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DATE: July 22, 2005

SUBJECT: Western Wake Regional Wastewater Management Facilities

Western Wake Water Reclamation Facility
PER Technical Memorandum No. 06 — Influent Wastewater
Characteristics/Effluent Limits

INTRODUCTION

This TM is one in a series of TMs being prepared for the Preliminary Engineering Report for the
Western Wake Regional Wastewater Management Facilities project. The purpose of this TM is to
present the preliminary engineering analysis and the resulting influent wastewater characteristics
for the Western Wake Water Reclamation Facility (WRF). The projected effluent limits for the
Western Wake WRF are also presented.

INFLUENT WASTEWATER CHARACTERISTICS

The Western Wake WRF will provide treatment for raw wastewater flows from the western Cary
service area, the western (Haw River) portion of the Morrisville service area, and the western (Haw
River) portion of the Apex service area. Wastewater flows from the western Cary service area
include flows from the Wake County portion of Research Triangle Park (referred to as RTP South).
All flows from the western Cary and Morrisville service areas were treated at the North Cary WRF
until 2004, after which time a portion of this flow was conveyed to the Durham County Triangle
WWTP.

There is currently no single wastewater flow stream that incorporates the flows that will be
conveyed to the Western Wake WRF. Instead, the influent to the Western Wake WRF will include
portions of wastewater flows currently treated at the North Cary WRF and the Apex Middle Creek
Wastewater Treatment Plant (WWTP). Therefore, influent wastewater characteristics for the Apex
Middle Creek WWTP were evaluated for determining the projected influent wastewater
characteristics for the Western Wake WRF. In addition, influent wastewater characteristics for four
existing pump stations were evaluated because they are expected to be representative of
wastewater characteristics for development projected to occur in the Western Wake WRF service
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area. The results of the evaluations for the Apex Middle Creek WWTP and these pump stations are
presented in the following sections. The influent wastewater characteristics for the North Cary WRF
were not evaluated because most of the flow from the North Cary WRF will not be treated at the
Western Wake WRF, and the existing influent for the North Cary WRF has significantly higher
concentrations for nitrogen and phosphorus than are typical for domestic wastewater. The source
of these higher concentrations has not been identified.

APEX MIDDLE CREEK WWTP AND KELLY ROAD PUMP STATION

Influent data for the period from January 2002 through August 2004 was reviewed in order to
develop projected wastewater characteristics for the Apex Middle Creek WWTP. Projected influent
wastewater characteristics based on the Middle Creek WWTP data are summarized in Table 6-1.
The design annual average flow is based on one-half of the Apex service area portion of the
projected 2020 Western Wake WRF flow.

TABLE 6-1
MIDDLE CREEK WWTP
PROJECTED INFLUENT WASTEWATER CHARACTERISTICS

ANNUAL AVERAGE

PARAMETER CONDITIONS
Design Flow, mgd 2.57
BODs, mg/L 175
Total Suspended Solids, mg/L 200
Total Kjeldahl Nitrogen, as N, mg/L 33.0
Ammonia Nitrogen, as N, mg/L 20.5
Total Phosphorus, mg/L 7.0

Influent data for the period from August 2004 through February 2005 was reviewed in order to
develop projected wastewater characteristics for the Kelly Road Pump Station in the western Apex
service area. Projected influent wastewater characteristics based on the Kelly Road Pump Station
data are summarized in Table 6-2. As for the Middle Creek WWTP, the design annual average flow
is based on one-half of the Apex service area portion of the projected 2020 Western Wake WRF
flow.
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TABLE 6-2
KELLY ROAD PUMP STATION
PROJECTED INFLUENT WASTEWATER CHARACTERISTICS

ANNUAL AVERAGE

PARAMETER CONDITIONS
Design Flow, mgd 2.57
BODs, mg/L 263
Total Suspended Solids, mg/L 251
Total Kjeldahl Nitrogen, as N, mg/L 39.8
Ammonia Nitrogen, as N, mg/L 28.3
Total Phosphorus, mg/L 7.2

