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1.0 INTRODUCTION 
This technical memorandum (TM) is one of a series of TMs being prepared for the Preliminary 
Engineering Report (PER) for the Western Wake Regional Wastewater Management Facilities 
Project (Project).  The purpose of this TM is to present the alternatives analysis conducted for the 
selection of a water reclamation facility (WRF) site and the associated influent and effluent pipelines 
that will provide wastewater treatment service for the Towns of Apex, Cary, and Morrisville, as well 
as the Wake County portion of Research Triangle Park (RTP South). 

The Western Wake Partners (Partners) initially identified 30 sites as potential candidates for a new 
WRF.  After conducting visual inspections from the public road right-of-way (ROW) to assess the 
physical features of each potential site, the Partners selected 13 of the 30 sites for additional study. 
 The additional study included a qualitative and quantitative evaluation of factors determined to be 
important for selecting a WRF site.  These factors included (a) private property impacts, (b) 
environmental impacts, (c) project costs (d) environmental justice, and (e) potential changes in the 
water surface elevation of Harris Lake.  Based on the results of that evaluation, the Partners 
identified three of the sites for further consideration.  In the final phase of the alternatives analysis, 
the Partners identified a preferred site for construction of a WRF. 

The alternatives analysis presented in this TM demonstrates that the Partners have evaluated a 
reasonable number of alternatives and selected one that avoids impacts (private property and 
environmental) to the greatest extent practicable.  Where avoidance is not practicable, the Partners 
have identified mitigation measures to minimize impacts. 

1.1 PROJECT PURPOSE AND NEED 
The Partners are the Towns of Apex, Cary, Morrisville, and Holly Springs. The proposed Project has 
been designated the Western Wake Regional Wastewater Management Facilities Project. 
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The purpose of the proposed Project is to provide wastewater service for regionally projected 
growth and development and to comply with regulatory mandates issued by the North Carolina 
Environmental Management Commission (EMC) and the North Carolina Department of 
Environment and Natural Resources (NC DENR).  In July 2001, the EMC placed a requirement on 
the Towns of Apex, Cary, and Morrisville, as well as Wake County, to return reclaimed water to the 
Cape Fear River Basin as a condition of receiving an interbasin transfer certificate to withdraw 
water from Jordan Lake and discharge the water to the Neuse River Basin.  In addition, NC DENR 
is requiring the Town of Holly Springs to discontinue the Town’s wastewater discharge from the 
Utley Creek Wastewater Treatment Plant (WWTP) due to nutrient enrichment issues in the creek 
and downstream in Harris Lake.  In accordance with the regulatory mandates issued by the EMC 
and NC DENR, the proposed Project must be operational and discharging effluent to the Cape Fear 
River by January 1, 2011. 

1.2 PROJECT DESCRIPTION 
The proposed Project includes the construction of a single regional WRF (Western Wake WRF) to 
provide wastewater treatment service for the Towns of Apex, Cary, and Morrisville, and RTP South. 
 The wastewater service area boundaries for the Western Wake WRF, and the other wastewater 
treatment facilities located in western Wake County, are illustrated in Figure 5-1.  Unresolved areas 
shown in Figure 5-1 are intended to represent areas that have not yet been assigned to one of the 
existing or proposed wastewater service areas.  However, flow estimates for the unresolved areas 
are included in the total flow projections for 2020 and 2030 and are proportionally allocated to the 
Town of Apex and the Town of Holly Springs. 

Under the proposed Project, Holly Springs will meet future wastewater treatment capacity needs by 
continuing to treat wastewater at the Town’s existing Utley Creek WWTP, and the entire discharge 
from the Utley Creek WWTP (8.0 million gallons per day [mgd]) will be conveyed to a common 
effluent disposal system that will serve the Western Wake WRF and the Utley Creek WWTP.  The 
common effluent disposal system will discharge effluent to the Cape Fear River downstream of 
Buckhorn Dam.  The discharge location was selected by NC DENR staff in April 2004. 

In December 2004, NC DENR issued speculative effluent limits for the proposed Western Wake 
WRF.  These included summer limits for oxygen-consuming wastes of 5 milligrams per liter (mg/L) 
for 5-day biochemical oxygen demand (BOD5) and 1 mg/L for ammonia-nitrogen, and seasonal 
(April through October) mass limits for nutrients based on permitted flow and effluent concentrations 
of 6 mg/L total nitrogen and 2 mg/L total phosphorus. 
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1.3 PROJECT IMPLEMENTATION PLAN 
The proposed Project will be implemented in two phases.  The Phase I facilities, which must be 
operational by January 1, 2011, will provide for a maximum monthly average discharge capacity of 
24 mgd to the Cape Fear River below Buckhorn Dam.  The capacity of these facilities will meet the 
projected needs of the Project Partners until 2020.  The capacity of the WRF in Phase I will be 18 
mgd.  The Town of Holly Springs will contribute an additional 6 mgd to the effluent disposal system 
for a total discharge to the Cape Fear River of 24 mgd. 

