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EXECUTIVE SUMMARY

The South Carolina Public Service Authority (Santee Cooper) proposes to construct and operate
two pulverized coal-fired steam generating units with associated facilities, a rail line extension
and transmission corridor construction (Pee Dee Site) in Florence County, South Carolina (SC).
The total net generating capacity of the facility will be 1,200 megawatt (MW). The facility is
proposed to be located on a 2,709-acre tract on the Great Pee Dee River, in an area

approximately 25 miles southeast of the City of Florence, near the Town of Pamplico.

This project was first considered by Santee Cooper in the early 1980s. In 1983 a comprehensive,
3-volume Environmental Assessment Report (1983 EA) was prepared by Gilbert/
Commonwealth under contract with Santee Cooper to assess environmental impacts associated
with the project. This document, as well as additiénal supplemental reports, was submitted to the
U.S. Department of the Army Corps of Engineers (USACE) and the South Carolina Department
of Health and Environmental Control (SCDHEC) in conjunction with permit applications.
Permits and regulatory certifications that were issued to Santee Cooper for this project include

the following:

« A Finding of No Significant Impacts (FONSI; National Environmental Policy Act)
« USACE Section 10/404 permit (issued 1984, expired 1994)

. SCDHEC Section 401 Water Quality Certification (issued 1984)

. State Construction Permit (issued 1986, expired 1994)

The primary purpose of this environmental assessment report is to provide updated information
for the reauthorization of this project.I The focus of this report is on changes to the project and
changes to the existing environment since 1983. The most significant project modifications
include: 1) downsizing of the baseload generation from 2,200 MW to 1,200 MW; 2) technology
and recycling improvements that will allow a significant reduction of solid waste disposal areas;
3) reconfiguring the site layout to avoid impacts to many of the larger, high value wetlands; 4)
detailing a rail line extension to the project for raw materials delivery; and 5) construction of a
new transmission corridor as part of the project. In general, potential adverse environmental
impacts associated with the proposed project have been minimized as a result of these project

modifications.
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A No Action alternative was analyzed and rejected because power demand will exceed supply
under that alternative. Six potential locations throughout lower South Carolina were evaluated
and ranked on environmental and engineering criteria, with the Pee Dee Tract selected as the
preferred location. For this assessment, three generating station layout alternatives were
considered and Alternate Layout #3 was identified as the preferred alternative based on the
fewest impacts to on-site wetlands and other environmental categories. Three transmission
corridor alternatives were considered and Alternative Corridor #2 was identified as the preferred
alternative for several reasons; including its use of the existing Friendfield-Lake City right-of-
way (ROW), reliability issues, and it requires the least amount of clearing of forested acres.
Four materials transportation alternatives were considered and the Southern Rail Line
Alternative was identified as the preferred alternative because it was considered to be the most

efficient mode of transport and to have the least environmental impacts.

Several environmental areas that were analyzed in the 1983 EA did not change significantly or
would be impacted to a lesser level as a result of the facility modifications. These environmental
areas include: landform and geology; land use; and cultural resources. This Environmental
Assessment Report provides a ge'neral summary of the 1983 analysis and updated baseline

information.

Other environmental areas have changed more significantly over time due to various factors such
as industrial trends in Florence and Marion Counties and altered composition of vegetation,
wildlife and aquatic resources. Detailed analyses of these topics are contained in this report, and

are summarized below.

Hydrology and Water Quality - The water Consumption Rate from the proposed facility (net

loss) of 24.5 cfs (29 cfs — 4.4 cfs) will comprise approximately 0.25% of mean river flow.
Maximum consumption may increase to 43.4 cfs if a third pump is required during times of high
river flow. Projections about how water withdrawal from the Great Pee Dee River might
influence downstream saltwater intrusion indicate that specific conductance (an indicator of salt
water) would have increased 26 umhos during 1995-2002 at the most downstream gauge had the

Pee Dee Station been in operation during that time period.
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The facility should be able to meet the various expected effluent criteria and in-stream water
quality standards during normal operations. Insofar as the Great Pee Dee River is impaired with
respect to mercury in fish, and the facility will increase levels of mercury in the river, additional
mercury reduction technologies may be required, particularly if a mercury Total Maximum Daily
Load (TMDL) requirement is promulgated for the Pee Dee River basin. A model of expected
mercury loading using river flow data from the nearest gauge and expected mercury
concentration in effluent indicated that under most operating conditions river water mercury
concentrations would increase by 0.005 pg/L or less. These estimates of mercury concentrations

were based on actual measured data from a similar existing Santee Cooper facility (Cross Plant).

Temperature simulations completed for this report indicated that in-stream temperature standards

will be met.

The QUAL2e DO model for expected National Pollutant Discharge Elimination System
(NPDES) permit conditions at the site indicate that in-stream DO may decrease by less than 0.02
mg/L. The expected discharge water quality (based on effluent data from the Cross Plant) is not

anticipated to further impact in-stream water quality.

Implementation of erosion control best management practices (BMPs) and a storm water
pollution prevention plan (SW3P) are expected to minimize impacts to river sediments during
construction. Adherence to stormwater management and discharge permit requirements during

operation should minimize sediment quality impacts.

Wetlands - The Pee Dee Site has been determined to have an estimated 520.95 acres of
jurisdictional (regulated Section 404) waters of the U.S. including wetlands. This includes
443.66 acres on the Pee Dee Tract, 58.79 acres on the proposed transmission corridor and 18.50
acres on the proposed rail corridor. In addition, approximately 26.9 acres of non-jurisdictional
wetlands are located on the site; 26.87 acres on the Pee Dee Tract and .03 acres on the proposed
Transmission Corridor. The project will result in unavoidable impacts to approximately 85.66
total acres of jurisdictional wetlands (13.70 acres filled; 71.83 acres cleared; 0.09 acres
excavated; and 0.04 acres back-filled and bedded). This includes 17.59 acres on the Pee Dee
Tract (including .44 acres filled for the intake structure), 58.68 acres on the transmission corridor
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and 9.39 acres on the rail corridor. In addition, the project will also result in impacts to
approximately 8.09 acres of non-jurisdictional wetlands on the Pee Dee Tract (5.29 acres filled;
2.21 acres cleared; and 0.59 acres dredged). No impacts to non-jurisdictional wetlands on either

the transmission corridor or the rail corridor are expected.

The current design layout for the generating station on the Pee Dee Tract has resulted in
significant reductions in impacted jurisdictional wetlands (17.59 acres) when compared to the

1983 layout (58.95 acres).

A wetland mitigation plan will be developed and implemented. Compensatory mitigation to
offset unavoidable impacts to wetlands and other aquatic resources can be accomplished through
several options. The plan will include a focus on improving water quality and wildlife values.
Mitigation for wetland impacts may take place on-site, off-site, in mitigation banks, or be funded
by in-lieu fees. Mitigation may include creation, enhancement or restoration of wetlands and
their functions; or through the preservation of on-site wetlands, preservation of wildlife corridors
along connected wetlands and the Great Pee Dee River, and by providing upland buffers adjacent

to wetlands.

Vegetation - The dominant vegetative communities on the site are pine forest and pine
plantations, many of which were formerly used as crop lands but have been converted to
silviculture.  The development of the transmission and rail corridors, and the phased
development of the facility, would ultimately result in the loss of approximately 1,420 acres of
various plant community types, most of which consist of pine forest, pine plantation, mixed
forest, and hardwood forest. The removal of this amount of the site’s forested lands will have a
minimal impact on Florence County timber resources, since this represents less than 0.5% of

timber resources county-wide.

Two federal protected plant species known to occur within Florence and Marion counties are
Canby’s dropwort (Oxypolis canbyi) and American chaff-seed (Schwalbea americana). Results
of the on-site surveys, literature review and communications with resource agency personnel

indicate that neither of these species occur on the Pee Dee Site. Numerous state listed plant
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species were observed on-site during the surveys in 2006, and populations of one state-listed

plant species is reported to occur in the vicinity of the proposed transmission line.

Wildlife - A review of the federal listed threatened and endangered species for Florence and
Marion Counties was conducted to address the habitat conditions and the potential for
occurrence of any federal protected animal species on-site. Three federal protected bird species
known to occur within Florence and Marion counties include red-cockaded woodpecker (RCW),
bald eagle and woodstork. Results of the on-site surveys, literatur_e review and communications
with resource agency personnel indicate that these species do not occur on the Pee Dee Site.
During the baseline studies conducted for the 1983 EA, one pair of RCWs was identified within
the Pee Dee Tract. However, several subsequent RCW studies (conducted in 1989, 1991 and
1994) indicate that the cavity trees previously inhabited by the RCWs have been abandoned and
the RCWs no longer inhabit the site; despite management activities that were implemented to

enhance the RCW habitats.

Aquatic Resources - A 2006 electrofishing survey in the Great Pee Dee River at the site resulted

in the capture of 66 fish (CPUE = 28 fish/probe hour) with a species richness of 13. The most

commonly captured species were: blue catfish, carpsucker, and longnose gar. Deformities,
erosion, lesion, and tumor (DELT) abnormalities were observed in two fish for an incidence rate
of 3%. Skin-on fillets were measured for Total mercury in Blue Catfish and Gizzard Shad, both
resident species. Neither of these species have fish consumption advisories in the Great Pee Dee
River, but the concentrations measured in this study indicate that they approach levels where “no

consumption” advisories are usually established (250 pg/kg).

A site-specific entrainment rate of 17 fish/million gallons was ‘estimated via filtration of
>170,000 gallons of river water over a 24 hour period. Based upon projected water use estimates
for the plant, it is expected that approximately 480 larval fish/day would be entrained by the

plant during periods of maximum withdrawal.

Shortnose sturgeon is the only federal listed aquatic species known to occur in the vicinity of the
Pee Dee site. Entrainment and impingement of the early life stages of sturgeon eggs will be

minimized by the placement of the intake screens, small slot width of the wedgewire screens and
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associated low through-slot velocities, and expected distribution of eggs and larvae. In general,
the effects of the discharge from the Pee Dee Station should be minimal based on the projected
small size of the discharge plume that would allow for a zone of passage for migrating fish.
Suitable substrates for shortnose sturgeon spawning were identified approximately two to four
miles downstream of the proposed discharge structure, which is well removed from potential

operational impacts.

Air Quality - The Pee Dee Station will be located in an area that is currently in attainment with
National Ambient Air Quality Standards (NAAQS) for all regulated pollutants. The primary
pollutants that would be emitted by the facility are particulate matter (PM), sulfur dioxide and
nitrogen oxide (NOy). Electrostatic precipitators (ESPs) will be used to control PM, and wet
limestone scrubber systems will reduce sulfur dioxide emissions. Nitrogen oxides will be
controlled using post-combustion technology. Air modeling shows that the operation of the units

at the Pee Dee Station would not cause a violation of any of the NAAQS.

The Pee Dee Station will also have to comply with the federal Prevention of Significant
Deterioration (PSD) Program. Florence County has sufficient Class I and Class II increment

available for consumption for the Pee Dee Station for all three pollutants.

Land Use — The layout of the final site plan consists of a 1,245 acre ‘footprint’ within the Pee
Dee Tract. The proposed transmission and rail corridors consist of approximately 144 and 31
acres impacted, respectively. The facility footprint is slightly larger than was evaluated in the
1983 EA. This will result in more acreage impacted for the construction of the generating
station. However, 297 acres of this footprint are reserved for future ash ponds and solid waste

landfills, which are not expected to be needed, and therefore constructed, for at least 20 years.

Cultural Resources — Eight sites potentially eligible for the National Register of Historic Places
(NRHP) were identified on the Pee Dee Tract in the 1983 EA. In order to verify the location and

condition of these sites, a Phase I Archaeological Survey is being conducted for the Pee Dee
Tract, in general accordance with State Historic Preservation Office (SHPO) guidelines for

Section 106 compliance. Upon completion of the Phase I Archaeological Survey, Santee Cooper
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will avoid and minimize impacts to NRHP-eligible resources on the subject property. Impacts
that cannot be avoided will be mitigated according to SHPO requirements, including data
recovery. NRHP-eligible or listed resources avoided by construction activities will be subject to
active preservation by deed-restriction or other suitable methods to be determined by the SHPO,
Santee Cooper and other consulting parties. Phase [ Archaeological Surveys have been
completed for the transmission and rail corridors, resulting in a determination that there will be

no effect on significant archaeological resources.

Noise — Noise modeling, completed for the 1983 EA, associated with plant operations indicated
that levels <65 decibels (dB) can be expected in all areas of the site, with the exception of
residences located near the intersection of Ashley and Duli Roads (See Section 4.8), under the
operating scenarios considered. Noise measurements taken in 2006 near the proposed location of
the generating station indicate that the current eight-hour time weighted average sound level is
44.5 dB. The current Florence County noise ordinance makes exceptions for the conduct of
manufacturing operations. The proposed Pee Dee Station should be exempt from further noise

regulations under that ordinance.

Railway noise may be normally unacceptable atsix residences in close proximity to the
generating station and one church in close proximity to the proposed rail. Noise calculations
indicate that noise levels at the church will be within the acceptable range if the_ use of
whistles/horns can be eliminated at the rail crossing of SC Secondary Route 791 (S-791;
Chinaberry Road) through the use of automatic crossing guards.

Solid Waste and Hazardous Materials — There are no known historic solid or hazardous waste

issues that will require clean-up prior to construction. Operation of the facility will require the
use and storage of significant amounts of raw materials and chemicals including; coal, fuel oil,

limestone, pet coke, anhydrous ammonia, sulfuric acid, and sodium hypochlorite.

Production of electricity and the corresponding pollution controls will inherently generate waste
material. The majority of the solid waste generated will be in the form of bottom ash, fly ash and
Flue Gas Desulfurization (FGD) system waste. Following temporary on-site storage of these

wastes, much of these materials will be sold as raw materials for various industries. Remaining
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material that cannot be sold may be disposed of on-site. There will be two types of waste
disposal areas on the plant site. One will be for bottom ash in ash ponds and the other for fly ash
and scrubber sludge in the solid waste disposal areas. The facility will be required to comply

with federal and state laws pertaining to waste and hazardous materials storage and handling.

Traffic — Primary access to the proposed facility will be along South Carolina Secondary Route
57 (S-57, Old River Road). Turn lanes and traffic control measures may need to be added to S-
57. Construction materials and plant components will be delivered to the site via existing roads
and rail, which will include re-opening a decommissioned rail line. Coal trains one-mile in
length (approximately 100 rail-cars), slowed to travel speeds of 4-6 miles per hour once they
reach the site, will deliver coal once per day to the site. The area of greatest disruption to traffic
flow from these trains will be at the junctions of US Route 378 (US 378), SC Route 41 (SC 41)
and S-57 at Kingsburg. Local traffic will be affected by site-related traffic during the

construction phase and also by train traffic during the operation phase.

Socioeconomics — Population increases in the project area are expected to be minimal from 2000

to 2030. The project will provide hundreds of new jobs during both the construction and
operation phases with 80 - 90% expected to be local hires. It is estimated that as many as 1,500
workers will be required during peak construction. Population increase resulting from project
personnel is expected to comprise < 6% of the projected population growth in the project area. It
is expected that a permanent work force of approximately 200 people will be required once both
units are operational. Since most workers are expected to be local hires, it is likely that local
infrastructure will be able to meet increased demands imposed by new workers. The plant’s
emergency services plan will need to be coordinated with local emergency officials to address

catastrophic events scenarios.

Conclusions — A review of monitoring data, field surveys and other recent environmental studies
indicate the project will result in relatively minor, unavoidable environmental impacts. Total
impacts remain similar in relation to what was permitted during a 1983 NEPA-review for a

previous version of this project. A FONSI was issued as a result of the 1983 review.
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1.0 INTRODUCTION

1.1  Location of Project Site

The South Carolina Public Service Authority, herein referred to as Santee Cooper, plans to
construct and operate a new two-unit coal-fired electrical generating station in Florence County,
South Carolina, at a site located along the Great Pee Dee River near the Town of Pamplico. The
site, 2,409 acres, was purchased in 1981. An additional 300 acres were purchased in 1983/84

bringing the total site acreage to 2,709 acres, not including the transmission and rail corridors.

The site is located in Florence County, South Carolina, approximately 90 miles east of the City
of Columbia, 40 miles northwest of Myrtle Beach, and 25 miles southeast of the City of Florence
(Figures 1-1, 1-2 and 1-3). South Carolina Secondary Route 57 (S-57, Old River Road) is
oriented through the site from northwest to southeast. The Great Pee Dee River forms the site's
northeastern boundary. The Town of Pamplico, not shown in the aerial view, is the closest town
to the site, located approximately five miles to the northwest. The Pee Dee site includes a
transmission corridor (discussed in Section 1.3.4) that extends westward from the site
approximately 11.94 miles to the existing Friendfield-Lake City transmission right-of-way
(ROW) and a rail corridor (discussed in Section 1.3.5) that extends approximately 4.34 miles

from the site, in a southeasterly direction, to an operational railway in Poston.

