PER TECHNICAL MEMORANDUM No. 26 CWHVEI\&NDSA\“ER

PREPARED FOR: Western Wake Partners

FROM: CDM/Hazen and Sawyer

PREPARED BY: Kevin Irby, Keith Williams

DATE: July 22, 2005

SUBJECT: Western Wake Regional Wastewater Management Facilities

Western Wake Water Reclamation Facility
PER Technical Memorandum No. 26 — Effluent Pump Station

INTRODUCTION

The purpose of this technical memorandum (TM) is to describe the recommended equipment and
facilities for pumping treated effluent from the proposed new Western Wake Water Reclamation
Facility (WRF) to the discharge point below Buckhorn Dam on the Cape Fear River. This TM
describes the preliminary design criteria, pump selection, recommended facilities, and estimated
costs to meet the process requirements.

PROCESS REQUIREMENTS

The effluent pump station will be designed to convey flows from the WRF and Holly Springs in two
phases. Section 3.0 of the Environmental Impact Statement (EIS) discusses the flow projections for
each phase of the project. For Phase 1, the average annual flow from the WRF is projected to be
15 million gallons per day (mgd). An additional 5 mgd from Holly Springs will be pumped to the
effluent pump station, resulting in a combined average annual flow of 20 mgd. The Phase 1
maximum monthly flow is 24 mgd (1.2 peaking factor) and the minimum monthly flow is 8 mgd. The
pumps will be selected to handle Phase 1 peak flows of 47.3 mgd from the WRF and 15.2 mgd from
Holly Springs (a firm capacity for Phase 1 of 62.5 mgd). A summary of the operating conditions for
the pump station is provided in Table 26-1. Total system head and pump operation curves are
shown in Figure 26-1.
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The flows will be pumped from a trench-type wet well, through a force main and gravity piping
system to the discharge location. The pump station wet well structure will be designed to
accommodate 99 mgd, the projected firm capacity of Phase 2.

TABLE 26-1
SUMMARY OF PHASE 1 OPERATING CONDITIONS

. . 62.5
Firm Capacity (mgd) 286
Maximum TDH (feet)

Minimum Monthly Flow (mgd) 8

Minimum TDH (feet) 23
Maximum Monthly Flow (mgd) 24
Average Annual Flow (mgd) 20

ALTERNATIVES EVALUATION

Potential pump alternatives for the Western Wake EPS include submersible and vertical turbine
pumps. For these conditions, submersible pumps would be less efficient than vertical turbine
pumps; therefore, more horsepower would be required. Submersible motors of the size required for
these operating conditions are not generally available.

PROPOSED FACILITIES

Pump Station Layout

Effluent from the WRF and Holly Springs will enter an underground concrete wet well. The wet well
will be designed to allow appropriate on/off cycles for the pumps. Phase | design willaccommodate
six vertical turbine pumps and space will be provided for one additional pump to convey the Phase
Il flows. The wet well will be constructed with a volume of 442,000 gallons to accommodate the
present and future flows. The pump station piping will also include a quick-connect to allow for
expediting bypass of the pump station in the event of an emergency. The bypass flow would be
pumped into the effluent force main. A plan and section drawings of the effluent pump station are
shown in Figure 26-2 and Figure 26-3.
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Vertical Turbine Pumps

The effluent pump station will consist of two sets of vertical turbine pumps to accommodate the flow
requirements in two operating ranges. Two single-stage vertical turbine pumps (two duty) will be
used to cover the normal flow requirements of the pump station (8 to 24 mgd). Four multi-stage
vertical turbine pumps (three duty, one standby) will convey flows in the 24 to 62.5 mgd range.

The pumps will be capable of operating under the full range of conditions as defined in Table 26-1
with the characteristics in Table 26-2. The two 400-hp pumps will operate with variable frequency
drives (VFDs) to allow for continuous adjustment of flows across varying conditions. Two 1,500-hp
pumps will each operate with a VFD. The remaining two 1,500-hp pumps will be constant speed
(CS).

TABLE 26-2
SUMMARY OF PUMP DESIGN REQUIREMENTS

Type Vertical Turbine Vertical Turbine
Number 4 (3 duty, 1 standby) 2 (2 duty)
Motor 2 VFD/2 CS 2VFD

Motor Size (hp) 1,500 400

The discharge piping from each pump will be 36-inch ductile iron and have an oil-cushioned flapper-
type check valve, as well as an isolation butterfly valve before joining the 48-inch force main
header.

Structures

The pump station will require an adjacent, independent electrical building to house the pump control
equipment. The foundation will consist of a slab-on-grade with the walls and roof being constructed
of materials similar to those found at other on-site buildings.
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ELECTRICAL REQUIREMENTS

The effluent pump station will be served by motor control centers connected in a main-tie-main
arrangement for reliability, maintainability, safety, and protection from common mode failures.
There will be power circuit monitors in the motor control centers to measure the power consumption
of the pump station. The motor control centers will also distribute 480 volt, 3-phase power to the
equipment loads and lighting transformer that will serve the new facility’s loads. The lighting
transformer will be used to step-down 480 volts, 3-phase to 120/208 volts, 3-phase power to serve
lighting, receptacles, and other low voltage loads in the new facility. The motor control centers,
panelboards, lighting transformer, and control panels will be located in an electrical building
adjacent to the pump station. The electrical building will have a climate-controlled environment.

INSTRUMENTATION AND CONTROLS

The effluent pump station electrical building will be equipped with a programmable logic controller
(PLC) for control of the pumps. A control panel will house the PLC, and include an enclosure
suitable for the local environment, uninterruptible power supply (UPS) and battery backup, surge
suppressor devices, and all ancillary equipment. The PLC control panel will include a computer
operator workstation for local access to PLC alarms, status indicators, and controls.

Graphic interface screens, status and alarm points, databases, reports, and other functions will be
developed to represent, monitor, and control the pump station. Under normal circumstances, all of
these functions will be accessed from operator workstations in the WRF control room. Some of
these functions will also be available at the PLC control panel. Field instruments and controls will
be provided for this process, including ultrasonic level meters for pump control, and in-line magnetic
flow meters for measuring pump output. All instruments and controls will include, as available and
appropriate, local indicators and switches for manual operation, and will be hardwired to the pump
station PLC for automatic control and remote monitoring.

ESTIMATED CAPITAL COSTS

The estimated construction costs for the Western Wake WRF effluent pump station, based on the
preliminary design presented above, are $8,726.000. Due to the preliminary nature of the design, a
15 percent construction contingency is included in the cost estimate. Additionally, 10 percent of the
estimated subtotal construction cost, including construction contingency, is included to estimate the
cost for engineering and construction services. Finally, legal and financial services are estimated to
be 5 percent of the project subtotal. A summary of the estimated costs is presented in Table 26-3.
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TABLE 26-3

PRELIMINARY COST ESTIMATE

ITEM
Excavation
Backfill
Dewatering
Sheeting
Concrete
Masonry and Roofing
Vertical Turbine Pumps
Motors
Pump Installation
Piping
Valves
HVAC
Electrical
Instrumentation and Controls

Subtotal

Construction Contingencies

Engineering and Construction Services
Legal and Financial

Total Construction Cost

CosT (%)
$114,000
$85,000
$50,000
$30,000
$595,000
$648,000
$1,500,000
$450,000
$683,000
$17,000
$480,000
$70,000
$1,748,000
$100,000

$6,570,000
$985,000

$755,000
$416,000

$8,726,000
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Figure 26-1
Pump and System Curves for Phase |
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