. Vertical tanks over
6 feet tall shall have steel ladders welded to the exterior of the
tank.

The interior and exterior of the tank shall be coated with the
following coating system. All surfaces shall have a shop surface
preparation of SSPC SP-10 and prime coated immediately
thereafter. Welds, beads and blisters shall be first ground smooth.
Additionally, pits and dents shall be filled and other imperfections
removed. The coating system shall consist of a polyamide cured
epoxy having a minimum volume solids of 43 percent on the prime
coat. The prime coat shall be a minimum 3 mils dry film thickness
(DFT) with two finish coats 3 mils (DFT) minimum each, for a total
minimum DFT of 9 mils. The entire interior of the tank shall
undergo holiday testing by an independent testing company.

The tank shall be fully enclosed within 2-inches of rigid foam
insulation followed with a vapor barrier jacket to prevent
condensation.

The hydropneumatic tank shall be disinfected in accordance with
the latest version of AWWA C 652. After the disinfection process,
bacteriological and Volatile Organic Compound (VOC) samples
shall be taken by a State-Certified sampler and analyzed by a
State-Certified laboratory. The sample results shall be submitted
to MDE for authorization to place the tank into service.

Isolation
The hydropneumatic tank shall be capable of being isolated for

maintenance purposes. The water booster station shall be
capable of being run in manual mode during tank isolation.
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Air Compressor

Booster stations shall be furnished with oil-less air compressors. The air
compressor shall fully recharge the air within the hydropneumatic tank
within one hour and shall operate the tank isolation valve. The air
compressor shall be supplied as a package from the supplier, complete
with motor, air compressor with one redundant compressor, air receiver,
controls, in-line air filter, vibration isolators, electrical control panel, base,
v-belt drive, OSHA belt guard, after cooler, intake filter silencer, centrifugal
unloader and other appurtenances necessary for a complete system. The
unit shall also contain an electronic condensate drain valve of the pilot-
operated diaphragm valve type with manual push to test feature, safety
relief valve and pressure gauges. A quick-release shall be provided for a
portable compressor in case of unit failure. An isolation valve shall be
provided in order to operate the portable air compressor.

Hydropneumatic Tank Isolation Valve

The hydropneumatic tank shall be capable of being completely isolated
during the operation of the high capacity pump. Isolation shall be
accomplished by means of a pneumatic cylinder operated butterfly valve
installed on the inlet/outlet piping to the hydropneumatic tank. The
butterfly valve shall be equipped with a pneumatic cylinder operator with
open/close actuator controls and shall be of the short body design. The
pneumatic cylinder operated valve shall be furnished with position limit
switches. The pneumatic cylinder operator shall meet the requirements of
AWWA C504 and have cylinder barrels constructed of stainless steel. The
butterfly valve shall be complete with all necessary pilot solenoid valves,
speed control valves, filters, strainers, pressure gauges and other
incidentals. The pneumatic cylinder operator shall be provided with a
manual override hand wheel for the condition if air pressure is not
available. Pneumatic valve control shall be arranged so the valves fail
safe “closed” upon power or air loss.

Valves
a. Yard Valves

Exterior valves shall be buried resilient seat gate valves in
accordance with the Standard Specifications and Details.

b. Interior Valves

Each pump shall have isolation valves to permit the removal or
maintenance of the pumps and hydropneumatic tank without
affecting the operation of the remaining pumps. Isolation valves
shall be non-rising stem resilient seat gate valves with hand
operator. Valves 3-inch and smaller shall be PVC schedule 80
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such as Nibco Chemtrol, ¥%-turn with Viton O-rings, or equal. Each
pump shall have an air cushioned swing check valve. If water
hammer or surge pressures are a concern, the Engineer shall
consider hydraulically-cushioned swing check valve or
pneumatically operated cone valve.

By-Pass

As previously noted, water booster stations shall be provided with by-pass
connections in the form of two (2) fire hydrants, one on the suction and
one on the discharge piping respectively. There shall be isolation valves
adjacent to each hydrant to isolate the booster station during by-pass
operations. Hydrants shall be stenciled in paint suction and discharge
respectively. The fire hydrants shall be located within the paved area to
allow easy connection to the County’s portable pump which is mounted on
a trailer. Vehicular access shall have provisions for the backing-in of the
portable pump with the fire hydrants on either side of the pump. The
suction fire hydrant shall be located on the passenger side of the vehicle
and the discharge fire hydrant shall be located on the driver’s side of the
vehicle. The hydrants shall be rotated so they will face the portable pump.
The portable pump utilizes the 4-inch steamer nozzle on each fire hydrant.

Flow Metering

All water booster stations shall have neoprene-lined magnetic flow meters.
The flow tube shall be stainless steel of adequate strength to withstand the
working pressure multiplied by a factor of safety of 1.5. The meter shall
have an accuracy of +/- one percent of the specified full scale reading.
Maintaining continuous zero stability shall be an inherent characteristic of
the flow metering system to eliminate the need to zero-adjust the system
with a full pipe at zero flow. The components of the metering system (flow
meter, indicator, recorder and totalizer) shall be the product of one
manufacturer and shall be factory calibrated, tested, and certified for
accuracy. All flow meters shall have an adequate straight run of pipe both
upstream and downstream of the meter to achieve the above accuracy in
accordance with the manufacturer’'s recommendations. A 7-day 3 pen (1
pen for pressure, 1 pen for domestic pump, 1 pen for fire pump) circular
chart recorder with the following: totalizer in 1000 gallons, domestic and
fire pump reading (gpm), and discharge pressure (psi). The Engineer
shall specify that a spool piece be provided with the same lay length as
the flow meter so that the flow meter may be taken out of service for repair
or replacement.

Reserve space shall be provided on the panel in the event of the need for
a future chlorination system. The space shall accommodate a circular
chart recorder for chlorine residual monitoring.
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Interior Piping

All interior piping shall be DIP Class 52 minimum, with flanged fittings.
Flanges shall be integrally cast on pipe or factory assembled screwed-on
with proper bonding compound. Flexible couplings shall be provided on
the suction and discharge of every pump, interconnections between the
suction and discharge header, and other locations in which piping
interconnects between two fixed points.. The arrangement of piping and
equipment within the pump room well shall be made with adequate space
for maintenance, repair, removal or replacement of equipment, as well as
to safeguard personnel working in the booster station building. Piping
shall be adequately supported. Piping 6-inches and smaller may be
supported with steel saddles, stanchions and floor flange. Piping larger
than 6-inches shall be supported with cast-in-place concrete piers.
Control and instrumentation piping shall be copper or stainless steel.

If a service line is required by the Division of Water and Sewer for
sampling and/or chemical feed, a reduced pressure zone backflow
prevention device with anti-siphon shall be installed on the service line,
prior to the water using fixtures.

Pressure Gauges

Pressure gauges for the direct reading of line conditions shall be placed
on both the suction and discharge of each pump and on the main suction
and discharge header piping after the last pump. Pressure gauges shall
be liquid-filled and have a minimum 3-1/2" diameter face and be equipped
with snubbers and diaphragms. Accuracy shall be to within 0.5% of
pressure. The pressure gauges shall have a range in pressure such that
the normal operating pressure is near the middle of the gauge.

Chemical Addition

If required by the Division of Water and Sewer, a disinfectant shall be
injected into the discharge piping of the domestic pumps. The disinfectant
shall be either direct injection of liquid sodium hypochlorite pumped from
on-site bulk storage tanks or direct injection of a mixture of oxidants by
means of an on-site mixed oxidant generator (using sodium chloride salt,
water, and electricity).