The Phase II facilities, which are projected to be online by July 1, 2020, will provide for a total 
maximum monthly discharge capacity of 38 mgd to the Cape Fear River below Buckhorn Dam.  The 
capacity of these facilities will meet the projected needs of the Project Partners until 2030. The 
capacity of the WRF in Phase II will be 30 mgd and the Town of Holly Springs will contribute an 
additional 8 mgd to the effluent disposal system for a total discharge to the Cape Fear River of 38 
mgd. 

2.0 REGULATORY PROCESS 
In accordance with the North Carolina State Environmental Policy Act (SEPA), the Partners are 
preparing an environmental impact statement (EIS) to discuss the environmental impacts 
associated with the proposed Project.  The EIS also presents a discussion of the measures the 
Partners will implement to mitigate identified impacts.  The successful conclusion of the EIS 
process will be documented in the form of a Record of Decision (ROD) issued by NC DENR. 

In April 2006, the Partners submitted a preliminary draft EIS to the Construction Grants and Loans 
Section (CG&L) of the NC DENR Division of Water Quality (DWQ).  On June 15, 2006, NC DENR 
conducted a public hearing to receive comments on the preliminary draft EIS.  The public comment 
period remained open until June 30, 2006. 

NC DENR’s Hearing Officers’ Report and Recommendations (Hearing Officers’ Report) was issued 
on July 20, 2006.  The Hearing Officers' Report summarizes the oral and written comments 
received during the public comment period and  presents recommendations regarding additional 
information that the Partners should consider for incorporation into the EIS in order for the 
document to be considered suitable for submission to the State Clearinghouse as a final draft EIS. 

Based on the recommendations of the Hearing Officers’ Report, and after consultations with the 
Hearing Officers and other NC DENR staff, NC DENR prepared two guidance letters for the 



DRAFT 
PER Technical Memorandum No. 5 
WRF Site Selection 
Western Wake Regional Wastewater Management Facilities 

February 16, 2007 
Page 5 of 47 

Partners (Appendix A).  In response to the NC DENR guidance letters, the Partners have prepared 
this TM to present the alternatives analysis conducted for the selection of a WRF site and 
associated influent and effluent pipelines. 

3.0 PRELIMINARY INVESTIGATIONS 

The purpose of the preliminary investigations was to identify areas in western Wake County that 
may be suitable for construction of a new WRF. To initiate the preliminary investigations, the 
Partners first defined the land area requirements for the new facility. The minimum land area 
requirements were established at approximately 200 acres to provide the Partners with sufficient 
flexibility to preserve environmental resources (streams, wetlands, steep slopes, etc.) during facility 
planning and to provide for a minimum 200-foot forested buffer around the site perimeter.  The 
purpose of the 200-foot buffer is to minimize potential impacts to neighboring properties from odor, 
visual appearance, noise, and light. 

3.1 PRELIMINARY SITE SELECTION CRITERIA 
To identify areas that could be suitable sites for a new WRF, the Partners reviewed previous reports 
and considered the following physical feature data: 

1) Location of 100-year floodplain  

2) Location of wetland areas 

3) Location of perennial and intermittent streams, and allowance for 100-foot buffers for 
streams 

4) 200-foot buffer around site 

5) Topographic features (slope conditions) 

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRMs) were 
reviewed to determine the geographic extent of the 100-year floodplain.  Potential areas of wetlands 
were identified using National Wetlands Inventory (NWI) maps as issued by the U.S. Department of 
Interior, Fish and Wildlife Service.  Topographic characteristics, as well as the locations of perennial 
and intermittent streams, were determined using US Geological Survey (USGS) maps.  In addition, 
the Partners considered the information and data from the following reports: 

• “West Cary/West Apex Wastewater Treatment Feasibility Study,” ARCADIS, October 1997 

• “Long-Range Wastewater Facilities Plan for the Town of Apex, North Carolina,” Wooten, 
December 1999 
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• “DRAFT Environmental Assessment for a New Reclaimed Water Discharge to Cape Fear 
River,” ARCADIS, December 2001 

• “Western Wake Regional WRF and South Cary WRF Expansion Analysis,” ARCADIS, March 
2002 

3.2 SITES SELECTED FOR ADDITIONAL STUDY 
As a result of the preliminary investigations, 30 areas were identified that could be suitable as the 
site of a new WRF.  A map presenting the locations of the 30 sites is shown on Figure 5-2. 

Based on the physical features recorded for each site during the visual inspections conducted from 
public road ROW, the Partners eliminated 17 sites from further consideration and retained 13 sites 
for additional study.  Table 5-1 identifies the sites retained for additional consideration and the sites 
eliminated from further consideration.  For sites eliminated from further considerations, notations 
are provided in Table 5-1 regarding the physical features of concern for the site. 
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Table 5-1 

Preliminary Investigation Data 
Site No. Remarks 

1 Site bisected by road and located in Chatham County. 
2 Site located adjacent to American Tobacco Trail. 
3 Site retained for additional consideration. 
4 Developer has option on property. 
5 New development on site (Heritage Point).  In Chatham County.  Near Jordan Lake. 
6 Site retained for additional consideration. 
7 ARCADIS site (1997).  Relatively steep site and intermittent streams located on site. 
8 Wooten site (1999).  Intermittent stream crosses site. 
9 Site retained for additional consideration. 