1.2 Project Status

Santee Cooper commissioned Gilbert/ Commonwealth, of Reading, Pénnsylvania, to conduct an
environmental assessment (EA) of the project for a U.S. Department of the Army Corps of
Engineers (USACE) permit application to construct intake and discharge structures for the
proposed electrical generating station. The EA was completed in 1983 and submitted to the
USACE in January 1984, as part of the permit application. After review and public notice, the
USACE issued a Section 10/404 Permit (No. 84-3Z-005) to Santee Cooper with an effective date
of August 24, 1984 and an expiration date of June 30, 1994. The Section 401 Water Quality

Certification was issued by the South Carolina Department of Health and Environmental Control

1-1
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(SCDHEC) on March 6, 1984. The State of South Carolina (State Budget and Control Board)
also issued a construction permit (P/N 84-3Z-005) with an effective date of July 23, 1986 and an
expiration date of July 23, 1989. A Permit Modification was issued by the State Budget and
Control Board with an effective date of July 10, 1989 and an expiration date of June 30, 1994, to
provide a State Construction Permit with the same time frame as the USACE Section 10/404
Permit. Copies of the Section 10/404 Permit, the Section 401 Water Quality Certification, and

the State Construction Permit are contained in Appendix B.

The electrical load projections forecast in the 1983 EA called for four units, two at 500
megawatts (MW) each and two at 600 MW each to be constructed at the Pee Dee site.' The
original Pee Dee site schedule anticipated that the 500 MW units Would come on-line in 1995
and 1999, with the larger units following in 2003 and 2007. At Santee Cooper’s other coal-fired
facility, Cross Generating Station, Units 2 and 1 were planned to come on-line in 1984 and 1991,
respectively. Cross Unit 2 began commercial operation in 1984 as planned, but due to many
factors, primarily of which was load growth, Unit 1 at Cross was delayed until May 1995.
Similarly, construction at the Pee Dee site was delayed. Up-dated load projections and planned

capacity additions envisioned at this time are discussed in detail in Section 2 of this report.

1.2.1 Site Management

Santee Cooper has had the entire site in the Wildlife Management Area Program since 1984. As
such, Santee Cooper has managed the site in cooperation with the South Carolina Depaﬁment of
Natural Resources (SCDNR) for wildlife conservation and management. Agricultural and
silviculture operations and management have also continued since 1984. In addition, Santee
Cooper has actively managed and worked to improve the red-cockaded woodpecker (RCW)
habitat. However, studies conducted in 1989, 1991, and 1994 report no evidence of RCW

activity on-site or within 0.5 mile of the site vicinity.

Agricultural activities at the site have decreased during the last 15 years. The acreage desired

and leased by area farmers has steadily decreased through the 1980's; down to 125 acres leased

' MW numbers are net ratings. Gross ratings minus station electrical requirements yield the net ratings.
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on the site for agricultural activities in 2006. As agriculture activity decreased, Santee Cooper
increased the silviculture acreage by planting loblolly pine in previously cultivated agricultural
fields. A total of 680 acres of agricultural fields have been planted in pine. Also, in cooperation
with SCDNR, Santee Cooper established food plots for wildlife, with over 25 acres planted for
wildlife in 2005. Timber harvests have been conducted at various areas within the site, which

resulted in 30 acres reforested during the last 5 years.

1.2.2 Permit Status

1.2.2.1 Federal Section 10/404 Permit, Section 401 Certification and the State Construction

Permit

In July 1982, the USACE published interim final rules for nationwide permits (47 Federal
Register, page 31794). This publication included a permit for “outfall structures and associated
intake structures” where discharges of effluent from the outfall are authorized by a NPDES
permit. At that time, Santee Cooper was in the process of preparing the EA for the Pee Dee
Station. It appeared that Santee Cooper could utilize this nationwide permit for the Pee Dee
Station and since it was the only federal permit required, the National Environmental Policy Act

(NEPA) would not be triggered (see Section 1.2.3.5) and there would be no need for the EA.

Santee Cooper was greatly concerned about utilizing the nationwide permit for a project of this
magnitude and submitted detailed commenfs in respdnse to the July 1982 Federal Register
publication. Their principal concern was that there may be instances in which an individual
permit would better serve the pubiic interest and be a wiser choice for the applicant. When an
entity is engaged in large-scale construction, there is a clear benefit to obtaining certainty. That
certainty can only be obtained after there is a complete opportunity for public scrutiny of the
project and an opportunity for public comment. The issuance of an individual permit, with its
attendant procedural requirements for public notice, comment and appeal, provides an entity that
is engaged in a large-scale project with a final resolution of what issues may be deemed
controversial. Santee Cooper’s primary comment was that the USACE should explicitly include

a provision for an applicant to request an individual permit.
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The USACE responded to comments in Regulatory Guidance Letter No. 83-1, dated January 17,
1983, by stating that if an entity proposing to conduct an activity covered by a general permit
specifically requests that the activity be regulated on an individual permit basis in lieu of the
general permit, the District Engineer will accept and process the application for én individual

permit if the reasons cited by the applicant are adequate to support the request.

Subsequently, Santee Cooper requested an individual permit and the USACE agreed to accept
their application. The USACE Public Notice for the project dated January 23, 1984, noted that
the applicant elected not to avail itself of the nationwide permit and instead, pursue an individual
permit. This was also noted in the District Engineer’s Statement of Findings dated June 1, 1984
(Appendix B).

Both the USACE Section 10/404 Permit and the State Construction Permit expired on June 30,
1994. Santee Cooper initiated informal discussions with the USACE in early 1994 with regard
to a permit extension. A formal request for an extension dated June 9, 1994, was submitted to
the USACE with a copy and a request to SCDHEC for a corresponding extension of the State
Permit (Appendix B). In addition, the 1994 RCW Report was submitted by letter dated August
22, 1994 in support of Santee Cooper's request that Condition (f) (RCW Management) be deleted
from the Permit(s) (Appendix C). Copies of the report were forwarded to both the United States
Fish and Wildlife Service (USFWS) and to the SCDNR.

The Section 401 Water Quality Certification (Appendix B) issued by SCDHEC on March 6,
1984 included no expiration date. The public notice associated with the present application for-
reauthorization of federal and state construction permits will include a request for a new Section

401 Water Quality Certification.

1.2.2.2 Wetlands

Santee Cooper facilitated an on-site meeting with the Charleston District USACE on October 9,
1981 at the Pee Dee Tract, in order to delineate jurisdictional wetlands. A map was prepared
indicating the areas that were determined to be jurisdictional wetlands and the USACE verified

the delineation by letter dated November 3, 1981 (Appendix D). Topographic mapping was later
1-4



Draft Environmental Assessment — Santee Cooper - : . October 2006
Pee Dee Electrical Generating Station

prepared and parties agreed that jurisdictional wetlands would include all the land below 33 feet
National Geodetic Vertical Datum (NGVD). The USACE verified this updated delineation by
letter dated December 7, 1983 (Appendix D). It should be noted that headwaters and isolated
wetlands were not regulated as jurisdictional waters until several years later. In addition, neither

the 1981 nor the 1983 verification letters indicated any expiration dates.

Questions have arisen through the years regarding the amount of time jurisdictional wetland
verifications are valid when specific time limits were not imposed. In an effort to provide a
consistent national approach to reevaluating wetland delineations, the USACE issued guidance,
in the form of Regulatory Guidance Letters (RGLs). Specifically, RGL Nos. 90-6 and 94-1 were

issued to address this issue.

Paragraph 4 of RGL 90-6 states that written wetland jurisdictional delineations made before the
effective date of this guidance, without a specific time limit imposed, will remain valid for a
period of two years from the effective date of this RGL, which was August 14, 1990. Thus the
Pee Dee delineation would be valid through August 14, 1992. However, paragraph S of RGL
90-6 states that the District Engineer can extend wetland verifications for an additional five years
from the expiration date in paragraph 4 (August 14, 1992), which would allow for the Pee Dee
delineation to be valid through August 14, 1997. This is due to the fact that the Section 10/404
permit was issued prior to the effective date of the RGL, and the fact that substantial fesources

have been expended. At the end of the five-year period, a new delineation would be required.

A new delineation, which included isolated wetlands, was performed in 1996 and was verified by
the USACE by letter dated March 10, 1997 (Appendix D). An updated wetland delineation and
USACE field verification, conducted in 2006, is included in Sections 3.3 and 4.3 of this report.

Wetland delineations were also conducted along the transmission and rail corridors in July and
August, 2006. The USACE has been contacted to request a wetlands determination for these
areas (Appendix D). '
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1.2.2.3 Federal Protected Species

The 1983 EA revealed the presence of two (2) organisms included in the Federal and State
Endangered Species lists. These were the shortnose sturgeon (Acipenser brevirostrum) and the
red-cockaded woodpecker (Picoides borealis). The sturgeon was identified as occurring in the
waters of the Great Pee Dee River near the site and Santee Cooper found the woodpecker on the
property. Upon these findings, Santee Cooper initiated informal consultation with both the State
and Federal Wildlife agencies. During the application period, the USACE conducted formal
consultation with the National Marine Fisheries Service (NMFS) (concerning the shortnose
sturgeon) and with the. USFWS (concerning the red-cocked woodpecker).  Biological
Assessments were prepared in 1983 concerning project impacts on these species. These
assessments concluded that the proposed project was not likely to affect the continued existence
of, or result in the destruction or adverse modification of any critical habitat of the shortnose

sturgeon or the red-cocked woodpecker.

Under the terms of the original permit, Santee Cooper agreed to manage specific areas where
red-cockaded woodpeckers (RCW) were found. Management activities included removal of
hardwoods and debris within 33 feet (10 meters) of the cavity trees, prescribed burnings, and
thinning. Despite Santee Cooper’s efforts, follow-up studies conducted in 1989, 1991, and 1994
(Appendix C) report no evidence of RCW activity in any of these areas. Copies of these reports
were forwarded to both the USFWS and to the SCDNR.

The intake structure was specifically re-designed to minimize potential impacts to the shortnose
sturgeon. Updated information regarding the RCW and the shortnose sturgeon is provided in
Sections 3.3 and 4.3 of this report.

1.2.2.4 Cultural Resources

Santee Cooper performed an intensive archeological reconnaissance of the Pee Dee Tract as part
of the 1983 EA. A total of 103 cultural resource sites were located and evaluated in terms of
their ability to satisfy the criteria for significance set forth in 36 Code of Federal Regulations

(CFR) 800.10, concerning the eligibility of the resources for inclusion in the National Register of
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Historic Places (NRHP). These included thirty-nine prehistoric sites, thirty-three historic
archeological sites, nine home-sites, sixteen tobacco barns, and seven pack houses. The conduct
of the fieldwork and preparation of the report was designed to follow the recording standards set

forth at 36 CFR 63 and the information requirements set forth at 36 CFR 66.

Copies of the final report, entitled “Pee Dee Electrical Generating Station — Cultural Resources
Survey”, were provided to the State Archeologist and the South Carolina Department of
Archives and History/State Historic Preservation Officer (SCDA&H/SHPO). No comments
were received from the State Archeologist. After review of the report, a meeting was held on
April 19, 1984, at the offices of the SCDA&H/SHPO in Columbia, South Carolina.
SCDA&H/SHPO staff, USACE representatives, and Santee Cooper representatives, including

the archeological consultant, attended the meeting.

As a result of the meeting, it was concluded that the study of historic and prehistoric sites
contained sufficient documentation regarding the presence and status of archeological sites. It
was generally agreed that there were eight sites on the property which are potentially eligible for
inclusion in the NRHP. Of these, seven were located outside the impact zone of plant
construction and operation per the 1983 project design (layout). The eighth site, designated
38FL152, was located in the vicinity of a proposed solid waste disposal area per the 1983 layout.

Santee Cooper was advised by the USACE that if impacts could be avoided, then under the terms
of their regulations, Site 38FL1l52, as well as the other seven sites, would be considered to be
outside the project construction and operation impact zone known as the “permit area”. Santee
Cooper elected to pursue this course of action and the permit required total avoidance of all eight

sites.

In 2006 Santee Cooper re-submitted the cultural resources studies from the 1983 EA report to the
SHPO, with a recommendation that these eight potential NRHP sites be preserved in place.
After reviewing the survey report (Commonwealth Associates, 1984), the SHPO provided the
following comments, by letter dated July 31, 2006: 1) The report is an excellent reconnaissance

report and provides a good context, a clear picture of the nature of the cultural resources in the
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project area, and good evidence for the National Register eligibility of some sites. 2) However,
the report does not satisfy current standards for the identification and evaluation steps of the
Section 106 process and “the fieldwork...must be considered unreliable for reporting site

conditions and integrity” (Marcil, 2006).

In order to verify the location and condition of these sites, a Phase I Archaeological Survey is
being completed for the Pee Dee Tract, in general accordance with State Historic Preservation
Office (SHPO) guidelines for Section 106 compliance. Upon completion of the Phase I
Archaeological Survey, Santee Cooper will avoid and minimize impacts to NRHP-eligible
resources on the subject property. Impacts that cannot be avoided will be mitigated according to
SHPO requirements, including data recovery. NRHP-eligible or listed resources avoided by
construction activities will be subject to active preservation by deed-restriction or other suitable
method to be determined by the SHPO, Santee Cooper and other consulting parties. Phase I
Archaeological Surveys have been completed for the transmission and rail corridors, resulting in
a determination that there will be no effect on significant archaeological resources. Updated

information on cultural resources compliance is provided in Sections 3.6 and 4.6 of this report.

1.2.2.5 Other Permits and Requirements

The following sections address other requirements and permits that require public notice.

National Environmental Policy Act (NEPA)

The National Environmental Policy Act of 1969, commonly referred to as “NEPA”, declares a
national ehvironmental policy and promotes consideration of environmental concerns by federal
agencies. NEPA requires federal agencies to prepare documentation detailing the environmental
impact of, and alternatives to, proposals for major federal actions significantly affecting the
quality of the environment. Federal action includes a federal agency’s decision on whether to

grant a permit for proposed facilities.

The decision of whether to prepare an Environmental Impact Statement (EIS) for any given
proposed project lies within the discretion of the various federal agencies. For major projects, an

agency can either prepare an EIS or a “FONSI”, a “finding of no significant impact”. NEPA
1-8



Draft Environmental Assessment ~ Santee Cooper October 2006
Pee Dee Electrical Generating Station

regulations define a FONSI as a document prepared by a federal agency briefly presenting the
reasons why an action, not otherwise excluded, will not have a significant effect on the
environment and for which an EIS therefore will not be prepared. The regulations further

provide that a FONSI must include an environmental assessment or a summary of one.

As stated earlier, Santee Cooper commissioned a national consultin_g firm,
Gilbert/Commonwealth, of Reading, Pennsylvania, to conduct an EA of the project in 1981. The
three volume report, published in late 1983, with several supplemental reports, was submitted to
the agencies in January 1984 with the federal/state permit application for construction of the
intake and discharge structures. A joint federal/state public notice was issued on January 23,

1984.

No comments were received opposing the project. After review of the 1983 EA and comments
received, the USACE issued a FONSI dated June 1, 1984. The FONSI stated that the District
Engineer concluded the environmental effects of the proposed project are hot significant and the
preparation of an Environmental Impact Statement is not warranted. The District Engineer’s
Statement of Findings, also dated June 1, 1984, concluded that, on balance, the total public
interest would best be served by the issuance of a USACE permit for the proposed work. A
Section 404(b)(1) compliance determination was also issued, as was a Section 401 Water Quality

Certification. See Appendix B for copies of the documents.

The major purpose of this report is to provide updated information to allow the USACE to reach
a decision under the NEPA regulations and allow the USACE and the State of South Carolina to
reissue the USACE Section 10/404 Permit, the Section 401 Water Quality Certification, and the

State Construction Permit.

Air Quality/Prevention of Significant Deterioration (PSD)

Air quality impacts were an important aspect of site selection. Preliminary modeling was done
during the 1980 Site Selection Study that resulted in the purchase of the Pee Dee site. This
modeling indicated that locating the proposed facility (1,200-MW) at the Pee Dee site would not
violate air quality standards. In 1981, a preliminary air quality study was conducted by R.W.
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Beck and Associates to determine if a 2200 MW plant could be constructed at the Pee Dee site.
This study concluded that the site would support 2200 MWs of coal-fired generation without

violating air quality requirements.

The 1983 EA addressed air quality impacts for both the construction phase and the operational
phase in great detail. Computer models were utilized to predict air quality impacts. The analysis
demonstrated that the addition of the proposed facility would not result in a violation of the
National Ambient Air Quality Standards (NAAQS) and that PSD regulations would be met (see
sections 2.1.5, 3.1.5, and Appendix C of the 1983 EA).

In the late 1980°s, Santee Cooper’s load forecast indicated a potential need for additional
peaking capability. The Pee Dee site was the proposed location (see Section 1.3, Alternatives
Analysis). A construction permit application was submitted to SCDHEC, Air Quality Control, in
early 1991 for a 250 MW combustion turbine peaking facility at the Pee Dee site. Included in
the PSD application was a Best Available Control Technology (BACT) review, air dispersion
modeling, and soils and visibility impacts analysis. Alternate arrangements were made in 1993
to purchase peaking power. Thus, the permit application was withdrawn by letter dated October

20, 1993.