All chemical feed equipment shall be contained from spillage by means of
a concrete containment wall. If required by the Maryland Department of
the Environment, a separate room and ventilation shall be provided to
house the chemicals and feed equipment.
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The sodium hypochlorite system shall include a cross-linked high density
polyethylene bulk storage tank, two adjustable electromagnetic metering
pumps (material valve drives) suitable for delivering a sodium hypochlorite
solution up to 15% in strength. Injection piping shall be schedule 80 PVC.
All brackets and hardware shall be stainless steel. The on-site mixed
oxidant generator system shall include a water softener, brine tank,
oxidant tank, electrolytic cells, power supply/rectifier, PLC control panel,
brine proportioning pump, metering pump (similar to sodium hypochlorite
system) and ultrasonic level sensor for oxidant tank. Initiation of metering
pumps shall be by means of a paddle switch.

In all cases, if chemical addition is not required, the Engineer shall design
the layout of the booster station building to accommodate a sodium
hyplochlorite chemical feed system in the future. The location of the
chemical feed equipment shall be within close proximity to the main
entrance. Space requirements would include 2 drums of sodium
hypochlorite, a scale and metering pump.

C. 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 on the exterior of the pumping station building or control
building. All exterior above-ground electrical equipment shall be housed in
at least a NEMA 3R enclosure and be U.L. listed. All electrical equipment
within the control building shall have at least a NEMA 1 rating. The
electrical plans shall include, but not be limited to, the following:

a. Complete plan layout indicating all conduit, wire sizes and
equipment locations including lighting and other appurtenances.
Incoming electrical 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.

e. Complete control and telemetry diagrams.

o

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.
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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.

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

Lightning and Surge Protection

The Engineer shall specify a lightning arrestor and surge protection be
provided at the pumping station, including the control building, telemetry
antenna, and emergency generator. The proposed lightning and surge
protection shall comply with the latest editions of all applicable codes and
standards.

Uninterceptable Power Supply (UPS)

Most programmable functions within pumping stations contain non-volatile
memory which does not lose memory during power loss. A UPS shall be
provided for any feature which is not EPROM- based or has volatile
memory with a capacity to last a minimum of one hour.

Backup Power Supply

All water booster stations shall be equipped with a complete and operable
emergency/standby electric generating system. The system shall be
located within the control building and meet all Harford County building
codes. The system shall be capable of automatic and manual start-up and
cut-in operation. The unit shall be adequate to provide power for pumping,
lighting, ventilation systems and such other systems affecting reliability,
capability and safety. Installation shall be in accordance with applicable
National Electric Code Articles and all local and Maryland State
requirements. System performance shall be in accordance with applicable
NFPA Standards. All water booster stations which require 3-phase
electrical service shall incorporate a phase monitor in the back-up power
supply system.

a. The emergency power generator shall be a single diesel engine
driven electric generator complete with control devices, batteries,
battery charger, exercise clock, main line circuit breaker, exhaust
silencer, vibration isolators, weather resistant housing and a fuel
system. The engine generator set shall be an assembled and
tested product of an established manufacturer that has been in
continuous production of units of the required size and type for a
period of not less than five years.
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The generator set manufacturer shall have a maintenance and
service organization local to the Harford County area, where
skilled, factory-trained personnel are available on a 24-hour basis.

The engine generator set shall meet all the requirements of
Maryland State Department of Health and Mental Hygiene
Regulation 10.03.35, Rules and Regulations Governing the
Control of Air Pollution in the State of Maryland.

After installation, the manufacturer shall provide the services of a
capable service engineer to conduct a final test and instruct the
County operating personnel. The County shall also be provided
with factory test data indicating that the unit has the specified
capacity and is capable of delivering full load continuously. All
fuel, lubricating oil antifreeze solution, electrical instruments and
equipment required for the test shall be furnished by the
Contractor. The Contractor shall fill the fuel tank after testing.

The diesel engine shall be a watercooled, multi-cylinder of the
compression ignition, solid injection type. The maximum speed of
engine in the service anticipated shall not exceed 1800 rpm. The
lubricating system shall be of the forced feed type.

The diesel engine shall operate satisfactorily on a commercial
grade of #2 diesel fuel oil.

Fuel Storage Tanks — Fuel storage tanks shall be of the size and
type shown on the table below according to the size of the
generator. All belly-type tanks shall be double-walled.

Generator Minimum

Size Tank Size Tank Type
Up to 45 KW 175 gals belly tank, above grade
45 to 100 260 gals belly tank, above grade
over 100 550 gals steel, above grade

(see note below)

Note: If required by the Division of Water and Sewer, the fuel
storage shall be sized for 24-hour continuous service.

If the generator design does not allow a belly tank to be installed,
the location of the tank shall be as directed by the Division of
Water and Sewer. All generator fuel tanks shall be installed above
ground. Double containment shall be provided for the fuel tank in
accordance with Local, State and Federal Regulations.
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The diesel engine shall be complete with all fluids, filters and the
industry standard engine governor, engine mounted water heater
and safety shut-offs.

Exhaust Silencers — All generator sets shall have a critical type of
exhaust silencer which shall be constructed of stainless steel. All
piping from the manifold, including the muffler, shall be stainless
steel.

Sound Attenuation — Sound attenuation enclosures may be
required as determined by the Division of Water and Sewer on a
case by case basis.

Electrical Conduit

All underground electrical conduit shall be rigid galvanized conduit (rgc).
Interior electrical conduit may be either electrical metallic tubing (emt) or
rgc. All ground penetrations shall include flexible expansion couplings to
account for potential settlement.

Controls

a.

General

The pump operation of the water booster station shall be
accomplished by means of the telemetry programmable logic
controller (PLC), U.S. Filter LC-3000 or most current. The pump
control of the domestic pumps shall be completely independent of
the pump control of the high capacity pump. The PLC for the fire
pumps shall also control the hydropneumatic tank isolation valve.

Domestic Pump Operation

The following presents the normal automatic control of the
domestic pumps:

The PLC shall monitor the liquid level and pressure within the
hydropneumatic tank. The lead pump shall be energized when the
tank pressure falls to a point equal to the lead pump start set point.
The VFD shall control the speed of the domestic pump to maintain
the hydropneumatic tank water level within the specified range.
Initially, when the pump turns on, the VFD shall run the pump at
the minimum speed. If the water level does not rise or maintain
the same level, the pump speed shall be increased to match the
system demand. As the water level approaches the pump stop
setting, the pump speed shall be decreased incrementally. The
domestic pump speed shall be minimum when the water level
reaches the lead pump stop set point.
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If the pressure within the tank is below the pump stop operating
pressure when the lead pump stop set point is reached, a
pressure transmitter shall signal the PLC to open a solenoid valve
in the compressed air line and then close the solenoid valve when
the desired air pressure has been obtained at the pump stop water
level. To prevent air locking of the hydropneumatic tank, the
compressed air-supply solenoid valve shall be inoperative unless
the water level in the tank is at the lead pump stop point. The lead
pump and lag pump shall automatically alternate after every pump
cycle.