10 Established, moderately developed residential area. 
11 Site combined with Site 12 and retained for additional consideration. 
12 Site combined with Site 11 and retained for additional consideration. 
13 New subdivision with large houses and lots. 
14 Site retained for additional consideration. 
15 Developed, with large tracts/horse farms. 
16 Site retained for additional consideration. 
17 Horse farms/large residences on east side of site.  Difficult access to rest of site. 
18 Residences and Wake County recycling site along road.  Historic church on site. 
19 Undeveloped.  Relatively difficult access. 
20 Site retained for additional consideration. 
21 Site retained for additional consideration. 
22 Site retained for additional consideration. 
23 Undeveloped.  Relatively steep site. Difficult access. 
24 Undeveloped.  Relatively steep site.  Difficult access. 
25 Site retained for additional consideration. 
26 Site retained for additional consideration. 
27 Undeveloped.  Near residences. Site of planned unit development within Holly Springs Town Limits.  
28 Site retained for additional consideration. 
29 Undeveloped.  Relatively steep site.  Difficult access. 
30 Site retained for additional consideration. 
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4.0 EVALUATION OF ALTERNATIVE WRF SITES 

The factors considered during the WRF site selection process were (a) private property impacts, (b) 
environmental impacts, (c) project costs, (d) environmental justice and (e) potential changes in the 
water surface elevation of Harris Lake.  The raw data collected for each WRF site relative to these 
factors are presented in Appendix B. 

4.1 PRIVATE PROPERTY IMPACTS 
Minimizing the number of people directly impacted by the WRF construction is an important 
consideration for the Partners.  The evaluation of private property impacts presented in this TM is 
limited to the WRF sites and does not consider private property impacts associated with pumping 
station and pipeline construction. 

CRITERIA 
The evaluation of private property impacts was intended to quantify the number of individuals who 
would be directly impacted as a result of constructing a new WRF.  The evaluation addressed both 
property acquisition impacts and relocation impacts.  Property acquisition impacts were defined by 
quantifying the number of parcels and the number of unique property owners associated with each 
WRF site.  The number of unique property owners represents the number of individuals whose land 
would be purchased (i.e., impacted) by the Project.  Relocation impacts were defined by quantifying 
the number of dwelling units on each WRF site.  The number of dwelling units represents the 
number of households that would be relocated (i.e., impacted) by the Project. 

Easement acquisitions were not included in the evaluation because the existing property owners 
will retain title to the property and the Partners will only be granted limited use and access. 

DATA 
To define the number of parcels, number of unique property owners, and number of dwelling units, 
the Partners established a boundary for each of the 13 potential WRF sites.  Each boundary was 
based on providing a minimum area of 200 acres, which includes a 200-foot buffer from adjacent 
properties, and matching existing parcel boundaries to the greatest extent practicable.  GIS data 
were used to define the area, the number of parcels, the number of unique property owners, and 
the number of dwelling units associated with the boundary area established for each WRF site.  The 
results of this analysis are presented in Table 5-2. 
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Table 5-2 

Private Property Impact Data 

Site No. Estimated 
Area, acres 

Number of 
Parcels 

Number of Unique 
Property Owners 

Number of 
Dwelling Units 

3 240 16 15 10 
6 206 10 10 5 

9 229 22 17 4 

11/12 215 11 8 7 

14 245 1 1 0 

16 307 8 8 4 

20 219 2 1 0 

21 212 1 1 0 

22 224 3 2 1 

25 226 4 3 0 

26 235 7 5 3 

28 246 9 6 1 

30 295 3 3 0 
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SUMMARY OF PRIVATE PROPERTY IMPACTS 
Based on the data presented in Table 5-2, the potential WRF sites were divided into three distinct 
groups based on number of dwelling units and number of unique property owners.  Groupings 
based on these two criteria are presented in Table 5-3.  Group 1 sites are those determined to be 
the most favorable and Group 3 sites are those determined to be least favorable. 