A PSD construction permit application.was submitted to SCDHEC in May 2006 for two coal
fired units. This application includes up-to-date computer analyses demonstrating that the
proposed facility will meet ambient éir quality standards. Proposed air quality control equipment
is designed to meet the requirements in effect at that time of application submittal. A public
notice inviting comments will be issued for the air permit application once a draft permit is
completed by SCDHEC. Additional information regarding air quality is provided in Sections 3.4
and 4.4 of this report.

National Pollutant Discharge Elimination System

Wastewater discharges require National Pollutant Discharge Elimination System (NPDES)
permits. These permits establish limitations and monitoring requirements for wastewater

discharges to federal and state waters. Discharge limitations will be based on EPA’s effluent
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guidelines for Steam Electric Generating Plants and State Water Quality Standards. The effluent
guidelines specify technology-based standards for “new sources”. A public notice inviting

comments will be issued for the NPDES permit(s) application(s).

The 1983 EA provided EPA’s standards and a description of waste discharge characteristics
expected from the various discharges, after treatment, along with existing hydrology and water
quality information. This information is updated in Sections 3.2 and 4.2 of this report. Due to
the long-range nature of this project, application(s) for NPDES permit(s) will not be submitted
until construction time nears. Water pollution control equipment and facilities will be designed
to meet the requirements in effect at time and the discharges will comply with the requirements

of the NPDES permit.

Federal Aviation Administration (FAA) - Tall Stack Notification

On January 16, 1984, Santee Cooper submitted a “Notice of Proposed Construction or
Alteration,” FAA Form 7460-1, for the construction of two stacks rising 650 feet above ground
to the Southern Regional Office of the Federal Aviation Administration (FAA) in Atlanta,
Georgia. On March 23, 1984, the FAA issued a “Determination of No Hazard to Air
Navigation”. FAA notified Santee Cooper that an aeronautical study, reference number 84-
ASO-167-OE, of the proposed construction had been completed. The study found that the
construction would have no substantial adverse effect on the safe and efficient utilization of the

navigable airspace by aircraft or on the operation of air navigation facilities.

A condition of the permitted activity required that Santee Cooper. notify the agency at least 48
hours before the start of construction and again within five days after the construction reached its
greatest height. The FAA also required the structures be obstruction marked and lighted in
accordance with the standards of the FAA Obstruction Marking and Lighting Advisory Circular
70/7460-1F, Chapters 3,4, 5 & 9.

The determination remained subject to review through April 22, 1984, and was to become
effective May 2, 1984, unless a petition for review was filed within the allotted time frame. The

determination was issued with an expiration date of November 2, 1985, unless extended, revised,
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or terminated. FAA requested a “Project Status Report” and Santee Cooper responded on July
21, 1986, indicating the construction date was undetermined at that time. Santee Cooper will
again notify the FAA of its intent to construct the stacks at the time the application for the
Department of the Army Permit is submitted for the plant facilities.

Other Permits

Other permits required include construction permits for potable water and wastewater systems,
stormwater and erésion control, and solid waste disposal authorizations or permits. These
permits will be applied for during the detailed design phase prior to their actual construction. All

applicable regulations will be adhered to.

1.3 Alternatives Analysis
1.3.1 Energy Alternatives

Alternatives to construction of the Pee Dee Electrical Generating Station include no action,
demand-side management options and other supply-side energy options. The following sections

review these alternatives.

1.3.1.1 No Action Alternative

The present and growing dependence of the people in the Santee Cooper service area on
electricity for economic and physical well being means that failure to meet the load could have
serious consequences in terms of physical and economic damage. There would be occasions
when the needed energy could not be obtained, resulting in a deterioration in voltage and service
quality (brown-out) and/or rotating black-outs where Santee Cooper would cut off some
substations completely during periods of power shortage. During a black-out, some customers

would be totally deprived of electricity.

The “No Action” alternative would have many secondary adverse impacts for the State of South
Carolina. These would include making the portion of the state served by Santee Cooper

unattractive, indeed unacceptable, to most businesses considering relocating to this area. Some
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existing businesses would have to consider leaving this portion of the state. As a regulated
electric facility, Santee Cooper has the obligation to provide service to all in its service area that
apply for service now and in the future. Santee Cooper would therefore be remiss in its

obligations if it were to adopt a “No Action” alternative.

1.3.1.2 Demand-Side Alternatives

Demand-side management (“DSM”) programs are evaluated on a regular basis for their effect on
energy and demand. Santee Cooper offers these DSM programs where it is cost effective and
continues to search for ways to promote energy conservation. As an example, Santee Cooper has
issued a public statement demonstrating its commitment to the National Action Plan for Energy
Efficiency (NAPEE). Participants of the Action Plan, facilitated by the U.S. Environmental
Protection Agency (USEPA) and U.S. Department of Energy (USDOE), include leading gas and
electric utilities, state agencies, energy consumers, energy service providers, and environmental /
energy efficiency organizations. The goal of the NAPEE is to create a sustainable, aggressive
national commitment to energy efficiency throﬁgh gas and electric utilities, utility regulators, and

partner organizations (USEPAc, 2006).

In addition to endorsing the NAPEE recommendations, Santee Cooper has taken specific steps to
demonstrate its corhmitment to a comprehensive conservation program. Santee Cooper has
distributed compact fluorescent lights (CFLs) to new residential and commercial customers to
encourage energy efficiency and market energy saving products. Conservation messages are
being used in all internal and external communications, executive speeches and giveaways at
landfill dedication events and new DSM programs will include promoting Leadership in Energy
and Environmental Design (LEED) certified construction, developing a duct sealing program,
developing a new energy efficient home program, and providing certified Energy Star ratings for

Energy Star homes and for federal tax credit.

Additionally, Santee Cooper has developed rates that have encouraged over 400 MWs of peak
load control by industrial customers. The company understands the necessity of resource

conservation, and the importance of load control. However, as Santee Cooper continues to
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evaluate and adjust the load forecast and resource plans to meet future customer demand in a
reliable and cost effective manner, the need for future generation resources is still apparent. The
following is a summary of Santee Cooper’s existing Demand Side Management programs.
Although these programs have a combined savings of approximately 15 MW, this represents less

than 0.3% of total annual energy demand required by Santee Cooper customers.

1. Good Cents New and Improved Home Program

The Good Cents Program was developed to provide residential customers an incentive to
build new homes to higher levels of energy efficiency and improve existing homes by
upgrading heating and air conditioning equipment and the thermal envelope to high
energy efficiency standards. All homes are evaluated to determine if they meet the
standards set for the program. Inspections are completed during construction for new

homes and at the completion of construction for new and improved homes.

Program participation in 2004 resulted in an estimated demand savings of 13,803
kilowatts (kW) and estimated energy savings of 19,719,000 kilowatt hours (kWh). Total
expenditures for the Good Cents Program incurred through Santee Cooper in 2004 were

$5,804,116. (Demand savings are based on summer peak demand reduction of 1.05
MW).

2. H;0 Advantage Water Heating Program

H,0 Advantage is a storage water heating program designed to shift the demand related
to water heating off-peak. This is accomplished with the installation of an electronic
timer or radio controlled switch on an 80 gallon water heater. This program began in
1990 and was offered for the last time in 2000. The contract spans 10 years so this

program will no longer be impacting the system after 2010.

Program participation in 2004 resulted in an estimated demand savings of 1,390 kW.
Total expenditures for the HO Advantage Program incurred through Santee Cooper in

2004 for existing participants were $2,090,130.
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3. Commercial Good Cents

Commercial Good Cents is offered to commercial customers building new facilities that
improve the efficiency in the building thermal envelope, heating and cooling equipment,
and lighting. Commercial customers that meet program standards are given an up-front

rebate to encourage participation in the program.

Program participation in 2004 resulted in an estimated demand savings of 177 kW and
estimated energy savings of 284,858 kWh. Total expenditures for the Commercial Good
Cents Program incurred through Santee Cooper in 2004 were $52,758.

4. Thermal Storage Cooling Program

The Thermal Storage Cooling Program shifts energy used by commercial customers for
air conditioning from peak to off-peak hours by utilizing thermal energy stored in a
medium such as ice or water. Rebates are offered to customers who install this type of

equipment. There is currently only one active participant in this program.

5. Interruptible / Economy Power Pricing Rates

Santee Cooper has developed and offers time-of-use, non-firm, and off-peak rates to its
direct-served commercial and industrial customers to encourage them to reduce their

peak demand.

An “economy power” rate is available to industrial customers, which is based on an
hourly incremental energy rate. This is a real time pricing rate; the price for energy
changes each hour. Customers must schedule their usage each hour. Service under this
Rider is curtailable in emergency situations by Santee Cooper. Pricing alternatives are

available under this rate where the energy price is fixed during certain hours.

There are also supplemental curtailable and interruptible rates available to industrial

customers which allow for curtailment under certain circumstances.



Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station

1.3.1.3 Supply-Side Alternatives

Purchase Power from Others

In August 2005, Santee Cooper solicited requests for proposals to obtain long-term capacity and
energy from potential electric utilities. In general, Santee Cooper requested proposals for up to
600 MW of capacity and energy for the period January 1, 2013 through December 31, 2042. On
October 31, 2005, Santee Cooper received two responses expressing a potential interest but such
expressions offered no prices. Several other vendors indicated that they had no plans for excess
capacity for sale during that timeframe. Accordingly, based on the lack of definitive responses
for its request for proposals for long-term power supply, Santee Cooper is proceeding with its
generation planning process on the basis of “self-build” options. However, Santee Cooper

continues to explore alternatives that may result in lower cost power supply.

Renewable Green Power

Santee Cooper entered the Green Power arena in 2001 with the start-up of the Horry County
Landfill generating site. Santee Cooper was the first electric utility in South Carolina to offer
electricity made from renewable resources. Green power is electricity generafed from renewable
resources. These resources are replenished naturally and minimize environmental impact. Santee
Cooper continually looks for ways to protect the environment through alternative sources while
at the same time diversifying the corporate fuel mix. A major effort ﬁas been made to assess the
renewable resources which are available in South Carolina for development into utility-scale
power. This study continues to re-evaluate the economics and processes available for renewable

electricity generation to determine when investment is warranted.

In December of 2005, Santee Cooper announced it was fulfilling its commitment to reinvest
Green Power funds back into renewable resources by embarking on its next phase of Green
Power. Solar, wind, Biomass and small landfill energy will be added to the company's green
power mix of renewables, making Santee Cooper the only utility in South Carolina with a full

component of renewable resources.
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Since its inception in 2001, more than $1 million has been collected through the company's
Green Power program. All revenue from every block of Green Power sold is or will be
reinvested in future development of renewable resources or facilities. Santee Cooper is one of
only a few utilities in the country that reinvests 100 percent of its Green Power revenue into

additional renewable generation.

Santee Cooper has achieved national Green Pricing Accreditation for its Green Power Program.
The Center for Resource Solutions (CRS), based in California, announced that Santee Cooper's
Green Power meets the national and South Carolina accreditation standards for environmental
and consumer protection. Accredited utility programs undergo an annual independent
verification process to document that they have delivered the green power promised to their

customers.

These renewable resources will be developed in a five-year, statewide and multi-tiered program:

+ Continuation of landfills across South Carolina
» Solar projects at state universities and in various South Carolina regions
* Potential wind demo projects

* Potential biomass project at the Jefferies Station

Landfill Gas Generation

Methane gas is considered to be a renewable energy source because it is created through natural
decomposition of organic materials. In September 2001, Santee Cooper became the first electric
utility in the state to generate and offer Green Power to its customers from the 3.3-megawatt
(MW) Horry County Landfill Generating Station near Conway. The company opened its second
Green Power facility, an $8.5 million, 5.4-megawatt station, in April 2005. Located at Allied
Waste's 210-acre Lee County Landfill, it makes electricity from three 1.8-MW engines that use
methane gas as fuel. In February, 2006, Santee Cooper’s third Greeﬁ Power facility began
commercial operation at the Richland County Landfill near Elgin, South Carolina. Through a
process at the 124-acre landfill, methane gas produced by decomposing waste fuels a 5.5-
megawatt gas-turbine generator at the $8.5 million facility. An additional Green Power station is

currently under construction by Santee Cooper, estimated to begin commercial operation in
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2006, in Anderson County, bringing Santee Cooper's total potential Green Power generation to
19.7 megawatts. Santee Cooper is actively seeking to develop seven additional landfills in the
state. These additional landfill sites, combined with the four sites that will be operating by the
end of 2006, would have a potential Green Power generation of nearly 50 MW by 2012.

Solar

Santee Cooper is spearheading South Carolina’s first solar Green Power site. Santee Cooper, in
cooperation with Coastal Carolina University located in Conway, South Carolina, will install
photovoltaic modules on four open air structures, each measuriﬁg 27 feet by 22 feet, to be used
as bus stops and for other campus and community events. The solar components of the project
will cost approximately $130,000 and will produce 16 kilowatts (kw) of electricity that will be
placed on Santee Cooper’s electrical grid. The project is expected to be completed in September
2006.

On March 14, 2006, Santee Cooper partnered with Clemson University to implement solar
energy technology at the Flour-Daniel Engineering Innovation Building (EIB) and in addition,
the use of on campus state-of-the-art-energy efficiency technology. This partnership is part of
the implementation of Santee Cooper’s next phase of a multi-tiered renewable resource

generation plan, which includes the use of solar energy.

The project includes a 15 kW photovoltaic solar array that will supply electricity to the campus
grid. The energy efficiency component includes the installation of new variable frequency drives
to be installed on 15 air handlers that will substantially reduce electric energy usage in several
low average occupancy areas that include auditoriums, atriums, and gymnasiums. The systems
will be demand actuated, meaning that sensors will detect when the areas are occupied and adjust

the settings accordingly. All systems will be on Direct Digital Control to implement the complex.

Santee Cooper also entered a partnership with The University of South Carolina to implement
solar energy technology at the Blatt Physical Education Center, located at 1300 Wheat Street in
Columbia. A 25 kW photovoltaic solar array, which will also serve as a shade screen, will be

mounted above an elevated walkway overlooking the intramural playing fields at the Center. The
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system will be connected to the USC electric grid. An interactive and educational kiosk beneath
the panels will describe the system and its operation, and system information will also be

available via an internet website. Santee Cooper is providing $250,000 to USC through a grant
for the project, which is expected to be complete in September 2006.

Wind Demo Projects

Santee Cooper has partnered with the South Carolina Energy Office and the US Department of
Energy to produce wind maps for the state, and extending 20 miles offshore. This wind mapping
is the first step in identifying viable projects for utilizing wind to generate electricity. Potential
demonstration projects for 20-50 kW of electric generation have been identified, and are staged
for future construction using the GreenPower funds. The changing political and technical
developments with offshore wind generation are also being monitored for potential application in

South Carolina.

Potential Biomass Project

In 2005, a detailed engineering study was conducted to determine the feasibility of burning
woodchips at Jefferies Generating Station in existing units. If implemented, an estimated 75,000
tons of wood chips would be burned annually in Jefferies Units 3 & 4. This equates to about 10
to 12 MW of biomass renewable energy. The two Jefferies units, rated at 150 GMW each, are
capable of burning wood chips and actually did combust wood chips in 1989 to 1991 after

Hurricane Hugo depressed the wood chip prices.

The 2005 study included preliminary engineering designs along with a cost benefit analysis. At
this time, the project is put on-hold because the required long term timber collection contracts

were not able to be obtained.

Summary of Green Power Production

Green power currently provides only a small fraction of the total electricity production for Santee
Cooper. New projects are in the planning stages, but will not change the fact that this sector will

continue to be a relatively small proportion of total production into the foreseeable future (Table
1-1).
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Table 1-1: Green Power Production Summary

Source Current Energy Production
Megawatts (MW)

Landfill Gas 19.70

Solar : 0.06

Wind ‘ 0.00

Burning Woodchips A 0.00

1.3.1.4 Solid Fossil Fuel Options

The following is a review of the solid fossil fuel options which were considered by Santee
Cooper prior to selecting the coal-fired supercritical unit for the Pee Dee site. The first option,

Supercritical, was selected as the best technology for the Pee Dee site.

Supercritical

Supercritical units use higher initial turbine pressures coupled with high temperature to produce
higher efficiencies than subcritical units. Numerous supercritical units have been constructed
worldwide. These units normally use extra stages of feedwater heating and sometimes employ
double reheat. Pressures and temperatures are not as extreme as ultracritical; consequently
metallurgy requirements are based on proven materials. The boilers are a once thru design which
requires extremely pure makeup water and a condensate polisher for reliable operation.
Efficiencies are higher than subcritical units. This class of unit is a proven reliable source of

energy for electric generation.