Fire Pump Operation

A PLC shall monitor the station discharge pressure from the
domestic pump. When the domestic pump discharge pressure is
reduced to a pre-set low discharge pressure, indicating a system
demand beyond the capabilities of the domestic pump, the PLC
shall initiate a delay timer. After the expiration of the set time, if
the discharge pressure remains below the set point, the PLC shall
close the hydropneumatic tank isolation valve and start a fire
pump. The starting of a fire pump shall initiate a cycle timer
(pump shut down timer) which will prevent a premature pump
shutdown to ensure adequate pump cycle time and to prevent
nuisance start/stops. The lead pump and lag pump shall
automatically alternate after every pump cycle.

During such an event, the domestic pumps shall continue to
operate to fill the hydropneumatic tank until the tank is full.

The fire pump speed shall be varied by the VFD through the PLC
in order to maintain an adjustable set point discharge pressure.
Flow shall be monitored and totalized during operation of the fire
pumps.

The fire pump shutdown sequence shall be initiated based on a
reduction of discharge flow of a pre-set point. This reduction in
flow indicates decreased system demand to a point where the
domestic pumps are capable of meeting the system demand. A
timer shall be initiated when the flow reaches the set point. If,
after the expiration of time, the flow remains below the set point,
the PLC shall open the hydropneumatic tank isolation valve and
shutdown the fire pump.

When the fire pump is running, controls shall prevent exercising of
the emergency generator.
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d. Low Suction Pressure

The PLC shall monitor the suction pressure of the main coming
into the booster station. When the suction pressure is reduced to
a point below a pre-set low suction pressure, and after a pre-set
time delay, both the domestic and fire pumps shall shut down or
disengage from starting up. Simultaneously the hydropneumatic
tank isolation valve shall be closed.

7. Telemetry System
A. General
1. The design of all booster stations shall include a telemetry

system for the purpose of remote monitoring and control.

The Engineer shall be responsible for all facets of the
project related to the telemetry system including: radio path
study and testing and design.

The radio path study, including table top study and field
tests shall be reviewed and approved by the Division of
Water and Sewer prior to the first submittal of the
construction drawings and specifications. Approval of the
construction drawings will be contingent upon Harford
County review and approval of the final report.

B. Description of Telemetry System

1.

The existing telemetry system, manufactured by U.S. Filter
Control System, has the capability of transmitting and
receiving analog and status signals from a variety of
geographically distributed locations throughout the County,
by means of UHF/VHF radios.

The radio network consists of a master site and over 15
remote terminal units (RTU).

a. The master site is located at the Abingdon Water
Treatment Plant.

b. The repeater sites are typically located at the major
water booster stations.
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The remote terminal units are located at the water
storage tanks and smaller water booster stations.

For water booster stations the following minimum
inputs shall be provided to the RTU:

Discrete Inputs

1. Loss of power

2. Domestic Pump 1 fail

3. Domestic Pump 1 run

4. Domestic Pump 2 fail

5. Domestic Pump 2 run

6. Fire Pump 1 fail

7. Fire Pump 1 run (High priority alarm)

8. Fire Pump 2 fall

9. Fire Pump 2 run (High priority alarm)

10. High discharge pressure alarm

11. Low suction pressure alarm

12. Automatic transfer switch in emergency
position

13. Generator Run

14. Generator Falil

15. Intrusion

16. Isolation valve open

17. Isolation valve closed

18. Pump room flood

19. Low tank level

20. Metering pump on/off (if required)

21. Low or high compressor pressure alarm

Analog Inputs

1. Station flow

2. Station discharge pressure

3. VFD speed domestic pumps

4. VFD speed high capacity pump

5. Compressor air tank pressure

6. Chlorine residual (if required)

Each RTU has a radio housed in a NEMA 4
fiberglass enclosure with a PLC, emergency power,
emergency power charger, heater, and other
necessary appurtenances.
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3. All radios shall have 12dB forward gain antennas attached
to pressure treated wooden masts. The minimum power
capacity to the antenna shall be 1000 watts. Impedence
shall be 50 ohms. The maximum diameter of the antenna
pole which is attached to the mast shall be 2-inches. The
antenna shall be designed for frequencies between 166
and 174 MHz. The maximum height of the wooden mast
shall not exceed 40 feet. The mast and antenna system
shall be protected from lightning in accordance with NFPA
780 and be able to withstand a maximum wind load of 100
mph.

4. All new installations require re-programming the master
station with revised and/or new display screens. These
revisions are beyond the scope of these design guidelines
and will be addressed on a case by case basis for each
project.

5. All new installations require an amendment to the current
Harford County radio license. It will be the developer or his
designated representative’s responsibility to submit all of
the necessary applications to amend the current permit
and obtain approval from the Federal Communications
Commission (FCC). Fees for these applications shall be
paid for by the developer.

C. Radio Path Study and Testing Requirements
1. General
a. A radio path study and field test are necessary to

investigate and test the effectiveness of
communications between the proposed booster
station and the existing telemetry system.

b. All  booster stations must have a reliable
communication path to the Abingdon WTP.

C. The path study shall consist of (1) table top study in
the form of a written report, (2) field study and (3)
final report. The final report shall summarize the
field tests and provide recommendations on the
following:

i. Successful radio paths

il. Antenna height at proposed booster station

iii. Repeater site location (if required) with
repeater site antenna height and method of
land acquisition and power supply. It shall
be noted that all repeater sites shall be
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located within (1) County road right-of-way,
(2) Harford County Government property, or
(3) property to be dedicated to Harford
County in fee-simple.

iv. Antenna and mast preliminary design.

The radio path study and field testing shall be
performed by a qualified sub-consultant to the
Engineer that has experience using similar radio
systems. If the sub-consultant has never previously
performed a radio path study for the Division of
Water and Sewer, the Engineer shall first submit the
qualifications of the subconsultant for review and
approval prior to commencing the work. All
communications concerning the radio path study
and testing shall be between the Engineer and
County Project Coordinator.

2. Desktop Study

a.

The desktop study consists of a preliminary
analysis of the geography, terrain and foliage along
potential radio paths selected by the Consultant.

The analysis shall include a topographic map that
indicates the proposed booster station site,
repeater sites and the Abingdon WTP. It is highly
recommended the sub-consultant utilize the latest
Harford County’s GIS mapping which is typically on-
hand with several local engineers or is available for
purchase directly through Harford County. The
mapping shall also include woodlands, structures or
any other feature that could interfere with the radio
transmission.

The sub-consultant shall provide ground profiles
between the proposed site and proposed radio
receiving sites, antenna heights, large structures
and height of woodlands/forested areas shall be
shown on the profiles. The profiles shall be drawn
to a common horizontal and vertical scale.

The desk top study shall also include a link budget
analysis for the proposed pathways. The link
budget is the algebraic sum of loss factors between
radios.
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The desk top study shall provide preliminary
recommendations for the antenna height at the
proposed pump station and proposed repeater
site(s) height and location (if necessary). The sub-
consultant shall consider the effect of future foliage
growth in the communication paths in the
determination of the recommended antenna height.
The desktop study shall be summarized in a report
with exhibits and submitted to the County Project
Facilitator for review and approval. Once all
comments have satisfactorily been addressed by
the sub-consultant, the Division of Water and Sewer
will provide authorization to proceed with field
testing.

3. Field Testing

a.

The sub-consultant may not proceed with the field
testing until the County has reviewed and approved
the desk top study.

Field testing may not occur with the absence of
leaves on the trees.

Field tests shall be used to confirm the path
predictions from the desk top study and shall also
provide information on potential interferences from
other RF transmitters that may be in use in the
vicinity of the radio site(s).