WHITE OAK AND FIELDSTONE PUMP STATIONS

Wastewater characteristics for the White Oak and Fieldstone Pump Stations are expected to
represent influent characteristics for the portion of the Western Wake WRF flow from the Cary and
Morrisville service areas without consideration of RTP South. Influent data for the period from
August 2004 through February 2005 was reviewed in order to develop projected wastewater
characteristics for the White Oak and Fieldstone Pump Stations. Projected influent wastewater
characteristics based on the data for the White Oak and Fieldstone Pump Stations are summarized
in Tables 6-3 and 6-4, respectively. The design annual average flow for each pump station is
based on one-half of the combined Cary and Morrisville service area portion of the projected 2020
Western Wake WRF flow, excluding the flow from RTP South.
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TABLE 6-3
WHITEOAK PUMP STATION
PROJECTED INFLUENT WASTEWATER CHARACTERISTICS

ANNUAL AVERAGE

PARAMETER CONDITIONS
Design Flow, mgd 3.98
BODs, mg/L 242
Total Suspended Solids, mg/L 248
Total Kjeldahl Nitrogen, as N, mg/L 40.2
Ammonia Nitrogen, as N, mg/L 30.4
Total Phosphorus, mg/L 7.0
TABLE 6-4

FIELDSTONE PUMP STATION
PROJECTED INFLUENT WASTEWATER CHARACTERISTICS

ANNUAL AVERAGE

PARAMETER CONDITIONS
Design Flow, mgd 3.98
BODs, mg/L 206
Total Suspended Solids, mg/L 185
Total Kjeldahl Nitrogen, as N, mg/L 42.1
Ammonia Nitrogen, as N, mg/L 34.2
Total Phosphorus, mg/L 6.7
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KIT CREEK PUMP STATION (RTP SOUTH)

The Kit Creek Pump Station conveys the wastewater flow from RTP South to the Cary wastewater
collection and treatment system. Studies have been conducted for RTP South by O’'Brien & Gere to
evaluate projected wastewater flows and loadings for two existing pharmaceutical industries in RTP
South, as well as future pharmaceutical industries. These studies, along with data from the Kit
Creek Pump Station, were used to determine projected influent wastewater characteristics for RTP
South assuming pre-treatment would be implemented in RTP South to reduce nutrient loadings for
nitrogen and phosphorous. Influent data for the Kit Creek Pump Station for the period from
September 2003 through March 2005 was reviewed in order to develop the corresponding projected
wastewater characteristics for RTP South. The projected influent wastewater characteristics based
on the data from the Kit Creek Pump Station is summarized in Table 6-5. The design annual
average flow for RTP South is based on the portion of the projected 2020 Western Wake WRF flow
from RTP South, assuming pre-treatment is implemented for the pharmaceutical industries.

TABLE 6-5
KIT CREEK PUMP STATION (RTP SOUTH)
PROJECTED INFLUENT WASTEWATER CHARACTERISTICS

ANNUAL AVERAGE

PARAMETER CONDITIONS
Design Flow, mgd 1.81
BODs, mg/L 200
Total Suspended Solids, mg/L 191
Total Kjeldahl Nitrogen, as N, mg/L 40.0
Ammonia Nitrogen, as N, mg/L 25.0
Total Phosphorus, mg/L 7.0

CoOMBINED WESTERN WAKE WRF

Based on projected influent wastewater characteristics for the Apex Middle Creek WWTP and the
four existing pump stations in the western Apex and western Cary service areas, projected influent
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wastewater characteristics for the Western Wake WRF were determined. The projected 2020
influent flows and wastewater characteristics for the Western Wake WRF are summarized in Table
6-6. A maximum month to annual average flow ratio of 1.18 was applied in Table 6-6 based on an
analysis of plant record data for the North and South Cary WRFs over the period from 1995 to
2001, as reported in the Town of Cary Wastewater Collection System Master Plan (See Appendix
6A).

TABLE 6-6
WESTERN WAKE WRF wITH RTP SOUTH
PROJECTED INFLUENT WASTEWATER CHARACTERISTICS

ANNUAL AVERAGE MAXIMUM MONTH
PARAMETER CONDITIONS CONDITIONS
Design Flow, mgd 15.3 18.0
BODs, mg/L 219 226
Total Suspended Solids, mg/L 216 224
Total Kjeldahl Nitrogen, as N, mg/L 394 41.5
Ammonia Nitrogen, as N, mg/L 28.7 29.4
Total Phosphorus, mg/L 7.0 6.8