Table 5-3 
Private Property Impact Evaluation 

Groupings Based on Dwelling Units and Unique Property Owners 

Dwelling Units 

Group 1 WRF Sites 
No dwelling units onsite 

Group 2 WRF Sites 
1 dwelling unit onsite 

Group 3 WRF Sites 
3 or more dwelling units onsite 

14 22 3 
20 28 6 
21  9 
25  11/12 
30  16 

  26 
Unique Property Owners 

Group 1 WRF Sites 
1 unique property owner 

Group 2 WRF Sites 
2 or 3 unique property owners 

Group 3 WRF Sites 
4 or more unique property owners 

14 22 3 
20 25 6 
21 30 9 
  11/12 
  16 

  26 
  28 
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4.2 ENVIRONMENTAL IMPACTS 
Because the individual components (pumps stations, pipelines, treatment facilities, etc.) of the 
proposed Project are functionally interdependent, thereby constituting a single and connected 
action, the evaluation of environmental impacts for the alternative WRF sites took into account the 
entire Project.  To assess total environmental impacts, a qualitative and quantitative evaluation 
using 12 environmental indicators and 19 combinations of WRF sites and pipeline routes was 
conducted. 

The environmental indicators considered for purposes of evaluating total environmental impacts are 
identified in Table 5-4. 

Table 5-4 
Environmental Indicators 

Wetlands Parks, greenways and open space 
Perennial streams Prime farmlands 
Intermittent streams Forest resources 
NC Wildlife Resources Commission (WRC) game lands Rare, threatened and endangered species 
FEMA flood plains Significant Natural Heritage Areas 
Federal lands Archaeological and cultural resources 
 

To quantify the total environmental impacts associated with each of the 13 sites, the Partners 
identified preliminary routes for influent and effluent pipelines.  Preliminary routes for both types of 
pipeline were developed based on raw wastewater entering the regional wastewater system at the 
West Cary Pump Station and effluent being discharged at the main stem of the Cape Fear River 
downstream of Buckhorn Dam.  For Sites 20, 21, 22, 25, 26, and 28, two alternative effluent 
transmission routes were identified.  One route extended around the western side of Harris Lake, 
and the other around the eastern side.  As an example, Figure 5-3 illustrates the two pipeline routes 
considered for Site 25.  The pipeline routes required to accommodate each of the 13 potential WRF 
sites are presented in Appendix B. 

Total environmental impacts were estimated by combining the environmental impacts for each WRF 
site with the environmental impacts for each pipeline route.  The estimate of total environmental 
impacts for each potential WRF site is presented in Table 5-5. 
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Rare, Threatened, and Endangered (RTE) Species 
The total potential RTE species impacts ranged from 6 to 13 reported occurrences of RTE species. 
 The sites with the greatest potential impact on RTE species were Sites 20 (NW Route), 21 (NW 
Route), and 22 (NW Route), each with total estimated impacts of 13 reported occurrences. The site 
with the least potential impact on RTE species was Site 16, with total estimated impacts of 6 
reported occurrences.  For the remaining 15 combinations of WRF sites and pipeline routes, the 
impacts ranged from 7 to 12 reported occurrences. 

Based on RTE data, there did not appear to be a significant difference among the 19 combinations 
of WRF sites and pipeline routes.  Therefore, the RTE environmental indicator was not used in the 
quantitative evaluation. 

Significant Natural Heritage Areas (SNHA) 
The total SNHA impacts ranged from 4.2 acres to 8.4 acres.  The sites with the greatest potential 
impact on SNHAs were Sites 22 (SE Route), 21 (NW Route), 20 (NW Route), 21 (SE Route), and 
20 (SE Route), with total estimated impacts of 4.9, 7.2, 7.7, 7.8 and 8.4 acres, respectively.  For the 
remaining 14 combinations of WRF sites and pipeline routes, the potential impacts were 4.2 acres. 

Based on SNHA data, there did not appear to be a significant difference among the 19 
combinations of WRF sites and pipeline routes.  Therefore, the SNHA environmental indicator was 
not used in the quantitative evaluation. 

Historic District or Structures 
The total potential historic district or structures impacts ranged from 4 to 11 districts or structures.  
The site with the greatest potential impact for this indicator was Site 6, with a total estimated impact 
on 11 districts or structures.  The sites with the least potential impact on historic districts or 
structures were Sites 25 (SE Route), 26 (SE Route), and 28 (SE Route), each with a total estimated 
impact on four historic districts or structures.  For the remaining 15 combinations of WRF sites and 
pipeline routes, the impacts ranged from 6 to 8 districts or structures. 

Based on historic district or structures data, there did not appear to be a significant difference 
among the 19 combinations of WRF sites and pipeline routes.  Therefore, this indicator was not 
used in the quantitative evaluation. 

Summary of Qualitative Evaluation 
Table 5-6 presents a summary of the qualitative evaluation conducted for the 12 environmental 
indicators and 19 combinations of WRF sites and pipeline routes. 
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QUANTITATIVE EVALUATION OF TOTAL ENVIRONMENTAL IMPACTS 
To complete the quantitative evaluation of total environmental impacts, the Partners calculated a 
composite environmental impact score for the combination of WRF sites and pipeline routes 
retained for consideration.  Based on the findings of the qualitative evaluation, the environmental 
indicators listed below were not retained for the quantitative evaluation because there were only 
limited differences among the combinations of WRF sites and pipeline routes. 

• Federal lands 

• Parks, greenways, and open space 

• RTE species 

• SNHAs 

• Historic districts and structures 

For purposes of scoring, all of the remaining environmental indicators were considered to have 
equal importance. 