The sub-consultant, through the Engineer shall
schedule the field testing through the County
Project Facilitator a minimum of seven (7) working
days in advance of the test. The County Project
Coordinator shall witness the field testing.

The sub-consultant shall provide all equipment
necessary to perform the field test.

I. Battery power supply for radio

ii. Antenna(s)

iii. Rigid telescopying mast for proposed
antenna heights up to 40 feet.

iv. Hand-held GPS navigator provide the
location coordinates and elevation.

V. Coaxial cable

Vi. Computer laptop and software for signal
analysis.
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The sub-consultant, Engineer and Developer shall
obtain the necessary permission for access onto all
proposed on-site and off-site testing locations.

The field tests shall be conducted by an
experienced field technician that is thoroughly
familiar with field testing procedures.

The test procedure shall be in accordance with the
following. Modifications may be allowed if agreed
to in advance by the County. To request a
variance, the Consultant must submit the proposed
test modifications for review in writing to Harford
County Division of Water and Sewer.

Test Procedure

i. Provide a sketch of each test site indicating
the antenna location relative to some
proposed and existing reference structures.

il. Provide photographs of the test setup and
site.

iii. Elevate the antenna to the recommended
height and boot-up the radio. Allow at least
five minutes for the radio to acquire other
radios. If a repeater site is to be
investigated as part of the field test, start the
repeater site before proceeding further.

iv. Using the computer software check and
record the connectivity statistics and the
names of all of the radios to which the test
radio has connected.

V. Query the local radio for its connectivity
statistics using the computer software.
Save the results to a file.

Vi. Repeat the above procedures for each
potential repeater site.

5. Final Report

a.

Upon completion of successful field testing, the
sub-consultant shall prepare a written final report.
The Engineer shall submit the final report to the
County Project Coordinator for review and approval.
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The report shall include a site map of each test site
indicating the antenna location, antenna height,
photographs of the field test set-up and a map of
the region studied. If a repeater site(s) is proposed,
the report shall include specific information on the
repeater site location including:

i. Tax map, Parcel no.

ii. Property owner name and address

iii. Map of the property boundary with the
antenna location designated. The map shall
include other topographic information
including contours, roads/drives, structures,
trees, fences, streams/ditches and ponds.

iv. A site plan shall be presented to show the
limits of property that is proposed to be
acquired to locate the antenna.

V. A description on how the property is to be
acquired.
Vi. Proposed routing of electrical power supply.

The report shall summarize the field test
procedures and include printouts of all of the data
and graphics from the radio diagnostic software.

The report shall address potential sources of
interference that may have been detected during
the course of the field tests. Corrective measures
shall be proposed to mitigate any potential
interferences.

The final report shall also include the following:

I. Proposed type of antenna cable

ii. Proposed mast material and type

iii. Preliminary design of mast

V. Recommendations on type of lightning
protection and grounding.

The determination of the above information may
require assistance from the Engineer.
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Painting, Coating and Tagging

With the exception of the hydropneumatic tanks, all exposed ferrous metal piping,
pump equipment and appurtenances shall be painted regardless of factory paint
finishes. These items include but are not limited to all piping, valves, pumps,
motors, grating, catwalks and stairs. Ferrous surfaces shall be hand-tooled to a
SP#2 cleanliness removing all loose rust, scale and peeling paint. A degreaser
shall be applied to remove all grease and oily film. The surfaces shall be coated
with 5-7 mills of an epoxy mastic (epoxy/polyamine) paint. The following coloring
scheme shall apply:

Iltem Color
Pumps Safety Blue
Motors Gray
Valve Handwheels Safety Red
Valves and Suction/Discharge Piping Safety Blue
Non-Potable Water Green
Hydrants Safety Yellow

The coating for hydropneumatic tanks is presented in Section 7.10B.
All interior valves shall be tagged.

Electrical conduits carrying low-voltage cable shall be labeled “low voltage” (ie.
120V and 4-20 ma) and conduits carrying high voltage cable shall be labeled
“high voltage” (ie. 480 V).

Shop Drawing Submittal

The shop drawing submittal, review and approval process shall follow the latest
version of the “Developer Built Booster Station S.O.P. Construction Phase
Approval Process”.

At a minimum, the following shop drawings shall be submitted for review and
approval:

Pumps and motors

Certified pump curves

Pre-cast and cast-in-place concrete structures
Hydropneumatic tank

Valves

Air compressor and appurtenances
Receiving tank

Flow meter

Chart recorder

10. Pressure gauges

11.  Generator

12.  Motor controls

13. VFD

CoNo~wWNE
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14.  Automatic transfer switches
15. PLCs

16.  Electrical panels

17. Telemetry RTU

18. Telemetry antenna

19. Telemetry mast

20. Lights

21.  Junction boxes

22.  Unit heater

23.  Motor operated dampers

Operation and Maintenance Manual

Prior to start-up and testing of any system or equipment, the Contractor shall
submit a draft O & M Manual. For developer projects, the contractor shall submit
the draft O & M Manual to the Engineer. Once the Engineer is satisfied with the
contents and completeness of the manual, the Engineer shall submit the manual
to the County Project Coordinator. The remaining process is outlined in the
“Developer Built Pumping Station S.O.P. Construction Phase Approval Process”.
For capital projects, the O & M Manual shall be submitted per the Engineer's
scope of services and construction specifications. Four copies of the final O&M
Manual shall be submitted.

For developer projects, the Engineer shall specify that the Contractor instruct the
Division of Water and Sewer personnel in the maintenance of equipment and in
the operation of equipment and systems.

The O & M Manual shall be in the form of an instruction manual in one or more
commercial quality 3-ring binders with durable and cleanable plastic covers. A
title sheet shall be placed beneath a see-through plastic sleeve on the cover with
the printed title “Operation and Maintenance Manual” and the project title and
contract number. Manufacturer’s printed data or text shall be neatly typed on 8 %
x 11 inch paper. Drawings shall be folded as required and provided with a
reinforced punched binder tab. A flyleaf shall be inserted between each separate
product or equipment.

The manual shall contain a typewritten table of contents for each volume. Each
volume shall contain the following information which pertains to the information
presented in each volume. Name of Contractor, Name of responsible principal
with Contractor, Contractor address and telephone number, listing of all
maintenance contractors, listing of local suppliers of each part for repair or
replacement, each product shall be identified by name as identified in the plans
and specifications.

Only those sheets which are pertinent to the specific product shall be included.
Each sheet shall be noted to clearly identify the specific product or part.
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The information shall be supplemented with drawings as necessary to clearly
illustrate relations of component parts of equipment and systems and control and
flow diagrams.

Written text shall be provided to supplement product data. All applicable
equipment certifications shall be included in the O & M Manual, including but not
limited to, generator load test, backflow certification, flow meter/chart recorder
calibration, and pressure gauges.

If the record plat has been recorded at the time of O&M Manual submission, a
copy of the record plat shall be included in the O&M Manual.

As-Built Drawings

The Engineer shall submit as-built drawings for review and approval, prior to the
execution of the Operational Certificate. The as-built drawing process shall be in
accordance with Chapter 1, Section 1.13.