The typical steam cycle used for this case is based on a 3500 pounds per square inch gauge (psig)
/1050°F/1100°F single reheat configuration. The high pressure (HP) turbine uses steam at 3515
psia and 1050°F. Cold reheat steam exhausted at 622 psia and 587°F is reheated to 1050°F
before entering the intermediate pressure (IP) turbine section. The turbine generator is a single
machine comprised of tandem HP, IP, and low pressure (LP) turbines driving one 3,600 rpm
hydrogen-cooled generator. The turbine exhausts to a dual-pressure condenser operating at 1.5
and 2.0 inches Hga, low- and high-pressure shells, respectively, at the nominal 100 percent load
design point. The feedwater train consists of seven closed feedwater heaters (four low pressure

and three high pressure), and one open feedwater heater (deaerator).
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The overall net plant efficiency is 39 percent (i.e., net heat rate 8700-9200 Btu/kWh). These
units have the advantage of lower operating cost by virtue of their higher efficiency and lower
fuel use and consequently lower emissions. Disadvantages would include lack of experience
with operating and maintaining these units and their slightly higher capital costs. These

disadvantages are expected to be within the scope of operating and maintenance personnel.

This class unit was selected as the best technology from a reliability, operational, and
environmental perspective due to the advantages offered by such units. Long term generation

plans typically consider these units as proven and reliable sources for generation.

Ultracritical
Ultracritical units use extremely high pressures coupled with high temperature exotic metals to
produce very high efficiencies. A few ultracritical units have been constructed, mainly in Japan.

The units typically use double reheat configurations and have 8-10 stages of feedwater heating.

The typical steam cycle used is based on a 4500 psig/1100°F/1100°F/1100°F double reheat
configuration. The very-high-pressure (VHP) turbiné uses steam at 4515 psia and 1100°F. The
first cold reheat exhausts at 1357 psia and 753°F and is reheated to 1100°F before entering the
HP turbine section. The second cold reheat flow exhausts at 378 psia and 757°F, and is reheated
to 1100°F before entering the IP turbine. The turbine generator is a single machine comprised of
tandem VHP, HP, IP, and LP turbines driving one 3600 rpm hydrogen-cooled generator. The
turbine exhausts to a single-pressure condenser operating at 2.0 inches Hga, at the nominal 100
percent load design point. The feedwater train consists of nine closed feedwater heaters (five
low-pressure and four high pressure), and one open feedwater heater (deaerator). Extractions for
feedwater heating, deaerating, and the boiler feed pump are taken from the HP, IP, and LP
turbine cylinders, and from the cold reheat piping. The overall net plant efficiency is 41 percent.
(i.e., net heat rate 8700-9200 Btw/kWh).

These units have the advantage of lower operating cost by virtue of their higher efficiency and
lower fuel use and consequently lower emissions. Disadvantages would include an extreme lack

of experience with the fabrication and maintenance of metal alloys used in these units and their
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higher capital costs. It is expected there are operations and maintenance issues which are not
identified which could increase the lifetime costs of operating such units. Also, most vendors
producing these units are based overseas, and support could be an issue. The selection of this

class unit was rejected due to the lack of experience with commercial operations of this type.

Subcritical

Subcritical units use normal utility pressures and temperatures for electric generation. Currently
all Santee Cooper units are subcritical. Numerous subcritical units have been constructed
worldwide. These units employ feedwater heating and reheat. Pressures and temperatures are
below critical; consequently systems and metallurgy used are based on proven materials.

Reliability and availability are proven; however, efficiencies are lower on these units.

The typical plant, similar to Cross units, uses a 2400 psig/1000°F/1000°F single reheat steam
power cycle. The HP turbine uses steam at 2415 psia and 1000°F. The cold reheat steam at 604
psia and 635°F is reheated to 1000°F before entering the IP turbine section. Tandem HP, IP, and
LP turbines drive one 3600 rpm hydrogen-cooled generator. The LP turbines consist of two
condensing turbine sections. They employ a dual-pressure condenser operating at 2.0 and 2.4
inches Hga at the nominal 100 percent load design point. The feedwater train consists of six
closed feedwater heaters (four LP and two HP), and one open feedwater heater (deaerator).
Extractions for feedwater heating, deaerating, and the boiler feed pump are taken from all of the
turbine cylinders. The overall expected plant efficiency is 37.6 percent. (i.c., net heat rate 9,500-
10,200 Btw/kWh).

These units have the advantage of lowest installed cost due to the use of proven technology and
some off the shelf components. Availability is generally very good due to minimal stresses on
unit components. Additionally, there is a large pool of experienced labor for construction and
operation of such units. Disadvantages include lower efficiency and increased fuel cost and

emissions.
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This class unit was seriously considered due to the low costs. However, the efficiency
improvements with the supercritical units result in lower emissions for equivalent generation

thus the supercritical was deemed a better option.

Integrated Gasification Combined Cycle (IGCC) / Gas Turbine

IGCC units use a commercial gasifier in conjunction with combustion turbines in combined
cycle configuration to produce electricity. The gasifier can use atmospheric air or can employ an.
air separation plant to supply pure oxygen. The gas produced is used to fuel the combustion
turbine/heat recovery steam generator. Any hydrocarbon fuel stock can be used in this process,
but coal would be preferred due to economics. IGCC units are also capable of separating carbon
dioxide, a greenhouse gas, from the exhaust stream so the carbon dioxide may be sequestered or
otherwise not released to the environment. The following is a typical process for IGCC. Note

that this configuration requires pure oxygen, therefore includes an air separation plant.

The typical plant would utilize a combined cycle for combustion of the low-Btu gas from the
gasifier to generate electric power. A Bfayton cycle using air and combustion products as
working fluid is used in conjunction with a subcritical steam Rankine cycle. The two cycles are
coupled by generation of steam in the heat recovery steam generator (HRSG), by feedwater
heating in the HRSG, and by heat recovery from the IGCC process (gas cooler). The pressurized
transport reactor gasifier utilizes a combination of air and steam to gasify the coal and produce a
low-Btu hot fuel gas. The fuel gas produced in the transport gasifier leaves at 1690°F and enters
a hot gas cooler. A significant fraction of the sensible heat in the gas is retained by cooling the
gas to only 1100°F. High-pressure saturated steam is generated in the hot gas cooler and is
superheated in the HRSG, which also performs reheating duty, steam generation (IP and LP

pressure levels), and economizer duty (heats feedwater and condensate).

The gas flows through a series of hot gas cleanup processes including a chloride guard, transport
reactor desulfurization polisher, and final particulate filter. A fraction of the clean hot gas is
cooled and recycled to back purge the particulate filter. A separate fines combustor provides
complete carbon conversion, handling the particulates captured by the barrier filter. The gas
turbine operates in an open cycle mode. The inlet air is compressed in a single spool compressor;
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a small portion of the compressed air is conveyed off-board the machine, after-cooled, boosted to
a higher pressure in a separate compressor, and supplied to the gasification process. The hot
combustion gases are conveyed to the inlet of the turbine section of the machine, where they
expand through the turbine to produce power to drive the compressor and electric generator. The
turbine exhaust gases are conveyed through a HRSG to recover thermal energy, and then exhaust

to the plant stack.

Shurry Plant

, Conventional
Gas Cleanup

N, to Combusto
Feed Water

Combustor
Generator

Hot

Heat Recovery Exggg st

Steam

Steam Turbine

Figure 1-4: IGCC Unit
Source: Santee Cooper

One aspect in which this application differs from the original gas turbine design configuration
concerns the increase in mass and volumetric flow rates of fuel gas. This results from the low-
Btu gasification process used, which requires significant increases in fuel flow rates in order to

deliver the required combustion heat input. The gas turbine would be fitted with new combustors
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designed to fire the low-Btu gas. The increase in mass and volume flow rates also requires that
the turbine nozzle areas increase by approximately 4 percent to pass the higher flow. The
increase in nozzle area is considered to be within the capabilities of the basic design of the
machine. The gas turbine used in this application thus requires modifications in several respects,
and is considered a derivative of the GE “H” machine, and not an actual production model. The

overall plant efficiency is up to 49 percent. (i.e., net heat rate 7000-9500 Btu/kWh).

This configuration has limited experience in the United States. There are two sites which use
elements of the processes described above, and neither are close to a similar size as the planned
Pee Dee site thus there is no reliable source for a large scale unit of this type. These sites have
had to solve technical issues to allow the units to operate reliably. Additionally, there are
numerous technical issues still under investigation. This type unit requires further development
to achieve the reliability levels expecfed from a subcritical or supercritical coal fired utility unit.
Additionally, due to numerous chemical processes, this site would require a higher level of.

technical expertise to manage the processes.

During research, technical and reliability issues associated with gasifier refractory and heat
exchangers, combustion turbine combustors and turbine blades, gas cleanup system, and waste
disposal were noted. Additionally, reliability is lower than fossil units and capital and O&M are
less certain due to lack of experience with this typ'e of unit.” The majority of South Carolina,
including the location of the Pee Dee site, is not capable of sequestering carbon dioxide in
nearby geologic formations. Due to numerous technical issues associated with units of this type,
lack of experience with these units, and the wide range of installed costs, this option was rejected

for the Pee Dee site.

Fluidized Bed Boiler

Fluidized bed units use a circulating bed medium, typically liméstone, to burn fuel and absorb
pollutants. This configuration reduces processing costs and pollution control equipment capital
cost. Fuel is burned within a bubbling bed of limestone or other absorptive media at relatively
low combustion temperatures (1500-1700 °F). Nitrogen oxide formation is minimal compared to

normal coal combustion methods. The limestone media is re-circulated and eventually bled off
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for disposal. Additional controls would consist of a cyclone separator, a polishing dry sorbent
injection system, a selective non-catalytic reduction (SNCR) system and a bag house for

emissions control.

The largest fluidized circulating bed (CFB) boilers in service are located at the Jacksonville
Electric Authority Northside station. These 300 megawatt units operate in the subcritical mode
and are otherwise similar to current units in the Santee Cooper fleet. Numerous fluidized bed
units have been constructed worldwide, although they are normally smaller installations. Like
other sub-critical units, pressures and temperatures below critical consequently systems and

metallurgy used are based on proven materials. Efficiencies are lower on these units.

JEA Large-Scale CFB Combustion Demonstration Project
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Figure 1-5: CFB Boiler Unit
Source: Santee Cooper

"t‘i}'aywuaigspamgu

Kepam Turbing

The proposed plant would use a 2400 psig/1000°F/1000°F single reheat steam power cycle. The
HP turbine uses steam at 2415 psia and 1000°F. The cold reheat steam at 604 psia and 635°F is
reheated to 1000°F before entering the intermediate-pressure (IP) turbine section. The unit

would be configured based on manufacturer’s recommendations for available boiler steam flow.
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The overall plant efficiency would be around 33 percent. (i.e., net heat rate 9,500-11,000
Btu/kWh). |

These units have the advantage of lower installed cost due to the use of proven technology and
some off the shelf components. Additionally, there is a large pool of experienced labor for
construction and operation of such units. These units have a large degree of fuel flexibility and
can readily burn many undesirable fuels and biomass. Operating cost would be lower due to fuel
flexibility and the use of lower grade fuels, biomass, and waste materials. Disadvantages would
be lower efficiency and resulting increased emissions, however these issues could be minimized
by additional controls. The selection of this technology was rejected because maximum unit size

limits consideration for a large scale site.

Hybrid Cycle

Hybrid units use a coal gasifier and a fluidized bed combustor arranged in a "topping cycle" for
an ideal combination of lower-cost capital equipment, high-performance fuel use, and improved
environmental performance. The combination may be particularly suited for smaller power
stations - those in the 200-300 megawatt range - which are likely to become more attractive as
power companies develop strategies to deal with the growing uncertainties involved in

forecasting future power demands.

The Department Of Energy Fossil Energy program has refocused its combustion' research
program to new types of "hybrid" technologies - typically coal-based systems that combine coal
combustion and coal gasification into a highly efficient, environmentally clean power-generating

technology.

In a "hybrid" system, coal is partially gasified in a pressurized gasifier. This produces a fuel gas
that can be combusted in a gas turbine - the "top" of the cycle, hence the name. Left behind in the
gasifier is a combustible char that can be burned in a fluidized bed combustor or advanced high-
temperature furnace to produce steam to drive a steam-turbine power cycle and to heat
combustion air for the gas turbine. Heat from the gas turbine exhaust also can be recovered to

produce steam for the steam turbine in a HRSG.
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Figure 1-6: Hybrid Cycle Unit
Source: Santee Cooper

Per DOE, this system of gasifiers, combustors, gas and steam turbines results in a high overall
fuel-to-electricity efficiency, estimated to exceed 55 percent in many advanced concepts (the
average efficiency of today's coal-burning power plant typically is around 33-35%). There is no

actual data on installed cost or efficiency available.

This class unit was not being considered due to limited experience and numerous technical issues
associated with units of this type. This is a concept which has not been fully qualified as

commercially viable.

As with IGCC, there are many technical and reliability issues associated with gasifier refractory
and heat exchangers, combustion turbine combustors and turbine blades, gas cleanup system, and
waste disposal. Additionally, reliability is lower than fossil units and capital and O&M are less
certain due to lack of experience with this type of unit. This configuration is promising but

needs further devélopment.
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1.3.2 Site Alternatives

Choosing a location for the Pee Dee site was based on a site selection study performed for Santee

Cooper by Envirosphere in 1980°. The following is a summary of that study.

1.3.2.1 Screening of Potential Sites

The first task of the study consisted of identifying areas in the state that had a mihimum of 2,000
acres and access to a waterbody with a 7-day 10-year flow of approximately 1,200 cfs or greater.
The initial screening of the state resulted in identifying 11 areas as having sufficient land and

water available for the proposed development.

Map studies, site reconnaissance, and contact with State and Federal agencies eliminated 5 sites,

leaving 6 sites for further evaluation:

= Site I: Cohen’s Bluff, located on the Savannah River in Allendale County.

Site 3:  Lone Star, located at the confluence of the Santee River with Lake Marion
in Calhoun County.

= Site 6: Bucksport, located on Bull Creek, between the Pee Dee and Waccamaw
Rivers in Horry County. '

= Site 7: Poston, located on the Great Pee Dee River in Florence County.
= Site9: The Neck, located on the Great Pee Dee River in Florence County.
= Site 10: Society Hill, located on the Great Pee Dee River in Darlington

1.3.2.2 Environmental Site Evaluation and Ranking

An environmental site evaluation and ranking was performed to further evaluate the six sites in
terms of their environmental and economic features, and to rank them in terms of their suitability
for supporting up to four, 500 MW coal-fired units. The site discriminator factors used in this
study were divided among seven disciplines: terrestrial ecology, aquatic ecology, land use
planning, air quality, geotechnical, water quality/hydrology and waste management. The site

discriminators applied under each discipline are listed in Table 1-2.

2 It should be noted that Santee Cooper is limited to sites located within South Carolina as
required by Santee Cooper’s enabling legislation.
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Table 1-2: Differentiating Factors for Evaluating Siting Alternatives
I TERRESTRIAL ECOLOGY
L. Endangered/Threatened Species
Unique Habitats
Surrounding Areas
Prime Farmland
Deer Habitat
Habitat Diversity
II. AOUATIC ECOLOGY
Recreation/Commercial Factors (Value)
Habitat/Community/Species Diversity (Sensitivity)
Ecological Disruption/Eutrophication (Health)
Size and Water Available (Assimilative Capacity)
Rare and Endangered Species (Fatal Plan)
Nursery or Spawning Area (Special or Unique Habitat)
[I. LAND USE PLANNING
Aesthetics Value
Employment
Historic/Archaeology
Land Use Compatibility
Property Value On Site
Public Services and Housing
Recreation
Tax
Transportation
Iv. AIR QUALITY
Background Air Quality Levels (SO,, NOx, TSP)
PSD Class I Impacts (SO,, TSP)
Ambient Levels: (SO,, NOy, TSP) Background + Plant Impact
Non-attainment Area Impacts (TSP)
Cooling Tower Fogging Potential (Average Relative Humidity, Proximity to Major Roads)
EOTECHNICAL
Seismic (g-level)
Seismic (Liquefaction potential)
Foundation Stability of Subsurface Sediments
Subsurface Carbonates (possible Solution Cavities)
.Dewatering Problems (groundwater)
VI WATER QUALITY / HYDROLOGY
1. Water Availability
2. Thermal Assimilative Capacity, Receiving Water Body
3. Makeup Water Quality
4. Receiving Body Water Quality Standards
VIL WASTE MANAGEMENT
1 Relative Soil Impermeability
2 Relative Nearness of Ground Water
3. Probability of Absence of Impacts on Existing Water Uses
4 Probability of Licensing Site Without Some Lining
5. Protection of Disposal Area From 100 Year Flood

Source: Santee Cooper
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Scientists in each disciplinary group applied each factor to every site individually. Ratings for
each factor were assigned a value of 1 to 5. A rating of 5 indicated that a site was very well
suited for development in terms of that factor; a rating of 1 indicated that the site was poorly
suited for development in terms of that factor. The individual factor scores for each discipline
were averaged and are presented in Table 1-3. This table shows that sites 7, 9 and 10 were

preferable to sites 1, 3 and 6, based upon the unweighted scores.