INSTANTANEOUS PEAK FLOW

Projected instantaneous peak flows for the Western Wake Regional Wastewater Management
Facilities were determined based on an analysis of historical peak flow data from the North and
South Cary WRFs for the period from January 1999 through November 2000, as summarized in the
Town of Cary Wastewater Collection System Master Plan (See Appendix 6A). Based on an
analysis of this data, excluding values greater than the 99" percentile, an instantaneous peak to
annual average flow ratio of 3.1 is recommended for the preliminary design of the facilities for the
Western Wake Regional Wastewater Management Facilities project. Based on this peaking factor,
the 2020 instantaneous peak flow for the Western Wake WRF is 47.3 mgd.
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SPECULATIVE EFFLUENT LIMITS

The effluent limits for the Western Wake WRF will be prescribed in the future NPDES permit issued
for the proposed discharge to the Cape Fear River. Speculative NPDES permit effluent limits for
the Western Wake WRF were requested from the N.C. Division of Water Quality (NCDWQ) for an
initial plant design capacity of 18 mgd and a future design capacity of 30 mgd. Speculative limits
were received from NCDWQ for these flows (see Appendix 6B), and are summarized as follows:

PARAMETER EFFLUENT LIMIT
Design Flow, mgd 18.0 30.0
BODs, mg/L 5/10 5/10
Total Suspended Solids, mg/L 30 30
Ammonia Nitrogen, mg/L 1/2 1/2
Fecal Coliform, No./2100mL 200 200
Total Phosphorus, Ib/day 300 500
Total Nitrogen, Ib/day 901 1,501
Dissolved Oxygen, mg/L 6.0 6.0

Summer/winter limits are shown for BODs and ammonia nitrogen. All permit concentration limits are
monthly averages except for total nitrogen and total phosphorus, which are seasonal averages
(April — October), and for dissolved oxygen (DO). Compliance for DO will be measured at the WRF
compliance point at the WRF site, and evaluated as a daily average. Total nitrogen and total
phosphorus seasonal loadings are based on concentrations of 6 mg/L and 2 mg/L, respectively.
These loadings are based on an interim nutrient strategy submitted to NCDWQ by the Middle Cape
Fear River Basin Association. A total residual chlorine limit of 28 ug/L (daily maximum) would also
be applied if chlorine is used for disinfection. Actual limits could be different from the speculative
limits pending review of the NPDES permit application for the proposed discharge. According to
NCDWQ regulations, the permit application for the proposed flow capacity may not be submitted
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until the environmental impact statement (EIS) is submitted to the N.C. Clearinghouse for public
comment.

FUTURE EFFLUENT LIMIT CONSIDERATIONS

A Total Maximum Daily Load (TMDL) is also required to be prepared by NCDWQ because of water
quality conditions in the Cape Fear River. The results of the TMDL and/or other monitoring and
modeling may indicate that more restrictive nutrient controls than those contained in the speculative
limits letter from NCDWQ are needed to protect water quality. Accordingly, NCDWQ recommended
that all future wastewater planning include flexibility in the design to accommodate additional
nutrient removal requirements that may be necessary in the future in response to water quality
issues for the Cape Fear River.
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Table 2-3
Cary Wastewater Service Area
Historical Wastewater Flows

Maximum Month Peaking

Annual Average Flow, mgd Maximum Month Flow, mgd Maximum Month Factor (Max. Month/Ann. Avg.)
N. Cary S. Cary N. Cary S. Cary N. Cary S. Cary N. Cary S. Cary
Year WRF WRF Total WRF WRF Total WRF WRF WRF WRF Total
1995 3.215 4.838 8.053 3.807 6.308 10.115 Oct. Oct. 1.18 1.30 1.26
1996 3.714 4.543 8.257 4.418 5.033 9.451 Sept. Sept. 1.19 1.11 1.14
1997 4.541 4.059 8.600 5.323 4.578 9.901 Dec. Feb. 1.17 1.13 1.15
1998 6.018 3.922 9.940 7.030 4.932 11.962 Mar. Mar. 1.17 1.26 1.20
1999 6.064 4.408 10.472 8.123 6.978 15.101 Sept. Sept. 1.34 1.58 1.44
2000 5.819 4.929 10.748 6.495 5.914 12.409 Feb. Feb. 1.12 1.20 1.16
2001 5.90 5.228 11.128 6.76 6.026 12.786 Mar. Mar. 1.15 1.15 1.15
Historical Average 1.19 1.25 1.21
Historical Average, excluding 1999 1.16 1.19 1.18

Sources: North and South Cary WRF records for calendar years 1995 through 2001.
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