Spare Parts

The Engineer shall specify the following spare parts be provided with the

construction contract on water booster stations: internal assembly of pumps, and
telemetry manufacturer’'s recommendations on spare parts.
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CHAPTER 8
LOW PRESSURE SEWER DESIGN
General
A. Responsibility of the Engineer

This chapter addresses the selection and use of design criteria and practices
applicable to the design of low pressure sewer system (LPSS) projects in Harford
County. The subject matter discussed includes the circumstances in which the
Division of Water and Sewer will consider LPSS systems, the layout of piping
systems, the 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 Engineer of responsibility to recognize when conditions
are not favorable for the application of standards. In the preparation of the
contract documents, the Engineer shall take into account such matters as
environmental impact, maintenance of pedestrian and vehicular traffic,
maintenance of existing and proposed utility services, constructability, system
maintenance and shall produce the overall most cost-effective design.

Policy

1. It is the policy of the Division of Water and Sewer to promote the use of
gravity sewer systems to the extent practical and feasible due to the
reliability and low maintenance associated with gravity sewer systems.
LPSS systems will not be considered as a method of providing sewer
service that could otherwise be furnished by conventional gravity sewer
systems.

2. LPSS systems shall not be used on an interim basis in anticipation of
conventional gravity sewer being installed in the future.

3. If a developer or his Engineer wishes to utilize a LPSS system, a formal
request shall be made in writing to the Deputy Director. Along with the
request, the Engineer shall submit an Engineering Evaluation which
proves the low pressure system is more economical to Harford County
Division of Water and Sewer than a conventional gravity sewer system. A
30-year present worth cost analysis shall be performed in comparing the
costs of the two systems. Harford County routine maintenance costs
including pump core and rotor repair and replacement, basin cleaning,
force main flushing, and homeowner electric costs shall be included in the
present worth costs. The Division of Water and Sewer shall review and
approve the 30-year cost analysis. LPSS systems may be considered if:
(1) the present worth cost of the LPSS system is less than the
conventional sewer system and (2) the site location does not require the
extension of conventional gravity sewer beyond the subdivision (ie. The
property is at the edge of the development envelope or drainage basin).
Environmental constraints and topographical conditions may also be
considered in the above evaluation.
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4, For developer projects, in residentially-zoned property, Harford County
will not consider LPSS systems for those portions of a subdivision other
than detached single family homes with sufficient room for installation of
the basin. Harford County will own and maintain the sewage grinder
pumps. The property owners will be responsible for the electrical costs to
operate the pumps.

5. For business or commercially-zoned properties, the grinder pumps will be
owned and maintained by the property owner. The limit of Harford
County maintenance will end at the service valve assembly. The types of
pumps utilized by the property owner shall be those which the Engineer
specified in the design of the LPSS system.

6. The Division of Water and Sewer has standardized on the Environment-
One grinder pump, pump basin, and control panel. The Division of Water
and Sewer will only consider other semi-positive displacement grinder
pumps if the Division of Water and Sewer determines the experience and
technical qualifications of the pump manufacturer and local representative
are equal to that of the Environment-One product, installation, warranty
and maintenance services. All components including the basin, lid, pump
core, seating assembly, internal piping, anti-siphon/check valve
assembly, electrical components, control system and control panel shall
be manufactured by the grinder pump manufacturer.

Abbreviations

For standard abbreviations, see Section 1.2, “Abbreviations” of these design
guidelines.

Definitions
Low Pressure Sewer System: Low pressure sewer systems are defined as sewer

collection systems which contain more than one semi-positive displacement
pump which pump into a common force main header.

Ejector Pump: A privately owned and maintained pump which pumps sewage
from a dwelling to a publicly-owned gravity sewer cleanout.

Service Valve Assembly: A series of valves and appurtenances connected to the
pump discharge, which allow Harford County to flush the service connection.

In-line Flushing Connection: A series of valves and appurtenances connected to
the low pressure sewer which allow Harford County to flush the low pressure
sewers in multiple directions.

Terminal Flushing Connection: A series of valves and appurtenances connected
to the terminal end of the low pressure sewer (which is not planned to be
extended) which allow Harford County to flush the low pressure sewer.
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Simplex Pump: A semi-positive displacement sewage grinder pump with one
pump core designed to serve one single family home. The pump will be powered
with the electricity at the house.

Duplex Pump: A semi-positive displacement sewage grinder pump with two
pump cores designed to serve two single family homes. Each pump core will be
powered by the electricity at each respective house.

Control Panel — Electronic pump controls housed within a weatherproof housing,
supplied by the pump manufacturer, mounted on the side of every single family
house within sight of the grinder pump.

8.2 Design Criteria

A.

Pre-Design Meeting

Although it is not required, it is encouraged that prior to commencing any work,
the Engineer schedule a pre-design meeting with the Division of Water and
Sewer, or other appropriate agency, to discuss any topics that are particularly
important in the design of the project. Pertinent topics may include any of the
following:

Preliminary or prior engineering evaluations, if applicable

Development of population projections and wastewater flows

Sizing of major system components

Limit of project and future extension, if planned

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

Pipe materials and appurtenances

Design criteria to be used

Both design constraints due to and anticipated interaction with existing

utilities

9. Directional drilling versus open-cut

10. Special topographic conditions affecting design such as slopes, streams,
and floodplains

11. Special permitting issues created by the presence of wetlands, rare and
endangered species, critical areas, historical and/or archaeological
artifacts

12. Easement requirements

13. Conditions affecting traffic maintenance and control

ONoO GO~ WNE

Wastewater Flow Calculations

Wastewater flow calculations shall conform to Section 4.2.C.
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Low Pressure Sewer Design

The Engineer shall become familiar with the Standard Specifications and Details related
to Low Pressure Sewer Systems.

A. Hydraulic Calculations

1.

The LPSS system shall be designed in strict accordance with the
Environment One design guidelines. The sizing of low pressure sewers
shall be based on the pump manufacturer’s tables showing the probability
of pumps running at one time. The Hazen-Williams friction coefficient (C-
factor) for all piping designs shall be 140.

Environment One provides, at no charge, the “Low Pressure Sewer
System Design Assistant” which is a computer program on CD-ROM
used to design LPSS systems. All input data in the program shall match
that shown on the construction drawings. At the time of the first submittal
of construction drawings, the Engineer shall submit the following:

a. Node map or sketch which corresponds to both the LPSS system
shown on the construction drawings and data input into the
computer program. The node map shall identify pipe and node
number and grinder pump locations.

b. All data output tables of the computer program.

The minimum velocity based on the design flow shall be 2.0 feet per
second for scouring purposes.

All service lines between the grinder basin and LPSS shall be 1 %" for
residentially-zoned property.

B. Pipeline Design

1.

The design of the LPSS system must be based upon the specific type of
sewage grinder pump allowed. The construction drawings shall
specifically state which pump brand model number(s) the design was
based. Centrifugal pumps will not be considered for LPSS applications
due to their difficulty with pumping against a wide range of head
conditions encountered with LPSS systems. The semi-positive
displacement pump is best suited for LPSS application and will be the
only type of pump allowed.

The profile of the LPSS pipelines shall be constantly rising towards the
manhole which the LPSS system discharges. If a constantly rising profile
cannot be achieved, a sewage air release valve shall be designed at the
high point(s) on the pipeline.
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3. When an alignment is planned parallel to a water main, the location of the
LPSS piping shall be a minimum of ten (10) feet from the water main.
When an alignment is planned parallel to a gravity sewer, the location of
the LPSS piping shall be a minimum of five (5) feet from the gravity
sewer. Other design aspects of the location of the LPSS piping shall
generally conform to the sewer main design in Chapter 4 and force main
design in Chapter 6.

4, A service valve assembly shall be located between the main and the
grinder pump as shown on the Standard Details.