The scoring method is based on assigning a value of 5 to the combination of WRF site and pipeline 
route that has the least favorable characteristics for a given environmental indicator; a value of 1 is 
assigned to the combination that has the most favorable characteristics for a given environmental 
indicator.  For combinations with values between the least favorable and the most favorable, the 
scores for each environmental indicator were determined by interpolation.  The calculations and 
scores for total environmental impacts for each combination of WRF site and pipeline route are 
presented in Appendix C.  A summary of the results of the scoring for total environmental impacts is 
presented in Table 5-7. 
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Table 5-7 
Composite Scores 

Total Environmental Impacts 
Site No. Score 

3 36 

6 Not scored.  Significant impacts for federal lands and parks, greenways and 
open space 

9 Not scored.  Significant impacts for wetlands, perennial streams for WRF, 
FEMA floodplain, and parks, greenways and open space 

11/12 16 
14 31 
16 Not scored.  Significant impacts for perennial streams for WRF. 

20 (NW Route) Not scored.  Significant impacts for intermittent streams for WRF 
20 (SE Route) Not scored.  Significant impacts for intermittent streams for WRF 
21 (NW Route) Not scored.  Significant impacts for intermittent streams for WRF 
21 (SE Route) Not scored.  Significant impacts for intermittent streams for WRF 
22 (NW Route) 29 
22 (SE Route) 30 
25 (NW Route) 24 
25 (SE Route) 29 
26 (NW Route) 23 
26 (SE Route) 28 
28 (NW Route) 24 
28 (SE Route) 25 

30 Not scored.  Significant impacts for intermittent streams and WRC game 
lands for WRF 
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SUMMARY OF TOTAL ENVIRONMENTAL IMPACTS 
Based on the data presented in Table 5-7, the 19 combinations of WRF sites and pipeline routes 
can be divided into three distinct groups based on findings from the qualitative and quantitative 
evaluations.  Groupings based on the qualitative evaluations and composite environmental scores 
are presented in Table 5-8.  Group 1 sites are those determined to be the most favorable and 
Group 3 sites are those that are candidates for elimination because of significant environmental 
impacts. 

Table 5-8 
Total Environmental Impacts 

Groupings Based on Qualitative and Quantitative Evaluations 

Group 1 WRF Sites 
Scores less than 25 

Group 2 WRF Sites 
Scores greater than 25 

Group 3 WRF Sites 
Candidates for elimination due to 
significant environmental impacts 

(Not scored) 

11/12 3 6 
25 (NW Route) 14 9 
26 (NW Route) 22 (NW Route) 16 
28 (NW Route) 22 (SE Route) 20 (NW Route) 
28 (SE Route) 25 (SE Route) 20 (SE Route) 

 26 (SE Route) 21 (NW Route) 
  21 (SE Route) 
  30 
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EVALUATION OF ENVIRONMENTAL JUSTICE 
For purposes of evaluating EJ, NC DENR has established 50 percent minority population as the 
threshold for determining adverse EJ impacts and for requiring the Partners to take action to 
address EJ.  Based on the data presented in Table 5-11 for the 0.5-mile radius, the least favorable 
WRF sites with respect to EJ were Sites 14 (83 percent) and 28 (67 percent).  For the 1.0-mile 
radius, the least favorable sites were Sites 14 (54 percent) and 20 (54 percent). 

4.5 HARRIS LAKE WATER SURFACE 
In August 2005, Progress Energy informed the Nuclear Regulatory Commission (NRC) of its 
plans to submit an application for a combined operating license (COL) for a nuclear power plant. 
On January 23, 2006, Progress Energy announced that it had selected the Harris Nuclear Plant 
as the preferred site in the Carolinas for expanding nuclear power generating capacity. 

The current site for the Harris Nuclear Plant was originally planned for four nuclear reactors.  
Currently, the Harris Nuclear Plant is a single-reactor, 900-megawatt facility. The facility 
generates power for more than 550,000 homes and is Progress Energy's newest nuclear power 
plant, having begun commercial operation in 1987.  Progress Energy has indicated that the 
Harris Nuclear Plant is the preferred site in the Carolinas for expanding nuclear power 
generating capacity because of the facility’s proximity to transmission line capacity and cooling 
water supply. 

HARRIS LAKE IMPACTS 
The current cooling water supply source for the Harris Nuclear Plant is Harris Lake.  Progress 
Energy has indicated that cooling water supply is one of the most important factors in 
determining the suitability of a site, and the Cape Fear River and Harris Lake are deemed to be 
reliable and sustainable water supplies.  Harris Lake covers an area of approximately 4,100 
acres and has an average depth of approximately 18 feet.  Progress Energy has indicated that 
the water surface elevation of Harris Lake may need to be raised to support a second nuclear 
power generating unit at the Harris Nuclear Plant. 