Table 1-3: Ave_m ge Evaluation Scores based on Individual Discipline Experts
| Discipline\Site. |- ol 0
Met/Air Quality 33 2.8 2.2 2.5 3.0 3.3

Coal Storage/Waste Mgmt. 2.2 24 1.0 3.0 24 2.8
Land Use Planning/S.E. 2.8 2.7 2.7 33 3.1 2.8
Terrestrial Ecology 33 2.7 3.7 4.0 33 4.0
Aquatic Ecology 4.2 2.5 2.7 4.2 4.2 4.2
Hydrology/Water Quality 4.5 3.5 3.5 4.0 4.0 4.0
Ecology/Seismology 2.0 2.6 22 34 32 3.4
TOTAL SCORES 223 19.2 18.0 24.4 23.2 245
PRELIMINARY RANK 4 5 6 2 3 1

Source: Santee Cooper

Meetings were held to test the accuracy of the individual evaluations and to increase the
objectivity of the ranking process. Meeting participants consisted of environmental, engineering
and geotechnical experts. The meetings were conducted in two phases, the first of which
consisted of each discipline expert explaining his/her evaluation of the six sites based upon the
site discriminator factors. The othef experts on the panel were free to ask questions so that they

could independently score each site according to the same factors.

During the second phase, a consensus was reached on which factors were more important in
terms of power station siting considerations. A range of 1 to 10 was decided upon, with 1
indicating that a factor was least important and 10 indicating that it was very important. The
importance factor for each site discriminator factor was multiplied by the rating factor developed
earlier. Next, a confidence penalty was subtracted according to how confident the experts were

of their data. A penalty of 1 indicated they were very confident and a 5 indicated the least
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confidence in the data. The result was a number of evaluation points for each discriminator

factor for each site.

The process resulted in a comparison of the scores reached for each site as shown in Table 1-4.

From an environmental viewpoint, Site 7 scored the highest, with 398 points; Site 10 was

second, with 395 points; and Site 9 was third, with 386 points.

Air Quality ' 70 58 14 70 70 70
Waste Management 24 20 3 22 22 23
Land Use Planning 64 52 51 80 77 68
Terrestrial Ecology 34 19 25 39 29 37

Aquatic Ecology 46 17 13 45 45 45
Hydrology 37 26 25 29 29 29
Water Quality 41 20 29 33 33 33
Geotechnical 48 66 31 80 81 90
SITE TOTAL 364 278 211 398 386 395
SITE RANKING 4 5 6 1 3 2

Source: Santee Cooper

1.3.2.3 Economic Site Evaluations

An economic site evaluation was included as part of the site selection study performed in 1980.
This economic evaluation was a consideration of site differential costs based on generic cost
information and quantities estimated from conceptual plant layouts developed in the screening of
potential sites. Items common to all sites were not included in the evaluation. For items such as
foundations and land differential costs where it was impossible to differentiate among the sites

because of a lack of data at that time, qualitative evaluations were made.

To provide a basis for the cost evaluation of the candidate sites, the major site features were
determined. Assumptions concerning major site features were used as a basis for the cost

evaluations. The following major site features were determined for each site:
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e Waste Storage

o Earthwork

o Makéup Water Pipelines

o Intake Structures

e Foundation Considerations
e Circulating Water System
e Blowdown Pipeline

e Transmission Line Losses

Based upon site differential costs for development of the six candidate sites, Site 7 (Pee Dee
tract) was the most economical location to develop, with Site 9 being the second most

economical.
1.3.2.4 Recommendation, Site Purchase and Investment

Based on the 1980 Site Selection Study, Site 7 (Pee Dee tract) was recommended as being.the
overall most economically and environmentally acceptable site. Pursuant to this
recommendation, the 2,409 acre Pee Dee tract was purchased in 1981. During preparation of the
1983 EA, it became apparent that the optimum location of the power block and ancillary
structures would be close to the southern boundary of the tract. Therefore, 300 additional acres
were purchased in 1983/1984 along the southwestern boundary to serve as a buffer. The total
purchase costs exceeded $7.7 million. Between 1981 and 1998 an additional $2.8 million was
invested in studies and preliminary planning, including the 1983 EA, bringing the total
investment for the Pee Dee projéct to over $10.5 million prior to the most recent round of studies

and reports.

1.3.3 Site Layout Alternatives

Alternative layouts were evaluated thoroughly during the preparation of the 1983 EA. In total,
five alternative layouts were considered before a layout was selected for inclusion in Santee

Cooper’s 1983 permit application to the Army Corps of Engineers (USACE).
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Although the proposed Pee Dee Station was permitted in 1984, construction of the Station has
been delayed. The site layout has progressed through numerous iterations in an effort to
minimize the environmental impacts and increase functionality. Additional layout and
technology alternatives have been developed to update the preliminary plant design and
minimize impacts on wetlands. Three new alternatives are presented below, along with the 1983

Layout.

1.3.3.1 1983 EA Layout

The initial layout for the Pee Dee Station placed the power block (boilers, turbines, and
generators) on the bluff adjacent to the river, about mid-way of the length of the property, on the
river-side of the site. This location was selected due to the proximity of the river (shortest pipe
runs‘), access from the highway, distance to residences and high, adjacent land for waste storage
areas. However, as the assessment proceeded, a great deal of data was gathered that was
synthesized into development of alternative layouts. This data included geotechnical, cultural
resources, wildlife, aquatic biota, endangered species, road and rail access, traffic counts,

recreation, etc.

Foundation considerations are extremely important in locating coal-fired units. The huge
generators and turbines require separate and substantial foundations due to the weights and
centrifugal forces involved. The boiler structures, with heights extending to the equivalent of 24
stories, and the precipitators are very large structures that require extensive foundations. The
stacks, expected to be 650 feet high, also require significant foundations to distribute the weight
and wind loads. The stack at Cross Station, which is 600 feet high, rests upon a 175 feet wide
octagonal concrete slab that is 15 feet thick and supported by 176 concrete caissons that are 4

feet in diameter and extend a minimum of 30 feet into the subsurface.

Gilbert/Commonwealth, in conjunction with Law Engineering, Inc., (now known as MACTEC
Engineering and Consulting Inc.) executed a subsurface exploration and groundwater-monitoring
program in 1982 to define the subsurface géology at the Pee Dee site (Section 3.1). Based on

this information, it was determined that significant savings in foundation costs could be realized
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by locating the power block in the southwest area of the tract. This location would also require

less new railroad line and eliminate the need to re-route Old River Road and the existing gas line.

A major factor in the selection of the Pee Dee tract was the quantity of river water flow available
for cooling. The initial plan for the Pee Dee tract called for the first unit to utilize once-through
cooling. Once-through cooling provides tremendous cost savings compared to cooling towers
that utilize closed-cycle cooling. As part of the 1983 EA, Gilbert/Commonwealth was directed

to perform a detailed evaluation of alternative cooling systems.

The evaluation of alternative cooling systems resulted in a decision not to use once-through
cooling for the pulverized .coal-ﬁred (PC) steam generating units as originally planned, thus
lessening the need to be directly adjacent to the river. Eliminating once-through cooling for’ the
PC units greatly reduced potential impacts to the aquatic environment. Closed cycle cooling for
one PC unit would require approximately 7,000 gallons per minute (gpm) of river water. This is
in contrast to 300,000 gpm of river water required for open cycle cooling. Entrainment losses of
up to 53.6 percent of the clupeid larvae at low river flows were estimated for open cycle cooling
compared to 4.8 percent for closed cycle cooling. Impingement impacts for an open cycle
system would also be substantially greater versus a closed cycle system due to the greater intake

screen area. The thermal mixing zone is also greatly reduced with closed cycle cooling.

Another major environmental factor involved in the 1983 layout determination was discovery of
gndangered species (Section 3.3). The presence of the shortnose sturgeon weighed heavily in the
decision not to use once-through cooling, and also in the intake structure design and placement.
These decisions were made to minimize potential impacts to the sturgeon. The 1983 layout

alternative was also designed to avoid potential red-cockaded woodpecker habitat.

Based on the 2006 wetland delineation it was determined that the original 1983 layout would
have included a total impact to wetlands of 58.95 acres of jurisdictional waters and 15.11 acres
of non-jurisdictional waters (Figure 1-7). The alternatives discussed below were designed

primarily to decrease impacts to on-site wetlands, primarily via relocating the landfills and ash

ponds.
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1.3.3.2 Site Layout Alternative 1

Alternative 1 (Figure 1-8) concentrates the Power Block in the southWest portion of the site.
Much of the construction would occur on land that is currently in pine plantation. A large
amount of the forests and wetlands occurring in the central portion of the tract would be -
preserved. A fifty (50) acre area for future industrial activity would be sited in the southeastern
portion of the tract. Alternative 1 would impact approximately 29.37 acres of jurisdictional

wetlands.

1.3.3.3 Site Layout Alternative 2

An alternative site plan (Figure 1-9), referred to as Alternative 2, differs from Alternative 1 in
that: more of the stream corridor in the western portion of the tract is preserved by relocating one
of the solid waste landfills to the river bluff; and the area reserved for the 50-acre industrial
activity is relocated slightly to the west, thereby avoiding some wetlands. It is estimated that

Alternative 2 would impact approximately 21.62 acres of jurisdictional wetlands.

1.3.3.4 Site Layout Alternative 3

A final alternative site plan (Figure 1-10), referred to as Alternative 3, preserves the changes
between Alternatives 1 and 2, but differs from Alternative 2 in that the future solid waste landfill
located at the top of the river bluff is divided into two smaller landfills. This split preserves a
stream/wetland corridor which connects a substantial on-site wetland with the Great Pee Dee

River. Alternative 3 is estimated to impact approximately 17.59 acres of jurisdictional wetlands.

1.3.4 Transmission Corridor Alternatives Analysis

This alternatives analysis presents the alternatives considered to address the electrical
transmission component of the proposed Pee Dee Station project. The transmission corridor will
be a 230 kV H-frame pole or single pole design that will connect from the proposed switchyard
on the Pee Dee Station site to the existing Lake City Switching Station and to the existing 230
kV Marion-Hemingway transmission line on site. This section describes the purpose and need
for the transmission line, the No Action Alternative, and the three alternative corridors that were

considered for the transmission of electricity from the site.
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1.3.4.1 Purpose and Need

Background

Santee Cooper, as South Carolina’s state owned electric company, has an obligation to provide
reliable electricity‘to its custémers. Santee Cooper does so by transmission and distribution of
power generated at its power plants through the transmission grid, a system’ of connected wires
with voltages of 230 kV, 115 kV, 69 kV, and 34 kV. The higher the voltage, th¢ more power is
delivered. A transmission line with a voltage of 230 kV delivers power to a 230-115 kV
substation, where the 230 kV power is “stepped” down to 115 kV power. There are several 115
kV lines which leave the substation and go to smaller distribution substations. A distribution
substation “steps” the voltage down to a much lower level. Leaving a distribution substation are
numerous power lines and additional step-down transformers, providing power to homes,

businesses, and schools.

Some industries require a higher voltage to power their processes. When this occurs, Santee

Cooper provides a transmission line to an industry-owned substation.

A 230 kV transmission line is more costly to build than a 115 kV transmission line; however, the
230 kV transmission line is capable of delivering twice as much power as a 115 kV transmission-
line, constructed with the same size conductor. For this reason, Santee Cooper builds 230 kV
transmission lines to move a large amount of power. Smaller, more economical transmission
lines are then built to distribute power to customers. Santee Cooper’s philosophy is a “looped”
designed transmission system. This means a substation receives power from at least two
different transmission lines, which improves reliability. If one transmission line fails, power is

still available from other transmission lines.

Providing Power to the Grand Strand Area

The Grand Strand area is located in Horry and Georgetown counties of South Carolina. Santee
Cooper provides electricity to the Grand Strand area through its transmission and distribution
system. The Grand Strand area is one of Santee Cooper’s largest consumers of electricity,

consuming approximately 1100 MW of clectricity. By 2016, Santee Cooper expects

consumption in this area to grow to 1600 MW (one MW of electricity will power about 200
1-37



Draft Environmental Assessment — Santee Cooper © October 2006
Pee Dee Electrical Generating Station

homes). The Pee Dee-Lake City transmission line will help Santee Cooper meet the growing
needs of the Grand Strand area and improve the overall system reliability by providing an

additional path from our power generating stations to customers in the Grand Strand area.

The Pee Dee site currently has two transmission lines located on it. One is owned by Progress
Energy and one is owned by Santee Cooper. The Progress Energy transmission line is 115 kV.
The power leaving the Pee Dee plant will be 230 kV. A 230 kV transmission line cannot be
connected to a 115 kV transmission line. The Santee Cooper-owned Marion-Hemingway
transmission line located on the site is a 230 kV transmission line. Power from the Pee Dee plant
will be distributed using both the Marion-Hemingway and the Pee Dee-Lake City transmission

lines.

The Pee Dee-Lake City 230 kV line is necessary to create a second 230 kV path between Santee
Cooper system facilities located west and south of the Kingstree 230 kV Switching Station and
the Grand Strand area. The current Lake City Switching Station will be upgraded to a substation
in order to handle the additional line. This upgrade will occur on the existing developed
footprint of the Switching Station and will not require additional clearing or other impacts. The
Pee Dee-Lake City 230 kV line will also provide operational flexibility and increased reliability
to the Lake City 230-69 kV Substation by providing a second 230 kV source into this substation.
The existing Friendfield-Lake City 69 kV line was constructed to one side of the cleared ROW to
allow for possible future construction of a 230 kV transmission line in this same ROW.
Therefore, it is expected that minimal clearing or ROW disturbances would be necessary for

installing the proposed 230 kV line along this existing cleared corridor. -

The Pee Dee Electrical Generating Station will be a major source of electricity for the growing
needs of the state. For the station to reliably operate at full capacity there must be a complete
and reliable means of transmission of power from the plant. The Pee Dee-Lake City

transmission line will assist in fulfilling this need.
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1.3.4.2 No Action Alternative

The No Action strategy fails to meet the objectives and to address the needs outlined in the
project Purpose and Need. If No Action is taken, a second 230 kV path to the power grid would
not be available for the Pee Dee facility to transmit the electricity generated to areas in need of
this additional power. During times of peak ‘demaﬁd, brown-outs and/or black-outs in these areas
may occur. However, the No Action strategy was retained as a basis for comparison against the

other transmission corridor alternatives.

1.3.4.3 Comparison of Alternatives

Corridor Evaluation

Santee Cooper considered numerous corridors to meet the project objective. Since most of these
initial corridors had relatively similar impécts, Santee Cooper settled on three corridors that
represent the range of options to effectively address the project purpose (Figure 1-11). A 100-ft
wide corridor along the three alternatives was compared using eight evaluation criteria described

below:

1) Length — The selected corridor should be as direct as possible to provide reliable and
cost effective transmission of electricity. The total length of the corridor should be
considered, with particular attention focused on the length of the new corridor required to
reach the existing Friendfield-Lake City transmission ROW. The 69 kV Friendfield-Lake
City transmission ROW currently allows room for a 230 kV line within the ROW with
minimal additional clearing.

2) Stream Crossings — The corridor should minimize crossings of the major streams and
rivers and their associated wetlands. Perennial streams are defined as lasting or
continuing throughout the entire year; and intermittent streams are defined as showing
water only part of the time (Dictionary.com)

3) Wetlands — The corridor should minimize the acreage of wetlands that will need to be
cleared and impacted.

4) Agricultural Land Use — Cropland and pastures are already considered to be cleared
areas, so the environmental impacts and financial costs of clearing will be less for a

corridor with more of this type of land use.

5) Cultural Resources — The corridor should minimize impacts to cultural resources.
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6) Developed Areas — The corridor should be located as far as possible from high density
residential and business populations, and should minimize the number of affected land
OWners.

7) Reliability and Safety — The corridor should be routed to be as direct as possible while
minimizing points of intersection (pi’s), minimizing crossings, and providing easy access
to the corridor. A “point of intersection” or pi is where the transmission line turns.

8) Protected Species — The corridor should minimize impacts to protected species and their
habitats. The possibility of fragmentation of protected species habitat should be evaluated
and minimized.

Alternative Corridors Retained for Detailed Analysis

The three corridor alternatives were compared using the evaluation criteria and all three were
found to be viable alternatives for the transmission corridor. The locations of these alternatives

are shown on Figure 1-11, and they are described in the following paragraphs.

Corridor Alternative #1 (20.6 miles) begins at the proposed Pee Dee Station site and runs in a
westerly direction for approximately 0.9-miles before turning northwest for 1.8-miles. The
corridor then turns west for approximately 1.6-miles before turning again in a northwestern
direction for 6.7-miles to the intersection with the existing 69 kV transmission line near the town
of Friendfield. This alternative would thén parallel the existing transmission line, within the
existing ROW, for approximately 9.6-miles to the Lake City Switching Station. The total length
of new ROW is approximately 11.0-miles and the total length of corridor that will follow the
existing Friendfield-Lake City line is approximately 9.6-miles for a total overall length of

approximately 20.6-miles.

Corridor Alternate #2 (18.3 miles) begins at the proposed Pee Dee Station site and runs in a
westerly direction for approxiniately 9.3-miles to Lynches River. The corridor will barallel the
existing South Carolina Department of Transportation (SCDOT) ROW for Highway 378 as it
crosses Lynches River. The corridor continues in a westerly direction for approximately 1.0-
mile before turning slightly northwest for approximately 1.6-miles to the intersection with the
existing transmission line east of Scranton. This alternative would then p'arallel the existing
transmission line, within the existing ROW, for approximately 6.4-miles to the Lake City

Switching Station. The total length of new ROW is approximately 11.94-miles and the total
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length of corridor that will follow the existing ROW is approximately 6.4-miles for a total

overall length of 18.34-miles.