5. In-line flushing connections shall be placed a minimum of every 400 feet
and at all tees for branches. The in-line flushing connection shall allow
for the flushing of the main in a forward or backward direction. The
configuration of the in-line flushing connections shall be in accordance
with the Standard Details.

6. Terminal flushing connections shall be placed at the end of all pipeline
dead ends and shall be in accordance with the Standard Details.

7. Pipeline materials for LPSS systems shall be HDPE, SDR 11, in
accordance with ASTM F714. The Standard Specifications detail the
requirements of the pipe material, fittings, and appurtenances.

Grinder Pump Design

For developer projects, the utility contractor will install the LPSS pipeline and
appurtenances, the grinder pump basin, service valve assembly and associated
service discharge and the gravity SHC. The pump cores, control panel and
control/power cable and wrenches shall be pre-purchased by the developer or
developer’s contractor and shall be within the pump suppliers’ inventory. As
each home is built, it will be the responsibility of the homebuilder to connect the
SHC, the electric/power cable, control panel, breaker, and to install the pump
core as part of the use and occupancy approval process.

For capital projects, the utility contractor will install the LPSS pipeline and
appurtenances, the grinder pump basin, service valve assembly and associated
service discharge, and the gravity SHC. For vacant properties, the pump cores,
control panel and control/power cable shall be pre-purchased by the utility
contractor and stored with the pump supplier. For developed properties, the
utility contractor shall install the power/control cabling, control panel and breaker.
All pump cores shall be within the pump supplier's inventory until the time the
property owner requests a residential service application.

1. The Engineer shall design the grinder pumps and SHC layout in
accordance with the Standard Details.

2. The grinder pump, service valve assembly, and SHC shall be placed in a
drainage and utility easement, as shown in the Standard Details, in the
front corner of the lot, immediately adjacent to the road right-of-way.
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The maximum depth of the SHC at the grinder pump is 12-feet. This
depth will dictate the maximum depth of the basin for the grinder pump. If
it is not possible to achieve a gravity SHC between the home and
cleanout, it will be the responsibility of the property owner to install an
ejector pump to convey the sewage to the grinder pump.

Duplex grinder pumps shall be used as much as possible. For duplex
installations, the grinder pump shall be located on the lot line dividing two
properties within a drainage and utility easement, equally split between
the two lots.

Simplex grinder pumps will only be allowed if (1) the lot size would result
in a duplex unit with an electrical connection exceeding 200 feet between
the house and grinder pump, (2) the number of lots on the side of the
road are not even, or (3) if otherwise approved by the Division of Water
and Sewer.

In no case shall the electrical service between the house and grinder
pump exceed 200 feet. If this distance cannot be met, then a thicker
gauge electrical/power control cable will be required.

If a grinder pump is proposed to be located within the 100-year floodplain,
the Engineer shall add a note to construction drawings identifying the
specific grinder pumps within the 100-year floodplain and that they shall
be equipped with a flood-vent utilizing Goretex membrane, in accordance
with Standard Detail LP-18 and LP-19.

The circuit breaker and control panel shall be mounted on the home a
minimum of one foot above the 100-year floodplain. The circuit breaker
and control panel shall be fully accessible and may require the
construction of a platform and stairs. If a plat form is required, the plat
form and stairs shall have a hand-railing. The height from the deck of the
plat form to the center of the breaker and control panel shall be 5 feet.

The grinder pump shall be designed so that the distance between the top
of basin is a minimum six (6) inches above the proposed or existing
sidewalk elevation. If sidewalks do not exist or are not planned, the top of
grinder basins shall be a minimum 6-inches above finished grade. Note:
Finished grade includes the installation of sod. The Engineer shall note
on the construction drawings that the grinder pumps shall be purchased
with a 2-year warranty, beginning on the date of successful startup by the
pump manufacturer.

D. Additional Information to be Included on the Construction Drawings

1.

Each LPSS system shall include the purchase and delivery of spare
pump cores to the Division of Water and Sewer, Sod Run Maintenance
Supervisor. The Engineer shall include this requirement in a special note
on the construction drawings.
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The number of spare cores shall be as follows:

Number of Grinder Number of Required
Pump Cores Proposed Spare Cores
2 — 20 units 1 core
21 — 50 units 2 cores
51 — 150 units 5 cores
2. The Engineer shall include all applicable Standard Details on the

construction drawings.

3. A special note shall be added to the contract drawings which requires the
contractor to purchase 5 padlocks for each duplex grinder pump and 3
padlocks for each simplex grinder pump. Padlocks are for the basin lid,
control panel, and breaker. Pad locks shall be delivered to the Sod Run
Maintenance Supervisor prior to the operational walkthrough. Padlocks
shall be Master Lock No. 3 with weather protective coating Harford
County keyed (0464).

4, A special note shall be added to the construction drawings that the
contractor must submit shop drawings to the Engineer for review and
approval in accordance with Section 11307 of the Standard
Specifications. The Engineer shall then forward his approved shop
drawings to the Division of Water and Sewer for review and approval. All
shop drawings shall receive the approval of the Division of Water and
Sewer prior to holding a pre-construction meeting.

5. The Engineer shall include in the service chart, the top and bottom
elevation of the grinder pump basin, and invert elevations of the incoming
sewer service and associated cleanouts and discharge pipeline finished
grade.

Record Plats

For developer projects, the record plat for the subdivision shall clearly identify all
lots that will be served with a publicly owned grinder pump and shall note that
these lots will be served by a LPSS system. The note shall state: “Lot Numbers _
to __ will receive sewer service by means of a Harford County owned
and maintained sewage grinder pump. Harford County shall have access to all
ancillary equipment and systems associated with the sewage grinder pump.”

Shop Drawings

In accordance with the Standard Specifications, shop drawings shall be furnished
by the contractor for review and approval by the Engineer with subsequent review
and approval by the Division of Water and Sewer. The required shop drawings
include the following: sewage grinder pump units including pump basin,
accessway, pumps and motors, check valves, controls and wiring. All shop
drawings shall receive the approval of the Division of Water and Sewer prior to
holding a pre-construction meeting.
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Pump Core Purchase Affidavit

For developer and capital projects, prior to operational approval, an affidavit from
the pump supplier shall be submitted to the Division of Water and Sewer which
states that the required quantity of grinder pump cores, electrical cable, and
control panels were pre-purchased and will be made available at the local pump
suppliers warehouse until such time as the house connections are made.
Additionally, copies of all invoices must be submitted along with the affidavit.

Post-Construction Procedures for Developer Projects

For Developer projects, the following procedures have been established on
installing the plumbing and electrical connections to the grinder pumps as well as
start-up and testing. These procedures are primarily aimed at the homebuilder:

1. The grinder pump basin and cleanouts shall be protected from damage
during the construction of the home(s). Protection shall at a minimum
consist of 4 foot high orange safety fence installed a minimum of 5 feet
beyond the grinder pump basin and cleanouts. These facilities have been
inspected and approved as part of the operational process. Any damage
to these facilities from the homebuilder or his subcontractors shall be
repaired or replaced if necessary by a Harford County approved licensed
utility contractor at the homebuilder’'s expense.

2. Under an electrical permit, the homebuilder shall have a licensed
electrician install the electrical service and control panel in conformance
with the standard details. Homebuilder is responsible for acquiring the
control panel, controls, alarm system and control/power cable from the
pump supplier. For duplex grinder pumps, each house will have electrical
power and controls that only operate the pump for that house.