Progress Energy has indicated to the Partners that the final determination of the water surface 
elevation requirements for Harris Lake will be deferred until detailed technical and 
environmental analyses are complete.  Pending completion of those analyses, however, 
Progress Energy has communicated to local governments that it will not grant utility easements 
in the vicinity of Harris Lake below an elevation of 260 feet.  The most recent communication to 
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this effect was issued by Progress Energy to the Town of Holly Springs in 2006 in response to a 
request by the Town for a water and sewer utility easement. 

Using currently available GIS data, the Partners prepared Figure 5-5 to illustrate the geographic 
extent of the water surface of Harris Lake at an elevation of 260 feet.  As shown in Figure 5-5, 
increasing the water surface elevation of Harris Lake to 260 feet would impact the development 
and technical feasibility of Sites 20, 21, 22, 28, and 30 for construction of both the WRF and the 
associated influent and effluent pipelines. 

SCHEDULE 
Based on indications from Progress Energy, it is anticipated that the technical and 
environmental analyses required for the COL application will be completed in late 2007 and the 
application will be submitted to the NRC in early 2008.  If approved by the NRC—and if 
Progress Energy decides to build—construction could begin as early as 2010, and a new plant 
could be online in approximately 2016. 

CONCLUSIONS 
The Partners understand that there is uncertainty associated with the future water surface 
elevation requirements for Harris Lake, and that Progress Energy will not be able to make a final 
determination on the water surface elevation requirements until late 2007.  In addition, approval 
of the COL application by the NRC is not expected until late 2008 or early 2009. 

If Progress Energy determines that it is necessary to raise the water surface elevation of Harris 
Lake, it would result in increased costs for Sites 20, 21, 22, 28, and 30 and possibly render the 
use of some these sites impracticable.  The cost impacts cannot be estimated until the final 
water surface elevation has been established.  The 20-year PW costs presented in Section 4.3 
do not include costs required to address impacts associated with increasing the water surface 
elevation of Harris Lake. 

The Harris Lake water surface elevation is an important indicator to be considered as part of the 
site selection evaluation.  Waiting to finalize the WRF site selection process for Progress 
Energy’s completion of the COL application and the NRC’s approval of the COL, would 
compromise the Partners’ ability to comply with the January 1, 2011 deadline issued by the 
EMC and NC DENR. 
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DISPARITIES IN SEWER SERVICE 
The environmental justice assessment must document if there is a disparity in the provision and 
location of sewer treatment and transport facilities between the general population for the Project 
service area and population of the affected area for Site 14.  If evidence suggests that there is a 
disparity, then the Partners must provide an explanation. 

There are currently four wastewater treatment facilities in the Project service area:  South Cary 
Water Reclamation Facility, North Cary Water Reclamation Facility, Middle Creek Wastewater 
Treatment Plant and the Utley Creek Wastewater Treatment Plant.  The minority and low-income 
statistics for these existing facilities for the 0.5 mile and 1.0 mile radii are presented in Table 5-15. 

Table 5-15 
Environmental Justice Statistics – Existing Wastewater Treatment Facilities 

Minority Statistics 
0.5 mile radius 1.0 mile radius 

Existing Facility Estimated Minority 
Population/Estimated Total 

Population 

Percent 
Minority 

Estimated Minority 
Population/Estimated Total 

Population 

Percent 
Minority 

North Cary WRF 52/238 22% 397/1,652 24% 
South Cary WRF 14/89 16% 139/890 16% 
Middle Creek WWTP 27/30 90% 209/435 48% 
Utley Creek WWTP 33/212 16% 406/1,370 30% 
Site 14 86/103 83% 158/292 54% 

Income Statistics 
0.5 mile radius 1.0 mile radius 

Existing Facility Estimated Population with 
1999 Income below Poverty 

Level/Estimated Total 
Population 

Percent Low-
Income 

Estimated Population with 
1999 Income below Poverty 

Level/Estimated Total 
Population 

Percent Low-
Income 

North Cary WRF 6/824 1% 38/2,528 2% 
South Cary WRF 8/257 3% 35/1,104 3% 
Middle Creek WWTP 16/538 3% 61/2,085 3% 
Utley Creek WWTP 3/83 4% 25/492 5% 
Site 14 11/152 7% 34/525 7% 

 
The overall minority statistics (percent minority) for Wake County and the Project service area are 
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30% and 20%, respectively.  The overall income statistics (percent low-income) for Wake County 
and the Project service area are 8% and 4%, respectively.  Based on the data presented in Table 5-
15, and given the minority and income statistics for Wake County and the Project service area, it 
can be stated that the Partners have not engaged in a pattern of locating sewer treatment and 
transport facilities in areas with high percentages of minority or low-income populations. 