Corridor Alternate #3 (16.6 miles) begins at the proposed Pee Dee Station site and runs in a

westerly direction for approximately 4.5-miles before turning to the southwest for approximately

3.1-miles to Lynches River. After crossing Lynches River, this alternative continues in a

southwest direction for approximately 0.5-miles, turns northwest for approximately 0.3-miles

and then continues southwest for approximately 8.2-miles to the existing Lake City Switching

Station. The total length of this corridor is approximately 16.6-miles and would not utilize the

existing 69 kV transmission corridor ROW.

Corridor Evaluation Criteria

The corridor evaluation criteria comparing the three alternatives are summarized in Table 1-5.

Table 1-5: Comparison of Transmission Corridor Altematives

Corridor
Evaluation
Criteria

Corridor #1

Corridor #2

Corridor #3

Length

Total length of the corridor from the
Pee Dee site to the Lake City
Switching Station is approximately
20.6 miles with 11.0 miles being new
corridor. This is the longest and most
costly of the corridors.

Total length of the corridor from the
Pee Dee site to the Lake City
Switching Station is approximately
18.3 miles with 11.94 miles being
new corridor.

Total length of this corridor from
the Pee Dee site to the Lake City
Switching Station is approximately
16.6 miles of new corridor. This
alternative does not make use of
existing right-of-way.

Stream
Crossings

The new right-of-way will involve
new crossings at | perennial stream
and 11 intermittent streams. This
alternative would cross Lynches
River on an existing transmission
right-of-way.

This alternative would cross Lynches
River on new right-of-way. The
affected right-of-way is adjacent to
SCDOT US-378 right-of-way. The
parallel right-of-way avoids
fragmenting the river corridor in
multiple locations. The new right-of-
way will cross 2 perennial streams,
including Lynches River, and 4
intermittent streams.

This alternative would cross
Lynches River on new right-of-
way. New right-of-way will cross
9 perennial streams, including
Lynches River, and 23 intermittent
streams.

Forested
Wetlands

This alternative would require
clearing of approximately 52.28-acres
of forested wetlands.

This alternative would require
clearing of approximately 58.68 acres
of forested wetlands.

This alternative would require
clearing of approximately 56.32
acres of forested wetlands.

Agricultural
Land Use

Approximately 36.02-acres along this
alternative are cropland or pastures.

The predominant land use
classification along this 100-ft
corridor is cropland and pasture
comprising approximately 54.38-
acres.

Approximately 55.25-acres of this
alternative are classified as
cropland or pasture.

Cultural
Resources

Relatively few cultural resource
occurrences are known to exist along
this corridor.

Relatively few cultural resource
occurrences are known to exist along
this corridor.

Relatively few cultural resource
occurrences are known to exist
along this corridor.
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Table 1-5: Comparison of Transmission Corridor Alternatives

October 2006

Corridor
Evaluation Corridor #1 Corridor #2 Corridor #3

Criteria

S . o . This corrid tai
Developed This corridor does not contain any This corridor does not contain any a rolys(i(r:r?;:elor()cgl:rlgsso f
p commercial or industrial land use. commercial or industrial land use. in dur;?rial land uZe 'There are 71
Areas There are 41 parcels of land crossed. There are 50 parcels of land crossed. .
parcels of land crossed.

) This corridor requires 27 points of This corridor requires 27 pi’s. There This corridor requires 19 pi’s.
Reliability intersection (pi’s). There are 15 road are 13 road crossings, one gas There are 15 road crossings, one
and Safety crossings, one gas pipeline crossing, pipeline crossing, and one gas pipeline crossing, and one

and one transmission line crossing. transmission line crossing. transmission line crossing.
There are no known occurrences of ‘| There are no known occurrences of . There are no known occurrences of
protected species or habitat along this | protected species or habitat along this rotected species or habitat alon
Protected corridor. One occurrence of a state corridor. - Two occurrences of a state P this corSi dor. One known g
. protected plant species, Georgia false | protected plant species, Georgia false ocCUITence o f.Re d Cockaded
Species indigo (Amorpha georgiana var. indigo (Amorpha georgiana var. Woodpecker is located less than
georgiana), occurs within 1-mile of georgiana), are known within 0.5- 0 5-rrr)1iles from this corridor
the corridor. miles and 0.75-miles of the corridor. ’ ’

1.3.4.4 Corridor Suitability for Transmission Line Development

Some of Santee Cooper’s primary considerations for assessing a corridor’s suitability for

development of a transmission line and a comparison of the three alternative corridors based on

these considerations are shown in Table 1-6.

Table 1-6: Transmission Corridor Comparison Matrix

Corridor #1* Corridor #2* Corridor #3
Length in miles [total (new/existing)] (a 1.2005'/690. 64) ( 119%1?64 40) 16.63 — new
Wetland Areas (acres/approx. percentage) 52.29/39%% 58.79/41% 64.28 /32%
Stream Crossings (perennial/intermittent) 1/11 2/4 9/23
Road Crossings (U.S. Highways/state routes) 0/15 2/11 1/14
Floodplain Area (acres/approx. percentage) 1.82/1% 28.45/20% 33.95/17%
Forested Area (acres/approx. percentage) 97.4/73% 85.38 /59% 137.25/68%
Prime Farmland Area (acres/approx. percentage) 73.96 / 55% 73.41/51% 108.94 / 54%
Number of Parcels within 100-ft wide corridor 41 50 71
Permits (estimated number) 1 2 2
flit::g‘ifdof;l(t‘;i‘l‘g;?g material, construction, land, $16,046,241 $14272,418 | $13,671452

* Impacts are for length of new line only.

Wetland Areas: Wetland acres were determined by approximating the National Wetlands

Inventory (NWI) wetlands within the 100-ft corridor of each alternative. NWI wetlands are used
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as an estimation of wetland acreage and can vary. However, NWI data was available for all

three corridors and provides a useful tool for comparison.

Stream Crossings: This parameter was determined by overlaying the three alternative corridors
on the United States Geological Survey (USGS) digital raster graphic (DRG) file. Perennial or
intermittent status was based on USGS symbols, with the exception of Big Swamp. Big Swamp
is shown as an intermittent stream on the USGS maps; however, based on field investigations it

was categorized as a perennial stream for this report.

Floodplain Area: Acres of floodplain were approximated using Federal Emergency Management

Agency (FEMA) floodplain data. This parameter can be compared to the number of stream

crossings to estimate impacts to streams and their associated floodplains.

Forested Area: This parameter is an estimate of forested acres occurring within 100-ft of the

transmission alternatives, also determined based on NWI data.

Prime Farmland Area: This parameter identifies the estimated acres of prime-farmland soils

occurring within 100-ft of the transmission alternatives based on information from the Soil
Survey of Florence County. Refer to Section 3.1 for additional information regarding prime-

farmland soils.

Number of Parcels: This parameter considers the number of individually-owned parcels located

within the corridor. The primary consideration is the effort to obtain the ROW easements for the

transmission corridor.

Permits: This parameter identifies the preliminary estimate of the number of environmental
permits (federal, state, and local) that could be required to construct the transmission corridor. A
Section 10 Navigable Waters permit from the Army Corps of Engineers (USACE) will be
necessary for any crossing of Lynches River. Any impacts to wetlands along the preferred
“corridor will require Section 404/401 permits from the USACE. Refer to Section 4.12 for

additional information on permits.
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1.3.4.5 Preferred Transmission Corridor Alternative

Based on a review of the evaluation criteria, Corridor #3 was the lowest ranked because it is all
new corridor and will have the greatest impact. Although this is the shortest overall corridor, the
new area to be cleared and developed is at least 40% greater than Corridor #1 and #2. There are
significantly more perennial and intermittent stream crossings along this corridor as compared to
the other two. Corridor #3 also has a large percentage of forested land that would require
clearing for development of the transmission line. Dealing with a large number of landowners

could potentially be another concern with this corridor as it has the greatest number of parcels.

Selecting either Corridor #1 or #2 will result in similar impacts. Both Corridor #1 and Corridor
#2 make use of the special situation where the existing 69 kV Friendfield-Lake City transmission
line was constructed to one side of the cleared ROW to allow room for construction of a 230 kV
transmission line within this ROW. The overall length of the transmission line associated with
Corridor #2 is shorter than the transmission line associated with Corridor #1. Despite having a
slightly greater length of new corridor, Corridor #2 has the fewest forested acres, which will
result in a smaller loss of forested wildlife habitat and lower clearing costs. Based on the above
comparison of these two corridors, Santee Cooper has determined that Corridor #2 is the

preferred alternative.

Prior to Corridor #2 being chosen as the preferred alternative, the corridor location was adjusted
to minimize wetland and stream impacts along the Lynches River. The corridor is located
adjacent to the US 378 ROW crossing of the Lynches River. Crossing the Lynches River at this
location will avoid fragmentation of Lynches River downstream of the US 378 crossing. By
relocating the transmission crossing of Lynches River, the corridor length increased slightly and

includes additional angles in order to reduce wetlands and fragmentation impacts.

1.3.5 Raw Materials Transportation Alternatives

This alternatives analysis presents the alternatives considered to address the raw materials
delivery component of the proposed Pee Dee Station. Significant amounts of raw materials,

approximately 12,000 tons of coal, will need to be delivered to the site on a daily basis for
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necessary plant operations. It is anticipated that Appalachian Mountain coal will be used at the
site and will either originate from eastern Kentucky or southwestern Pennsylvania. This section
describes the No Action Alternative, trucking, barging and two rail alternatives that were

considered for the delivery of raw materials to the site.

1.3.5.1 No Action Alternative

The No Action strategy fails to meet the requirements for successful plant operations and to
address the need for delivery of raw materials (i.e. coal) to the Pee Dee site. If No Action is
taken, the raw materials required to fuel the two coal-fired units would not be available.
Therefore, the Pee Dee Station would not be able to generate electricity to limit projected brown-
and black-outs during peak demand times. However, the No Action strategy was retained as a

basis for comparison against other raw materials transportation alternatives.

1.3.5.2 Trucking or Roadway Alternative

The existing transportation network within Florence County is composed of interstate systems;
federal highways; primary and secondary state highways; and county roads. Two interstate
systems and numerous federal highways occur within Florence County. Interstate 95 (I-95), the
principal north/south interstate, is located on the northwest side of Florence, approximately 25
miles from the Pee Dee site. Interstate 20 (I-20) begins in Florence, at its intersection with 1-95,
and continues westward towards Columbia. US 378 links the towns of Conway, Lake City,
Sumter and Columbia. U.S. Route 52 (US 52) is a north / south corridor and connects the coastal
city of Charleston to Florence and continues north to the North Carolina / South Carolina state
line and beyond. Approximately 15 miles north of the Pee Dee site, U.S. Route 76 (US 76)
trave.ls in an east-west direction linking Wilmington, North Carolina to Florence. The site is

located approximately 6 miles north of South Carolina Routes 41 and 51 (SC 41/SC 51).

In order to meet the coal demand for daily operations, the Pee Dee site would require
apprdximately 545 truckloads, at an estimated 22 short tons per truckload (Milton, 2006, pers.
comm.) of coal per day. This extreme volume of heavy traffic moving in and out of the site on a

daily basis would generate numerous impacts to the natural and human environment at the Pee
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Dee site and surrounding areas. A majority of the impacts would be a result of the increased
traffic congestion in the area around the site which may include: a greater risk of motor vehicle
accidents; an increased number of wildlife killed on roadways; a large increase in motor vehicle
emissions, especially particulate matter (PM) from diesel-fueled trucks, affecting both human
and ecosystem health; and an increased frequency and expenditure required for road and bridge

maintenance.

1.3.5.3 Barging or River Alternative

Due to the site’s location along the Great Pee Dee River, barging coal upstream from the coast is
considered as an alternative for transporting raw materials to the site. Transpdrting raw materials
to the site via the Great Pee Dee River would require a barge to maneuver approximately 75
miles up the river from the coastal port of Georgetown, South Carolina. Based on a capacity of
1,500 short tons per barge (Milton, 2006), operation of the generating station would require eight
barge deliveries per day. This transportation alternative would require significant development

of the shoreline at the Pee Dee site in order for material unloading to occur.

In 2002 a section of the Great Pee Dee River between the US 378 Bridge (approximately 2 miles
southeast of the site) and the US 17 Bridge in Georgetown was designated as a State Scenic
River. This designation provides a framework for cooperative conservation and management of
the river; however no vessel or use restrictions are associated with this designation. The Great
Pee Dee River is an un-maintained channel. Shallow areas and sand-bars occur freql'lently along
the river and it is likely that dredging and/or channel maintenance will be required if this
transportation alternative is chosen. Three roadway bridges and one railroad bridge cross the
Great Pee Dee River between Georgetown and the site. The US 378 / SC 41 Bridge has a
vertical clearance of 9 feet above mean high water (the lowest clearance of the four bridges).
Depending on equipment and the type of tug used to transport the coal ‘barges up river, a vertical
clearance between 25 and 50 feet above mean high water is required. Because of these
navigation problems, transporting raw materials by barge up the Great Pee Dee River is not a

viable transportation alternative.
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1.3.5.4 Railway Alternatives

Rail delivery of raw materials to the Pee Dee site is the last transportation alternative considered
in this alternatives analysis. An existing decommissioned rail corridor runs through the site in a
northwest / southeast direction between Florence and Poston, South Carolina (Figure 1-12). This
rail corridor, previously maintained by CSX Corporation, Inc. (CSX), has been dismantled for
over 30 years. At the time the rail-line was in operation it connected two CSX railways at
Florence and Poston, both of which remain activé. Transporting materials by rail is significantly
more cost effective and more fuel efficient than trucking the materials. According to the Energy
Information Administration (EIA) the average coal transportation rate per ton-mile is nearly ten
times greater for trucking versus rail, 14.5 cents per ton-mile and 1.48 cents per ton-mile,
respectively (1996 dollars; EIA, 2006). Transportation by rail is also more fuel efﬁcient and less
polluting than trucking; moving a ton of freight nearly 410 miles for each gallonzof diesel fuel
used and emitting one-third of the pollution per ton-mile, compared to 100 miles jJer gallon per

ton of freight moved for the average truck (CSX, 2006). |

Northern Rail Alternative

The northern rail alternative exits the site in a northwestern direction for approximately 23.4
miles before connecting with an operational CSX rail-line in Florence. In addition to multiple
road crossings, this rail corridor runs directly through the town of Pamplico, South Carolina,
approximately five miles northwest of the site. According to information provided by Mr. John
Milton, Regional and Site Development Director with CSX, numerous land-owners have
purchased or otherwise re-acquired portions of the decommissioned rail ROW between Pamplico
and Florence, leaving CSX with only fragmented ownership of the rail ROW in that stretch.
Portions of the rail corridor not currently owned by CSX have been changed to alternative land
uses, including converting the rail corridor to agricultural purposes in order to credte contiguous

fields that had previously been fragmented (Milton, 2006).

Southern Rail Alternative

The southern rail alternative exits the site in a southeastern direction for approximately 4.34
miles prior to connecting with an operational CSX rail-line in Poston. CSX maintains active

easement/ownership of the rail ROW in its entirety between the Pee Dee site and the connection
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in Poston. This portion of the dismantled railway currently consists of the rail bed, with frequent
ditches running parallel to the bed on either side. Much of the corridor is overgrown with
vegetation, although a few partially cleared areas occur, especially near road crossings. The
preferred rail alternative includes five road crossings prior to connecting to the line in Poston.
These crossings include Chinaberry Road, Old River Road, US 378 and South Carolina
Secondary Route 44 (S-44) twice, approximately 1.2 miles outside of Poston and again in Poston

just prior to connecting to the operational line.

Corridor Suitability for Rail Line Development

Some of Santee Cooper’s primary considerations for assessing a corridor’s suitability for
development of a rail line and a comparison of the two alternative corridors based on these
considerations are shown in Table 1-7. Cultural resources were not initially investigated for the

rail corridor alternatives because both routes consist of an existing but dismantled rail bed.

Table 1-7: Rail Corridor Comparison Matrix

Northern Rail Southern Rail
Alternative Alternative
Length in miles 234 4.34

Wetland Areas (acres/approx. percentage)

52.12/18%

18.50/36.7%

Stream Crossings (perennial/intermittent)

6/15

0/2

Road Crossings

(U.S. Highways/State Routes) 1/28 L/4
Floodplain Area 8.04/ 03% 0/ 0%
(acres/approx. percentage) ' ' ,
Forested Area (acres/approx. percentage) 124.69 / 44% 18.83/37%
Prime Farmland Area 181.44 / 64% 8.85 / 18%
(acres/approx. percentage) ) )

Permits (estimated number) 3 2

Protected Species 0 0

Sources: Wetland Areas — NWI; Stream Crossings — USGS; Floodplain Area — FEMA; Prime
Farmland Area — NRCS; Protected Species — SCDNR.