3. Under a plumbing connection permit, the homebuilder shall have a
licensed plumber install the sewer service between the house and existing
cleanout.

4, The ground around the grinder basin must be graded to the finished

grades for inspection at start-up. The start-up test will be cancelled if the
ground is not properly graded. At no times shall the grinder pump basin
be within a sump area. The site drainage shall freely drain stormwater
away from the grinder basin. If this cannot be achieved, the homebuilder
shall contact the pump supplier to have an extension piece installed by
the pump supplier, at the homebuilder's cost. There must be a minimum
of 6-inches from the top of the grinder basin lid and finished grade
(including sod). If the 6-inch clearance cannot be met the homebuilder
shall have the pump manufacturer install a riser section, at the
homeowner’s cost.

5. Once the electrical and plumbing work is complete, the homebuilder shall
schedule for a pump start-up with a minimum 1 week advance notice.
Notification shall be to the pump supplier with (1) the test date and time,
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(2) property address and (3) homebuilder contact name and phone
number. The same notification shall also be to Harford County Water and
Sewer Pump Station Operations Maintenance Superintendent.

Just prior to the start-up test, the homebuilder shall have a septic hauler
with vacuum capabilities on-site to thoroughly clean all stones and debris
from the bottom of the pump basin.

At the day of the start-up, water must be available by the homebuilder to
fill the basin, as needed, to test the pump.

The following people must be present at the start-up test: Homebuilder,
homebuilder’'s electrician, pump supplier technician, and Harford County
Operations Maintenance Superintendent.

The pump supplier technician will then test all of the electrical connections
and inspect the installation. If all is acceptable to the pump supplier and
Harford County, the pump supplier technician will install the pump core
and check its operation. If all operations are successful the pump may be
put into service.

Upon satisfactory start-up the grinder pump, the homebuilder shall provide
a copy of the attached grinder pump information to the new homeowner at
settlement or sooner. (See Appendix)
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Letter to Homeowner (Emergency response and allowable wastes)
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JAMES M. HARKINS
HARFORD COUNTY EXECUTIVE

T

JERALD R. WHEELER, P.E.
DIRECTOR OF PUBLIC WORKS

JOEL V. CAUDILL, P.E.

JOHN J. O'NEILL, JR. DEPUTY DIRECTGR OF PUBLIC WORKS

DIRECTOR OF ADMINISTRATION

HARFORD COUNTY GOVERNMENT

DEPARTMENT OF PUBLIC WORKS
DivISiON OF WATER AND SEWER
SEWAGE GRINDER PUMP

April 23, 2004
Dear Property Owner:

As you may know, your home receives public sewer service through use of a sewage grinder pump, located underground
in the front of your house near the street. The purpose of this letter is to provide you with the information necessary for
the proper operation of the system and to explain what to do in case of an emergency.

Aithough you are responsible for the nominal cost of electricity to run the pump, you do not have to maintain it. The
Harford County, Division of W ater and Sewer owns ‘and maintains the sewage grinder pump. It is located within a
permanent drainage and utility easement located on your property. From time fto time, the Water and Sewer
Maintenance personnel must access the pumps by opening the large round plastic dome. Therefore, please refrain from
planting trees and shrubs within ten (10) fest from this dome.,

The pumping system is powered by electricity from your home. A separafte circuit breaker and control panel is mounted -
on the side of your house which controls the operation of the pump. Both panels are locked for access only to Water and
Sewer personnel. In case of a malfunction, the red light on the control panel will turn on and an alarm will sound. When
this alarm sounds, there is a potential for a sewage back-up into your home so it is recommended you immediately try to
cease water use in your home.

IF THE ALARM SOUNDS, PLEASE CALL 410-612-1612 (available 24 hours per day). A MECHANIC WILL BE
DISPATCHED TO INVESTIGATE THE MALFUNCTION. PRIOR TO THE ARRIVAL OF A MECHANIC, PLEASE LIMIT
YOUR USE OF WATER TO PREVENT A SEWAGE BACK-UP. NORMALLY, A MECHANIC SHOULD BE ABLE TO
ARRIVE AT YOUR HOME WITHIN AN HOUR, ' T o ) ’

The sewage grinder pump cannot operate without electrical power. Therefore, in case of a power outage, please refrain
from using water fo prevent a sewage back-up until BG&E restores the power in your home or neighborhood.

Although the sewage grinder pump is capable of -accepting and pumping a wide range of materials, the following
matertals should not be introduced through any sewer, either directly or through a kitchen waste disposal unit;

Grease

» + Diapers, rags or cloth

s Glass + Plastic objects

s Metai »  Kitty litter

= Seafood shells »  Explosives

+ Stone + Flammable material

« Lubricating oil/grease » Strong chemicals (i.e.,, chemicals with hazardous
¢ Gasoline ' warning labels such as pesticides and herbicides.)

If you have any questions on the operation ¢f the unit, or for further information on our pump maintenance program,
pleage contact Mr. James Hynes at (410) 273-5617 week days between 7 am and 3 pm.

Jodl V. Caudil, P.E.
Deputy Director of Water and Sewer

TCH:RBC/Akmdftmr ) .
Z_’ra;zra’n’;%:g Gies ol rotacting ot:i'ﬁfz’m'e
] MY DIRECT PHONE NUMBER 15410-638-3300
101 SOUTH MAIN STREET BEL AR, MARYLAND 21014 410638-3300 = 410:638-3514 = TTY 410-638-3086 » www.co.ha.md.us
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CHAPTER 9

DESIGN GUIDELINES AND PROCEDURES FOR SOUTHWEST FACILITIES

Property owners which connect to public sewer within the Southwest Facilities Sewer Petition
Areas (Dembytown/Hanson Road, Forest Greens, Bush Road, Swan Creek, Red Maple Drive,
and Clearview) must adhere to the following design guidelines as well as all other applicable
sections of the Design Guidelines and Standard Specifications.

9.1 Engineered Drawings

A.

Purpose

Engineered drawings shall be prepared in order to present the layout of the
proposed sewage system on the property relative to the proposed or existing
home, property lines, and topographic features. These plans will be reviewed
and approved by the Division of Water and Sewer to ensure they are consistent
with the existing innovative and alternative sewer system and subsequently be
used to ensure the constructed facilities are consistent with the engineered
drawings. The engineered drawings must contain a plan and profile, drawn to
scale as shown in the sample plan and profile shown in the Chapter 9 Appendix.
The information shown shall be consistent with the Design Guidelines, the
Southwest Facilities Specifications, and the Harford County Plumbing and
Electrical Codes.

Plan Requirements

Property owner name, address, and telephone number

Date drawing prepared or revised

Scale shall be 1" = 30°

Property lines and building setback lines

Existing or proposed home and other structures

Topographic features such as driveways, trees, etc.

Ground elevations at two foot contour intervals

Location of any existing and proposed drainage and utility

easements

Location of any existing and proposed water, sewer, gas, electric, and
cable utilities. Water and sewer utilities shown shall include sewer house
connection, septic tank, sewage effluent pump (if required), cleanouts,
service valve assembly (if required), pump control panel (if required),
private sewage ejector (if required), home electrical service, electrical
service from sewage effluent pump to home (if required) and curb stop or
water meter.

10. Construction notes for special conditions including tie-in procedures, etc.

NG~ WNE

©
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Profile Requirements

Property owner name, address, and telephone number

Date drawing prepared or revised.