In accordance with North Carolina General Statutes, each Partner has water and sewer policies 
and ordinances which provide for the fair and equitable availability of water and sewer service.  
These policies and ordinances have been, and continue to be, applied uniformly and without 
prejudice to individuals that desire to receive sewer service from each of the four existing 
wastewater treatment facilities in the Project service area.  Site 14 is located in the long-range 
urban service area for the Town of Apex.  Accordingly, water and sewer service for properties 
located within the existing corporate limits and long-range urban service area for the Town of Apex 
will be provided in accordance with the water and sewer policies and ordinances enacted, and as 
may be amended, by the Town Council of Apex.  These policies and ordinances will be applied 
uniformly and without prejudice throughout the Town’s jurisdiction.  It can be stated that there is not 
a disparity in the provision of sewer service between the general population of the Project service 
area and the population of the affected area for Site 14. 

HISTORICAL IMPACTS 
The environmental justice assessment must document whether the minority and or low-income 
populations in the Project area have suffered historically from environmental management and 
public facilities. Existing environmental management and public facilities located in the Project 
service area have been identified using the BasinPro (Version 8.0) GIS shapefiles distributed by the 
North Carolina Center for Information and Analysis.  The results of this analysis are presented in 
Table 5-16 and Figure 5-7. 

Table 5-16 
Existing Environmental Management and Public Facilities 

Western Wake Service Area 
Number of Facilities 

Area Total Pop. 
Total 
Area 

(sq.mi.) WWTPs 
Hazardous 

Waste 
Sites 

Solid 
Waste 

Facilities 
Swine 

Lagoons 
Land 

Application 
Sites 

NPDES 
Dischargers Prisons 

Project 
Service Area 157,593 19.1 4 13 15 0 0 10 0 
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As shown in Figure 5-7, a large concentration of environmental management and public facilities 
(17 facilities) are located along a 3.0 mile wide corridor of North Carolina Highway 55 (NC 55) just 
south of US 1.  Within this area, there are areas that have as many as seven environmental 
management and public facilities located within a 1.0 mile radius. 

The closest facility to Site 14 is a Wake County Convenience Center located at 3401 New Hill-
Holleman Road.  Unlike municipal governments, for residents located in the unincorporated portions 
of the County, the County does not provide curbside solid waste pickup service.  As an alternative 
to curbside pickup service, the County provides convenience centers so that residents in the 
unincorporated portions of the County can deliver their trash and recyclable materials to a central 
location.  The convenience centers are provided as a convenience for residents located in the 
unincorporated portions of the County until such time as when the area is incorporated into a 
municipal jurisdiction and curbside pickup service is provided by the municipality. 

The other facility located in relatively close proximity of Site 14 is the Shearon Harris Nuclear Plant. 
 The Shearon Harris Nuclear Plant is located within 2.7 miles of Site 14.  If impacts are associated 
with the Shearon Harris Nuclear Plant, at a radius of 2.7 miles the Shearon Harris Nuclear Plant 
would also impact Site 20, Site 21, Site 22 and Site 30. 

PUBLIC PARTICIPATION 
The environmental justice assessment must document that the minority and low-income populations 
impacted by the proposed Project were provided with an opportunity to participate in the decision-
making process. 

Appendix I of the draft EIS presents a record of the various public participation forums that 
individuals and groups have used to provide comments for the proposed Project.  Public 
participation has taken the form of governing board meetings, at which the project is discussed, 
public meetings to present information and identify issues of concern, and public hearings to 
present information and receive formal written and verbal comments.  A public meeting was 
conducted for residents located in the vicinity of Site 14 on June 14, 2005, and a public hearing was 
conducted for the overall proposed Project on June 15, 2006. 

Based on comments received at the public hearing of June 2006, NC DENR requested that the 
Partners conduct additional public participation efforts.  In response to NC DENR’s request, the 
Partners conducted a series of one-on-one, door-to-door meetings with residents located within 1.0 
mile of Site 14.  The focused public participation program for Site 14 was conducted to (a) identify 
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public concerns regarding the proposed WRF, and (b) identify mitigation measures the Partners 
could implement to address the concerns.  Two rounds of door-to-door, one-on-one interviews were 
conducted for Site 14.  The first round was conducted for the 0.5-mile radius on December 8 and 9, 
2006.  The second round was conducted for the area between the 0.5- and 1.0-mile radii on 
January 6, 7, and 8, 2007. 

During the interviews a total of 191 parcels were visited.  Interviews were conducted with 70 
individuals representing 82 of the 191 parcels (43%); no one was found to be home at 39 parcels 
(20%); 67 parcels (35%) were found to have vacant structures or were undeveloped and three 
parcels were inaccessible.  The most commonly recorded issues of concern during the door-to-
door, one-on-one interviews were (a) odors, (b) groundwater contamination, and (c) water and 
sewer service availability.  The draft Public Participation Report is presented in Appendix E. 

RE-EVALUATION OF ALTERNATIVES AND MITIGATION MEASURES 
In accordance with NC DENR guidance for conducting environmental justice assessments, if 
minority or low-income populations are impacted disproportionately and adversely, then the 
Partners may need to re-evaluate alternatives and develop mitigation measures to minimize 
adverse impacts.  Based on the findings of the public participation efforts, and in accordance 
with NC DENR guidance, the Partners have re-evaluated the alternatives and developed 
mitigation measures to minimize adverse impacts. 