Wetland Areas: Wetland acres were determined by GIS measurement of the NWI wetlands

within the 100-ft corridor width for each of the rail alternatives. NWI wetlands are used as an
estimation of wetland acreage and can vary. However, NWI data was available for both

corridors and provides a useful tool for comparison.

1-48



Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station ,

Stream Crossings: This parameter was determined by overlaying the two rail corridors on the

USGS DRG file. Perennial or intermittent status was based on USGS symbols.

Floodplain Area: Acres of floodplain were approximated using FEMA floodplain data. This

parameter can be compared to the number of stream crossings to estimate impacts to streams and

their associated floodplains.

Forested Area: This parameter is an estimate of forested acres occurring on the rail corridor, also

determined based on NWI data.

Prime Farmland Area: This parameter identifies the estimated acres of prime-farmland soils

occurring on the rail corridor based on information from the Soil Survey of Florence County.

Refer to Section 3.1 for additional information regarding prime-farmland soils.

Permits: This parameter identifies the preliminary estimate of the number of environmental
permits (federal, state, and local) that could be required to construct the rail corridor. Refer to

Section 4.12 for additional information regarding required permits.

Protected Species: This parameter indicates the number of protected species that are known to

occur within a two-mile distance of the rail corridor between Poston and Florence, based on the

Rare, Threatened and Endangered Species database from SCDNR.

1.3.5.5 Preferred Rail Alternative

Based on a review of the three methods of delivery (truck, barge and rail), rail delivery of raw
materials has been selected as the most efficient and least environmentally-damaging. Of the
two rail alternatives, the southern rail corridor between the Pee Dee site and Poston was chosen
as the preferred alternative for several reasons. This alternative is significantly shorter than the
northern rail alternative, therefore limiting the number of road and stream crossings, and
minimizing impacts to environmental resources, including wetlands. This alternative is more
viable because CSX already controls the ROW in its entirety and will not have to purchase the
ROW back from multiple landowners in order to develop the rail corridor. Based on this
selection, the southern (preferred) rail corridor was subjected to additional detailed assessment as

described in this report.
1-49



Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station

2.0 PROJECT DESCRIPTION AND NEED FOR POWER

2.0 PROJECT DESCRIPTION AND NEED FOR POWER

The South Carolina Public Service Authority (“Santee Cooper”) is a body corporate and politic
of the State of South Carolina. Santee Cooper operates a vertically integrated electric utility
system, including facilities for generation, transmission, and distribution of electric power and

energy at retail and wholesale levels.

Santee Cooper has the responsibility to ensure sufficient capacity to provide safe, reliable
electrical energy to consumers in its established territory. Historically, utilities have tried to
maintain a 20% reserve capacity to allow for unforeseen emergencies including unscheduled
outages of generating capacity. In recent years, Santee Cooper has lowered its reserves and is

currently planning to maintain a 13% planning reserve.

The lowering of reserves is due to changes occurring in the power industry. In 1992, Congress
passed the Energy Policy Act. This Act seeks to deregulate the power industry. As the various
states.move toward deregulation, electric utilities are moving from monopoly status toward open
competition. Santee Cooper is the lowest cost electrical energy producer in South Carolina, and
among the lowest in the Southeast. This status positions Santee Cooper well for deregulation

and increased competition.

Deregulation, however, also presents a great deal of uncertainty including questions about
stranded costs, obligations to serve, reliability, as well as reserve capacity. Resolution of these
questions will effect future capacity additions. Other important factors for utilities with regard to
capacity additions include availability of sites, regulatory actions, environmental restrictions,
fuel pricing and availability, financing, and economic uncertainties. The move toward open
competition will inevitably lead utilities, including Santee Cooper, to further re-evaluate their

historical methods and processes for determining generating needs and sites. .
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These uncertainties are resulting in hesitation on the part of electric utilities to add additional
generating capacity, which require further, significant debt. Presently, the country has reserve
electrical generating capacity. However, with continued growth and the reluctance to incur debt,

these reserves will diminish.

2.1 Present Load and Capacity

The source of power for more than 1.8 million South Carolinians, Santee Cooper provides direct
service to almost 138,000 residential and commercial customers in Berkeley, Georgetown and
Horry counties. Santee Cobper is the primary source of power distributed by the state’s 20
electric cooperatives to over 625,000 customers located in all of the state’s 46 counties. Santee
Cooper also supplies power to 31 large industrial facilities, the cities of Bamberg and

Georgetown, and the Charleston Air Force Base.

Santee Cooper is the nation’s fourth largest publicly owned electric utility of its type based on

generation and megawatt-hour sales to ultimate customers.

Santee Cooper’s current total summer peak generating capacity is 4,509 MWs. In addition,
Santee Cooper presently receives 84 MW of firm supply from the U.S. Army Corps of Engineers
(USACE) and 327 MW of firm hydroelectric power from the Southeastern Power Administration
(“SEPA™). Santee Cooper has entered into a contract to purchase 275 MW of firm power from
Progress Ventures, Inc. through August 31, 2006, with an additional contract of 115 MW of firm
power for September 1 through September 15, 2006. There is also a contract for 165 MW of
firm power for the summer of 2006 from Duke Energy. This additional capacity supplied under
contract by the USACE, SEPA, Progress Ventures, and Duke Energy brings the total existing
summer power supply peak capability to 5,360 MW.

2.2 Factors Affecting the Need for New Capacity

The territory currently served by Santee Cooper is attractive to industry, and growth in the
industrial load class is highly likely. Along with new industry entering the load territory, there is
usually a corresponding increase in support population resulting in positive net migration.

Further, approximately 50 percent of the energy sales by Santee Cooper are made to electric
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cooperatives that serve suburban areas. Suburban areas of South Carolina and other Sun Belt

areas are expected to experience above average population growth.

Mpyrtle Beach, which is Santee Cooper's primary retail service area, is a rapidly growing urban
area. According to recent load forecasting analysis, the demand from Santee Cooper’s retail

customers is estimated to grow at an average annual growth rate between 2.5% and 3.5%.

2.2.1 Santee Cooper's Relationship with Neighboring Utilities

Santee Cooper is currently a member of the Virginia-Carolinas Electric Reliability Subregion
(VACAR) of the Southeastern Electric Reliability Council (SERC). VACAR and other electric
power reliability groups are organized such that each individual member's reliability and
capability is enhanced during critical peak periods and in situations of unforeseen facility

outages through coordinated system operations and sharing of operating reserves.

In the past, SERC has emphasized that loads are highly weather sensitive and that, unfortunately,
member utility's needs tend to move in the same direction during critical peak load periods, thus
reducing the desired load diversity. Temperature extremes, either above or below normal, add a

great deal of variation to peaks actually experienced as compared to projected peaks.

The Summer Nuclear Station near Columbia, South Carolina, is a cooperative venture that began
operation in the mid-'80's. This station is co-owned with South Carolina Electric and Gas
(SCE&Q) and provides savings to both utilities over what a single ownership facility would have
provided. Future joint-efforts with other utilities, or by other utilities, may affect Santee

Cooper's generation plans.

The Energy Authority (TEA), a wholesale power-marketing organization opened for business on
August 18, 1997, in Jacksonville, Fla. TEA is composed of Santee Cooper, Jacksonville Electric .
Authority, the Municipal Electric Authority of Georgia, City Utilities of Springfield, Gainesville
Regional Utilities, and Nebraska Public Power District. It is the first public power marketing

alliance in the country and represents over 8000 MW of combined generating assets. This
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alliance allows members to more effectively use their generation resources to better serve their

customers and to better compete in the marketplace.

2.2.2 Plant Retirements and Life Extensions

Santee Cooper's Jefferies Units 1 and 2 began operation in 1954. These oil-fired units are over
50 years old while Jefferies Units 3 and 4, which are coal fired, are more than 30 years old. The
coal-fired units at the Grainger Station, near Conway, went on-line in 1966. Santee Cooper
continuously evaluates the effectiveness of these older units. Life extensions are also considered
as an option to plant retirement. This option involves major overhauls and additions that could
delay the need for additional generation. Alternatively, retirements will hasten the need for
additional generation. Other utilities throughout the nation are also faced with retirement and
life extension decisions. Plant efficiencies and Clean Air Act requirements will also play

significant roles in decisions regarding new generation.

2.3 Load Projections

On an annual basis, Santee Cooper staff in conjunction with its consultant, GDS Associates, Inc.,
develops a forecast, based on normal weather temperatures, of monthly energy and peak demand
requirements over a twenty-year period. This load forecast is based on an analysis of historical
events and on assumptions regarding the future. These assumptions relate to key factors known
to influence energy consumption and peak demand (e.g., economic activity, weather conditions,

and local area demographics).

"The annual load forecast takes into -account all of Santee Cooper’s direct customers, which
currently includes 32 large industrial customers, Central Electric Power Cooperative Inc.
(“Central”), and two municipal electric systems, the City of Georgetown and the City of
Bamberg. Central is an association of 15 electric distribution cooperatives and Saluda River
Electric Cooperative, Inc. (“Saluda”). Saluda is an association of five electric distribution
cooperatives. Central serves primarily residential, commercial and small industrial customers in
all 46 counties of the State. Through Central, Saluda and the two municipal electric systems,

more than 665,000 customers are served indirectly by the Authority. The Authority also serves
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directly more than 150,000 residential, commercial and small industrial retail customers in parts

of Berkeley, Georgetown and Horry counties.

For energy, the weather-sensitive portion of the forecast (residential and commercial
classifications) is developed using econometric models. The non-weather sensitive industrial
energy forecast is developed based on historical trends and information provided by individual

industrial customers.

For demand, an econometric model is developed to project long-term peak demand based on
temperatures on historical peak days. Industrial customer demand is forecast based on contract
demand. In addition to the peak demand base case forecast, high and low-range scenarios are

developed to address uncertainties regarding the future.

Current projections predict growth in the projected summer peaks (Table 2-1). These projections
reflect a still dynamic, yet maturing South Carolina economy as compared to the explosive
growth of the late sixties and early seventies. These projections are reviewed periodically and

are subject to change based on cyclical and trend economic analysis.

Table 2-1: Projected Demand and Energy based on 2005 Load Forecast

Summer Peak (MW) | WinterPeak (MW) | Energy Sales (GWH)
2005 5,190 5,253 27,675
2006 5,307 5,393 28,258
2007 5,422 5,534 28,848
2008 5,537 5,675 29,448
2009 5,659 5,821 30,071
2010 5,773 5,960 30,654
2011 5,886 6,098 31,235
2012 6,003 - 6,240 31,833
2013 6,122 6,385 32,441
2014 6,243 6,532 33,059
2015 6,364 6,679 33,678
2016 6,486 6,827 34,301
2017 6,610 6,977 34,934
2018 6,736 7,129 35,577
2019 6,864 7,284 36,229

Source: Santee Cooper
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At present, Santee Cooper plans to add additional capacity in the near future via construction of
2 new generating units at a site on the banks of the Great Pee Dee River near Florence, SC.
However, as discussed above, there are many factors that can change expected capacity

additions.

24 Project Description
2.4.1 General Description

The planned installation will consist of two (2) pulverized supercritical coal-fired steam
generating (PC) units, one near term and one later, with a gross generating capacity of 1320
MWs. Each PC unit will be nominally rated for 660 MW each, but the net power generation will
be approximately 600 MW each.

The general arrangement of the Pee Dee Electrical Generating Station is shown on Figure 1-10.
The installation will include a coal storage area, bottom ash ponds, and solid waste disposal
areas. Each PC unit will have a mechanical draft multi-cell cooling tower, a wet limestone
scrubber (sulfur dioxide removal (FGD) system), a selective catalytic reduction (SCR) system,
and either an electrostatic precipitator (ESP) or fabric filter (FF). Unit trains, utilizing an

existing railroad right-of-way, will deliver coal to the site.

Solid waste, including bottom ash, fly ash, and gypsum, manufactured onsite from flue gas
desulfurization (FGD) residual solids, will be sold as raw materials to various industries.

Materials without a market will be disposed of on-site.

Common facilities for both PC units will include a switchyard, river water intake and station
discharge structures, material handling systems for coal, petroleum coke (petcoke), limestone,
ash and gypsum, two emergency generators, a fire pump, and storage tanks. Excess:cooling
tower blowdown and treated wastewater will be returned to the Great Pee Dee River via the

station discharge structure. A gypsum manufacturing facility may also be located on site.

One freestanding reinforced concrete chimney with two fiberglass liners is planned to service the

two units. A chimney height of 650 feet was modeled to evaluate air dispersion impacts, and an
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application for the SCDHEC Prevention of Significant Deterioration (PSD) Permit has been

submitted.

The planned 230 kV switchyard will utilize the Santee Cooper standard double bus, one-and-a-
half breaker arrangement. Currently, two transmission lines are proposed to exit the switchyard.
One transmission line will extend approximately 2.5 miles from the switchyard to the eastern
-most corner of the site, within a 150-foot wide corridor entirely inside the site boundary, where it
will enter the existing 230 kV, Marion to Hemingway transmission line right-of-way (ROW)
corridor. The Marion-Hemingway corridor is part of Santee Cooper’s transmission grid that

extends across the state and is inter-connected at a number of locations with other utilities.

The second transmission line will be a 230 kV H-frame pole or single pole design that will
connect the switchyard on the Pee Dee Tract to the existing Lake City Switching Station. This
transmission corridor will include approximately 11.94 miles of new ROW development and 6.4

miles within the existing Friendfield-Lake City ROW.

Construction of the generating units will extend over a number of years. A six-year construction
period is required to place the first coal-fired unit at a “greenfield site” similar to the Pee Dee site
and a four year construction period is required for each subsequent coal-fired unit. The
infrastructure for coal-fired units including, but not limited to, rail, coal pile, administration and
maintenance facilities, switchyard and transmission lines, intake and discharge facilities, ash
pond, material handling systems, and the stack, etc. must be constructed with the first unit.
Also, each coal-fired unit will include a SCR system, a wet limestone scrubber, and either é.n

ESP or a fabric filter, as applicable to meet air emissions regulatory limitations.

2.4.2 Power Generation Cycles -- Pulverized Coal Units

The steam generators will be balanced draft, pulverized coal-fired, supercritical type boilers.
Superéritical coal-fired steam units use -higher initial turbine pressures coupled with high
temperature to produce higher efficiencies than subcritical units. Numerous supercritical units

have been constructed worldwide. This class of unit is a proven reliable source of energy for
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electric generation with distinct advantages of lower operating costs by virtue of their higher

efficiency and lower fuel consumption with corresponding lower emissions.

The boilers are anticipated to be Alstom Power design and will be tangentially fired with two
levels of separated over-fire air above the burners. They will burn primarily Eastern Kentucky
bituminous coals and will be permitted to burn up to 30% of petroleum coke by weight. Sulfur
content of the design coals will range from 1.0 to 3.1%, and from 3.4 to 7.0% for petroleum
coke, for a combined average condition of approximately 3.75% sulfur content. Ash content for
the design coals will range from 4.5 to 17% and from 0.3 to 1.4% for petroleum coke. Heating
values of design coals will range from 11,000 to 13,000 Btu/lb and from 13,600 to 14,700 Btu/lb

for petroleum coke, with an approximate heating value of 12,500 Btu/Ib.

During startup, each boiler is capable of firing No. 2 fuel oil or natural gas at a maximum rate of
480 million British Thermal Units (MMBtu) / hr’. Each boiler will have a maximum heat input
capacity of 5,700 MMBtu/hr and will supply steam to a steam turbine/generator set. The
standard operating mode for the boilers will be continuous operation at normal rated capacity.
Both units will have a design maximum continuous rating of 4,500,000 pounds per hour at 3300

pounds per square inch gauge (psig) and 1050 degrees Fahrenheit (° F) with an 1100° F reheat.

The turbines will be tandem-compound four-flow machines. All units will be rated 640,000 kWs

with valves 95% open at 3600 psig - 1050° F throttle conditions.

The units will use recirculating cooling water systems that will convey the hot circulating water
from the condensers to evaporative cooling towers, which will dissipate the waste heat to the
atmosphere by latent and sensible heat transfer. The cooled water will be recirculated from the
tower basins to the condensers for reuse. The cooling towers will also be used to dissipate heat
from various station cooling systems. The circulating water nominal maximum flow rate for
each unit will be 287,100 gallons per minute (gpm). The cooling towers will be multi-fan,

mechanical draft units. Design drift will not exceed 0.01 percent of the circulating water flow.

3 A natural gas pipeline is adjacent to the site. However, there is very limited capacity currently available on the
line, and it is unclear whether sufficient capacity could be purchased to provide adequate natural gas for startup.
Regardless, the boiler design is intended to include natural gas as a potential startup fuel.
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2.4.3 Raw Materials Handling

In addition to coal, the operating station will require the use of fuel oil and/or natural gas,
limestone, pet coke, gypsum, anhydrous ammonia, and other chemicals as noted in Section

2.4.3.4, below.