Scale shall be 1" = 30’ horizontal and 1" = 5’ vertical

Ground elevation over sewer house connection between existing sewer to
house.

Location and elevation of any existing and proposed utilities.

First floor and basement elevations of house.

Critical elevations of:

PwnE

No o

Plumbing exit at house

Bottom of cleanout prior to septic tank

Top of septic tank

Bottom of sewage effluent pump basin

Vertical clearance between proposed sewer house connection
and existing utilities which it crosses.

f. Tie-in for gravity systems.

PO TR

9.2 Shop Drawings

A.

The property owner shall submit shop drawings to the Division of Water and
Sewer for review and approval. The property owner shall not order any
equipment until all shop drawings have been approved. The property owner
shall take into consideration the timeframe required to obtain shop drawings from
the manufacturer and the 1 to 2 week review time from the County in their overall
construction schedule.

Shop drawings shall include:

Septic Tank

Pump Basin

Pump

Floats for level control
Electrical Junction Box
Gravity and pressure piping
Shut-off valve

Check Valve

: Pipe disconnect

10. Service Valve Assembly
11. Wiring

12. Pump control panel

CoNo,r®ONE

The County shall reject any equipment which is installed without prior shop
drawing approval.
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Drainage and Utility Easement

A drainage and utility easement plat and deed of easement shall be prepared to
encompass the proposed County-owned sewer facilities within a 20 feet wide by 25 feet
long easement area. The septic tank, cleanouts, service valve assembly, and sewage
effluent pump must be located within the easement. The easement must be located
immediately adjacent to the road right-of-way. County-owned pipelines shall be located
within a 15-foot wide drainage and utility easement. If the property was previously
recorded on a record plat, the record plat shall be revised to include the above easement
areas. The drainage and utility easement plat and revised record plats shall be prepared
and sealed by a surveyor or professional engineer licensed in the State of Maryland.
The plat shall be prepared in accordance with Harford County standards, and be subject
to the review and approval of Harford County. A deed of easement, prepared by an
attorney, shall accompany all individual plats. Upon review and approval of the plat and
deed, these documents shall be signed by the respective property owner and recorded
in the County courthouse. Equipment may not be installed, nor a Use and Occupancy
Permit may not be approved until the above easements have been recorded in the in the
Courthouse.

Design
A. Sewer House Connection

1. Sewer house connections shall extend from the existing sewer main to
the property line or edge of easement. Depending on the sewer petition
area, and type of existing sewer system, the sewer house connection
may either convey sewage into the main line by either a gravity sewer or
by a pump and force main. Both type of systems require the use of a
septic tank and a cleanout prior to the septic tank at the edge of
easement. Gravity systems also require the use of a double cleanout
between the septic tank and the sewer main, at the edge of property line.
Pumped systems require the use of a sewage effluent pump and basin as
well as a service valve assembly between the pump basin and the sewer
main, at the edge of property line.

2. Neighboring properties must remain in-service while the sewer main is
tapped. Therefore time-of-day restrictions on tapping the existing sewer
main may be required.

3. All materials must be in accordance with the Southwest Facilities
specifications, approved shop drawings and/or approved list of materials.

4. Pipelines shall have a minimum 42-inch bury depth and connect to the
sewer main without a drop connection.
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Gravity sewers shall be laid at a minimum 2% slope.

Force mains shall be laid level or have a positive slope so air does not
become trapped at high points.

Tanks

Locations — Septic tanks must be accessible for County maintenance
from the street. Tanks must be located within the proposed easement
area. Tanks shall be no closer than 10 feet from driveways or traveled
areas.

Materials — All materials shall be in accordance with the Southwest
Facilities specifications, approved shop drawings and/or approved list of
materials in Part 27.

Bury Depth — The bury depth for concrete septic tanks shall be a
minimum of 18-inches and a maximum of 6 feet from the top of the tank
to the ground surface.

Appurtenances — The riser shall be one piece, sized per the Southwest
Facilities specifications, and contain a waterproof seal between the riser
and the tank. The top of the riser shall extend 2 to 3 inches above final
grade. Final grading shall slope away from the riser and shall not allow
the ponding of water near the riser.

Sewage Effluent Pumps

1.

A sewage effluent pump may be required as part of the sewer house
connection. The sewage effluent pump will be owned and maintained by
the Division of Water and Sewer. Depending on the arrangement and
depth of the facilities, a privately owned ejector pump may be necessary
in order to convey the sewage from the house to the County facilities.

The pump manufacturer, model number, and size shall be in accordance
with the Southwest Facilities specifications

The pump accessories shall be in accordance with the Southwest
Facilities specifications.

The pump basin shall be 60 inches deep with a concrete anti-flotation
collar in accordance with the Southwest Facilities specifications.

The pump basin shall include a gasketted lid with bolts. Final grading
around the lid shall slope away from it and prevent the ponding of water
near it.
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6. Private sewage ejector pumps shall be owned and maintained by the
property owner. The private ejector pumps shall not adversely impact the
function of the County facilities.

Electrical Facilities

1. Control Panel — The control panel shall be mounted on the exterior of the
house within site of the basin. The distance between finished grade and
the center of the control panel shall be 5 feet. The control panel shall be
manufactured to match the original equipment in features and function.
Both electrical components and the control panel assembly must be UL
listed and feature the UL label.

The circuit breaker and control panel shall be mounted on the home a
minimum of one foot above the 100-year floodplain. The circuit breaker
and control panel shall be fully accessible and may require the
construction of a platform and stairs. If a plat form is required, the plat
form and stairs shall have hand-rails. The height from the deck of the
platform to the center of the breaker and control panel shall be 5 feet.

2. Wiring — All wiring shall comply with the Southwest Facilities
specifications, all electrical codes and be subject to inspection under a
Harford County electrical permit.

Landscaping

1. The planting of trees and shrubs shall not be any closer than 10 feet of
water and sewer facilities.

Special Provisions

Any deviation in the above guidelines shall receive written permission from the Division
of Water and Sewer. |If, in the judgment of the Engineer, other site conditions exist
which may adversely impact the location and size of the sewer facilities, Harford County
has the right to require revisions.

Inspections

A.

All work shall be subject to inspection, examination and testing by Harford
County. The property owner and his contractor(s) shall provide for the access to
observe all facets of the construction. Harford County has the right to require the
property owner and contractor to uncover any work which was performed but not
inspected. Harford County has the right to reject any work or materials which are
not in conformance with the approved engineered drawings, approved shop
drawings, permits, and Southwest Facilities specifications. Rejected
workmanship or materials shall be satisfactorily replaced with proper material.
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Any advice which the inspector may give to the property owner or contractor shall
not be construed as binding the County in any way or releasing the property
owner or contractor from fulfilling all of the terms of the installation and complying
with the engineered drawings, approved shop drawings, and Southwest Facilities
specifications. Where there is a disagreement between the property owner or
contractor and the inspector, the inspector will immediately notify the Water and
Sewer Engineer as to the issue of disagreement. If the property owner or
contractor still refuses to make the necessary corrections, the Deputy Director
will issue a written notification suspending all work and explaining the reason of
the shutdown. The inspector will be asked to leave the site immediately and any
work performed during the inspector’'s absence will not be accepted. Such
negligence on behalf of the property owner or contractor will delay the overall use
and occupancy acceptance.
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APPENDIX

Southwest Facilities Engineered Drawing
Sample Plan

Southwest Facilities Engineered Drawing
Sample Profile
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