The re-evaluation of alternatives is presented in Section 4.0 of this TM.  The alternatives 
analysis presented in Section 4.0 demonstrates that the Partners have evaluated a reasonable 
number of alternatives and selected one that avoids impacts to the greatest extent practicable.  
Based on the results of the re-evaluation, the Partners reaffirm that Site 14 is the preferred site 
for construction of a new WRF. 

In response to the findings of the public participation efforts, the Partners have developed 
mitigation measures for odors, groundwater contamination and water and sewer service.  The 
Partners’ experience with the other wastewater treatment facilities located in the Project service 
area is that such facilities can be designed, constructed and operated to reduce or eliminate the 
adverse impacts associated with these issues.  As a result, the minority populations for Site 14 
will not be impacted disproportionately and adversely by the Project.  A discussion of the 
mitigation measures is presented in the following sections. 

Odor – The mitigation measure to address impacts related to odor will be implemented by the 
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Partners regardless of the location of the WRF.  A key element of the mitigation is a 200-foot 
forested buffer that will surround the WRF.  This is a larger buffer than exists for any of the other 
wastewater treatment facilities in the Project service area.  There are two main areas where 
odors will occur at the water reclamation facility:  (a) the influent headworks structure, and (b) 
the solids handling facilities. The Partners will implement best operations practices and 
equipment to reduce the generation and migration of nuisance odors for the water reclamation 
facility.  These practices and technologies have been implemented successfully at the South 
Cary WRF and the North Cary WRF and include cover systems for the headworks structure, 
biofiltration systems for odor treatment, and improved process control for dissolved oxygen and 
mixing at solids handling facilities. 

Groundwater Resources – Mitigation measures to reduce or eliminate groundwater resource 
impacts will be implemented by the Partners regardless of the location of the WRF.  There will 
be no impacts from groundwater withdrawal because the proposed WRF will not rely on 
groundwater for water supply.  Potable water supply for the proposed WRF will be provided 
from the Town of Apex water distribution system.  Potential impacts from chemical spills will be 
minimized because chemicals will be stored in covered areas and double-containment 
structures.  Continuous monitoring and control of the chemical storage facilities will be by 
ultrasonic liquid level monitoring and float level switches connected to the WRF monitoring and 
control system. 

Potential impacts to groundwater resources resulting from leaking or failed pipelines will be 
minimized by inspection, maintenance, and operation of the raw wastewater conveyance 
system in accordance with the Partners’ System-Wide Wastewater Collection System Permits. 
In accordance with these permits the Partners are required to inspect high-priority pipelines at 
least every 6 months and pumping stations at least weekly.  In addition, the Partners are 
required to have Spill Response Action Plans, which are available for review upon request. 

Water and Sewer Service – The Partners propose to provide water and sewer service to the 
residents located adjacent to the WRF site, in Census Block 534.03-1053.  The Town of Apex 
will serve as the water and sewer service provider and will have responsibility for the planning, 
design, land acquisition, permitting, construction, and operation of the water and sewer system 
for the affected community. 

It is understood that the provision of water and sewer service is being provided for the sole 
benefit and use of the existing residents and property owners, as well as the existing structures, 
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located within the boundaries of the affected area.  Accordingly, all capital costs required for the 
installation of the new water and sewer system will be paid by the Partners.  The property 
owners within the affected area will not be required to pay acreage fees or capacity fees to 
obtain water and sewer service.  However, the property owners will be required to pay a 
monthly water and sewer bill proportional to the level of service received as determined by 
monthly water meter readings.  In the event a property is sold or redeveloped, then the acreage 
fees and capacity fess will be become due and payable to the Town of Apex by the property 
owner of record. 

Finally, the properties within the affected area that accept water and sewer service will not be 
required to be immediately annexed into the corporate limits of the Town of Apex.  The Town of 
Apex will not require annexation for a period of at least five years after the startup of the WRF. 

5.3 PREFERRED ALTERNATIVE 
Based on the results of the alternatives analysis, the Partners have identified Site 14 as the 
preferred site for construction of a new WRF.  This finding is consistent with the information and 
data presented in the April 2006 preliminary draft EIS.  Site 14 is recommended as the preferred 
site based on the following considerations: 

1) Lowest private property impacts for unique property owners and dwelling units 

2) Moderate total environmental impacts, with no significant environmental impacts identified 

3) Lowest 20-year PW cost and lowest Phase I capital cost 

4) No impacts to project if water surface elevation of Harris Lake raised to elevation 260 feet 

5) Mitigation measures will be implemented to address issues of concern 

a) Facility design, construction, and operation will include mitigation for odor 

b) Facility design, construction, and operation will include mitigation measures to protect 
groundwater resources 

c) Water and sewer service will be provided to residents within the affected community 
adjacent to the WRF site 