2.4.3.1 Coal

The station will burn an eastern bituminous coal from the Appalachian Region. Both units will
burn about 205 tons per hour (tph) each. This burn rate is based on a maximum heat input
capacity of 5,700 MMBtu/hr and a blend ratio of 90% coal / 10% pet coke having an average
heating value of 12,500 British Thermal Unit (Btu) per pound. A typical analysis range of the
"as received" coal is presented in Table 2-2. Unit trains of approximately 10,000 tons capacity
will deliver coal to the site. The average annual coal consumption of two units at 70% annual
capacity factor is approximately 2,500,000 tons. Coal deliveries for both units will be no more

than one train per 24-hour period.
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Table 2-2: Pee Dee Unit 1 Fuel Specification
Coal Pet Coke
Design Range | Performance | Design Range |
Proximate Analysis Moisture 4-10 6.8 3.65-8.90
(“o As Received) Volatile Matter 22-38 33 8.00-15.00
Fixed Carbon 45-65 52 80 - 85
Ash 4.5-17 8.5 0.30 - 1.37
Higher Heating Value (Btu/Lb) 11,000 - 13,000 12,500 13,600 - 14,700
Grindability (HGI) 36-54 43 35 - 60
Ultimate Analysis Carbon 63-80 70.87 75 - 85
(% As Received) Hydrogen 3.5-7.5 4.86 3.00 - 4.00
Nitrogen .95-1.9 1.44 0.70 - 2.30
Chlorine 0.0-0.3 0.01 -0.04
Sulfur 1.0-3.1 1.57 3.40-7.00
Moisture 4-10 6.78 3.65 -10.00
Ash 4.5-17 8.46 0.30 - 1.37
Oxygen 2.5-8.8 6.02 0.15-1.00
Mineral Analysis of SiO; 45-60 47.37 0.20 - 20.0
Ash (%) ALLOs 20-30 27.10 0.50 - 5.00
TiO, 1-4 1.53 0.05 - 0.50
Fe;03 4-15 12.74 2.0-23.0
CaO 1-5 1.56 2.0-15.0
MgO 0.5-3.0 0.77 0.50-5.0
Na,O 0.10-1.0 0.55 0.50-11.0
K,O 1.0-3.2 2.60 0.10-1.0
P>0s 0.1-1.0 0.01 -0.02
SO3 o0.1-1.5 | | e
V,0s5 12.0 - 89.0
Vanadium Pentoxide (ppm of fuel) 300 - 3000
Undetermined 5.78
Ash Fusion (F) Reducing
Initial Deformation 2400 2400 2500 - 2800
Softening (H = W) 2500 2500 2500 - 2800
Hemispherical (H = 1/2 W) 2550 2500 2500 - 2800
Fluid (H=1/16") 2600 2550 2500 - 2800
Oxidizing
Initial Deformation 2600 2600 2500 - 2800
Softening (H = W) 2700 2600 2500 - 2800
Hemispherical (H = 1/2 W) 2700+ 2650 2500 - 2800
Fluid (H=1/16") 2700+ 2650 2500 - 2800

Source: Santee Cooper
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2.4.3.2 Fuel Oil

No. 2 fuel oil will be used for boiler ignition firing and combustion support. The average annual
consumption of the two pulverized coal-fired steam generating units is expected to be about
1,000,000 gallons. The oil will be delivered by truck (and/or rail) and stored in one tank, which
is anticipated to be a 300,000-gallon steel tank.

2.4.3.3 Limestone

Limestone for the FGD system will be obtained from local sources and delivered by truck. Each
unit will use on average 24 tph of limestone. Truck deliveries of limestone for each unit will
average 94 thirty-ton trucks per week. Rail delivery will be considered for the multiple unit

development.

2.4.3.4 Chemicals

Chemicals will be delivered to the plant in trucks and will include sulfuric acid, sodium
hypochlorite, hydrazine, sodium hydroxide, aqueous ammonia, anhydrous ammonia, lime, alum,
adipic acid (DBA), silt dispersant, activated carbon, and polyelectrolyte coagulant aid. The

estimated quantities of chemicals required for each unit are shown in Table 2-3.
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TABLE 2-3: ESTIMATE OF ANNUAL CHEMICAL USAGE
(For Complete Site — 2 Units)

CHEMICAL - ANNUAL QUANTITY

Sulfuric Acid 490 tons
Demineralizer Regeneration
Ashpond/Cooling Water pH Control

Aluminum Sulfate 42 tons
Water Pretreatment Coagulant
Wastewater Treatment Coagulant

Sodium Hypochlorite (approx. 12%) 167,000 gallons
Water Pretreatment Biofouling Control
Cooling Water Biofouling Control

Hydrazine (100%) 3 tons

Feedwater Trace Oxygen Removal

Agqueous Ammonia : 7 tons
Feedwater pH Control
Polyelectrolyte, Potable Water Grade 0.5 tons

Water Pretreatment Coagulant
Wastewater Treatment Coagulant

Sodium Hydroxide 300 tons
Demineralizer Regeneration
Adipic Acid (DBA) 300 tons

Flue Gas Desulfurization

Activated Carbon ’ 8 tons
Water Pretreatment

Anhydrous Ammonia 5,700 tons
Selective Catalytic Reduction

Silt Dispersant 63 tons
Cooling Tower

Corrosion Inhibitor 44 tons

Source: Estimates derived from Cross Generating Station’s 2005 records
"2.4.4 Air Pollution Control

The PC units will employ electrostatic precipitators (ESPs) or fabric filters (FFs) for particulate
removal and wet limestone scrubber (FGD) systems to reduce sulfur dioxide (SO;) emissions.

Nitrogen oxide (NOy) emissions will be controlled in the combustion process and with post-
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combustion technology. The pair of units will have a 650 foot high reinforced concrete chimney

shell containing two flues.

The ESPs of FFs will limit the particulate discharge to 0.018 pound per million Btu. The boiler
design parameters and post-combustion technology will limit the NOy emissions to comply with
applicable regulations. The wet limestone FGD system will be designed to limit the discharge of

SO, to less than 0.15 pound per million Btu with 97.5% removal.

2.4.5 Solid Waste Systems

Station solid waste ‘consists primarily of bottom ash, fly ash, and FGD residual solids. These
will be stored temporarily on-site and marketed as raw materials for various industries. The
remaining amounts of these materials that cannot be sold will be disposed of on-site. Solid
Waste Landfill Areas will be used for gypsum and stabilized ﬂy ash. Initial plans call for a 120
acre solid waste landfill area. Future solid waste disposal areas are set aside to be used as

needed.

2.4.5.1 Flue Gas Desulfurization (FGD) System Solid Waste

Solid waste generated by the FGD system will be sold as gypsum for use in various industries as
quality and markets allow. The scrubber waste slurry will be oxidized and dewatered to produce
a solid material containing 10 to 15 percent moisture. The resulting material will be suitable for
agricultural use or used in the manufacture of portland cement or wallboard. It is estimated the
two units will produce about 300,000 tons (dry weight) of gypsum annually. Gypsum which is

not marketable will be disposed of on-site in the solid waste landfilis.

2.4.5.2 Ash System

Fly ash will be conveyed dry from the precipitator hoppers by an air system to storage silos. Fly
ash will be loaded into trucks from the silos for use in the cement industry. Fly ash not sold will

be disposed of on-site in the solid waste landfills.

Bottom ash will be collected in a wet hopper below the furnace. Periodically, the ash will be

withdrawn and sluiced to the on-site ash pond. Economizer ash and coal mill rejects will be
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handled in the same manner. Ash transport water will be recirculated from the ash pond.

Bottom ash material from the ponds may be sold as aggregate.

2.4.6 Cooling Water System

A closed-cycle recirculating cooling water system will be used for the steam surface condensers
and unit auxiliary coolers. Mechanical draft cooling towers will be used for the heat sink.
Performance criteria for the cooling towers for each unit is expected to be based on a design flow
rate of 287,100 gpm to be cooled from 113.6° F to 95° F at an 81° F wet bulb. The maximum
evaporation loss frbm each tower is estimated to be approximately 5300 gpm4 at an 81° F wet
bulb temperature. Drift loss will be less than 0.01% (29 gpm) of the circulating water flow rate.
Maximum blowdown assuming 6 cycles of concentration will be 348 gpm for each unit. About
60 % to 80 % of this discharge is expected to be used for FGD scrubber make-up and other

service water uses.

2.4.7 Water and Wastewater Treatment Systems

2.4.7.1 Water Supply System

Process water will be taken from the Great Pee Dee River. The raw river water will be used
directly for cooling tower makeup and treated for general station use and boiler makeup. The
normal operating consumption for the fully developed site will be 13,000 gpm and the maximum
consumption for the fully developed site will be 19,500 gpm. Water for potable uses will be
obtained from on-site wells. Water used for boiler makeup will be treated through a precipitator-

clarifier and anthracite filter, followed by demineralization.

2.4.7.2 Wastewater Treatment System

Wastewater sources from the PC units will include cooling tower blowdown, bottom ash sluice
water, coal pile and limestone storage area runoff, industrial area runoff, sanitary waste, and low
volume waste sources, including but not limited to, wastewaters from wet scrubber air pollution

control systems, ion exchange water treatment system, floor drains, cooling tower basin cleaning

* Based on equation from Online Chemical Engineering Information Website,
http://www.cheresources.com/ctowerszz.shtml : Evaporation loss = 0.00085 X water flow rate X (T1-T2), where T1
= hot water temperature and T2 = cold water temperature.
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wastes, recirculating house service water systems, sampling streams, water treatment wastes,
laboratory and equipment drains, transformer area drains, and boiler blowdown. Most
wastewater will be sent directly to the bottom ash pond, which in conjunction with a pH
adjustment system, acts as the primary wastewater treatment system. Two bottom ash ponds are

planned for the station with the first pond to be 102 acres and the future pond to be 104 acres.

Cooling tower blowdown will be used as makeup to the FGD scrubber system, be sent to the
bottom ash pond, or be discharged to the Great Pee Dee River. Equipment and floor drains and
boiler and transformer area drains will be routed through an oil/water separator before discharge
to the bottom ash pond. Coal and limestone storage areas and the industrial site drains will be
routed to ponds designed to contain the runoff from a 10-year, 24-hour storm and transferred to

the bottom ash pond.

The bottom ash pond serves as a settling, surge, and collection basin. In this regard, it serves as
a detention and clarification pond that receives bottom ash sluice water and wastewaters as
described above. In addition, the bottom ash pond collects rainfall directly and runoff from the
coal pile, limestone storage and industrial areas indirectly. In this sense, it acts as a stormwater
detention (equalization) pond. Water in the bottom ash pond is recycled for bottom ash sluicing.
The discharge from the bottom ash pond will be pH adjusted between 6 and 9, or as required in
the station’s NPDES permit, and monitored for all applicable SCDHEC regulatory discharge

limitations prior to release to the Great Pee Dee River.

Sanitary sewage will be collected in a separate system and treated in a sewage treatment plant
before discharge to the river. The sanitary sewage treatment plant will be designed to ensure the
effluent will meet the applicable SCDHEC regulatory discharge limitations in the station NPDES

permit.

Non-routine chemical metal cleaning wastewaters, boiler fireside washes, air preheater washes,
condenser and feedwater flushes, will be collected in tanks and either incinerated as permits

allow or disposed offsite in accordance with applicable regulations.
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2.4.8 Industrial Deveiopment Area

Santee Cooper is actively engaged in economic development and works closely with state,
regional, and county development groups for the creation of jobs and increasing commerce for
South Carolina’s growing population. To this end, Santee Cooper is reserving fifty (50) acres of

the Pee Dee Tract for potential industrial use.

The location of the 50-acre industrial area was selected primarily due to factors including; dual
road frontage, proximity to electrical service, and the avoidance of wetland and cultural resource
impacts. Possible industrial uses would likely be those related to electrical generation, those that
could provide products or services for use at the Pee Dee Station (and perhaps others) and those
that could utilize byproducts from coal combustion. Examples of byproduct utilization would
include wall board manufacturing, cement block production, road construction materials, and
products for agricultural applications. There would also be the possibility of interrelated uses
such as steam or hot water for heating purposes or other beneficial steam or water recycling or

reusec.

2.5  River Water Intake and Discharge
2.5.1 Design Criteria

The river intake system will provide raw water make-up for the station, including the cooling
towers, boilers, FGD units and general station service. A single intake structure will be located
on the Great Pee Dee River approximately 200 feet upstream of the existing boat ramp. The
makeup water will be withdrawn from the Great Pee Dee River via two or three 6500 gallon per
minute (gpm) pumps located at a common intake structure. A fourth 6500-gpm backup pump
and a 2500-gpm emergency fire pump are also located at the intake structure. It is anticipated

that the maximum makeup flow, will be 13,000 gpm (29 cfs) using 2 of the 6500 gpm pumps.

Due to potentially high suspended solids in the Great Pee Dee River, the Station has been
designed with a third 6500 gpm pump. The total makeup flow for the fully developed site (two
(2) generating units), with 3 pumps in operation would be 19,500 gpm (approximately 43.5 cfs).
Given that the high suspended solids will be coincidental with high river flows following storm

events, low flow critical condition calculations presented in this report are based on 29 cfs being
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the maximum withdrawal rate. Since these critical calculations are based on low river flows
(7Q10 or minimum recorded) with low suspended solids concentrations, the 29 cfs withdrawal is

considered and referred to in the report as the maximum withdrawal.

The station discharge structure will be located approximately 200 feet downstream of the
existing boat ramp, for cooling tower blowdown and other treated discharges such as the
decanted bottom ash pond water and sanitary wastewater. Design performance calculations
indicate that the maximum cooling tower blowdown, assuming 6 cycles of concentration, will be
989 gpm for each unit during high ambient conditions (high temperatures) and maximum
electrical generating conditions. Approximately 60% to 80% of this discharge is expected to be
used for FGD scrubber make-up. This results in a cooling tower blowdown rate of 696 gpm
(1.55 cfs) and a maximum discharge from the cooling water blowdown and ash pond, with two

units in operation, of approximately 1980 gpm (4.4 cfs).

As with the maximum withdrawal, the cooling tower blowdown rates will increase when the
river suspended solids concentrations increase. When the suspended solids concentrations are
high, the cooling tower’s concentration cycles may be as low as 2. Under these conditions,
cooling tower blowdown and ash pond flow rates will increase to a total of approximately 3000

gpm (6.7 cfs).

Similar to the withdrawal, the higher discharge rates will occur during high river flows.
Therefore, the critical condition calculations presented in this report use and refer to 4.4 cfs as
the combined maximum discharge, and 1.55 cfs as the maximum cooling tower blowdown
discharge.

2.5.2 Intake and Discharge Structures

The intake and discharge structures will be located on the south bank of the Great Pee Dee River
as shown on Figure 2-1.

2.5.2.1 Station Intake Structure

The intake structure will be rectangular with space for four make-up water pumps and one fire

pump in the pumping chamber. For the initial installation, the fire pump and three make-up
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water pumps will be installed. Two make-up pumps will be used for regular operation and one
will be provided for reserve. The fourth make-up pump will be installed when the second unit is

constructed.

The river water will enter the structure through up to four well-screen type intake teeé located in
the river. The intake screens will be made of stainless steel wire having a wedge-shape cross
section with spacing between wires (slot width) of 1/8 inch and a slot velocity of 0.5 feet per
second (fps) or less at maximum river water demand. The system will use compressed air for

backflow cleaning.

By employing wedge wire well screens suspended off the river bottom and located in the high
velocity section of the river flow, impingement and entrainment of aquatic organisms will be
minimized. It is expected that actual flows will ensure a thru-slot velocity of < 0.5 feet per
second per the requirements of Subpart I of Section 316(b) of the Clean Water Act. The general

arrangement and design of the intake structure is shown on Figure 2-1.

2.5.2.2 Station Discharge Structure

Cooling tower blowdown, treated sanitary wastewater effluent, and bottom ash pond discharge is
conveyed to the discharge orifice as shown in Figure 2-2° via a mile-long collector pipe. Flow
will be monitored and discharge water will enter the river through a reducer section effectively
creating the discharge orifice shown. The station's effluent returns to the river through the orifice
which terminates on the river shoreline just below the 7Q10 surface level. Thus, adequate

velocity will be assured for proper mixing.

> Although Figure 2-2 shows an 18-inch orifice and a 48-inch pipeline, these sizes were based on four generating
units and the ultimate buildout for this station has been reduced to two generating units. Thus, it is anticipated the
size of the orifice and conveyance pipeline will be reduced commensurate with the actual flows anticipated for two
units. Figure 2-2 has not been revised to reflect the current plans in order to expedite permitting, so the figure
actually represents a worst case scenario that was the basis for the permit (Permit No. 84-3Z-005) that was issued on
August 21, 1984 for the four-unit station.
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3.0 DESCRIPTION OF EXISTING ENVIRONMENT

3.1 Landform, Geology and Soils

The Pee Dee site (Figure 3-1) is situated in the Coastal Plain Physiographic Province (CPPP).
This province is a seaward sloping surface which is physiographically divided into three regional
belts which generally parallel the Atlantic coastline. The subdivisions of the CPPP are the

Upper, Middle and Lower coastal plain. The Pee Dee site is located in the Lower Coastal Plain
of the CPPP.

The CPPP contains a thick sequence of sedimentary deposits which rest upon a surface of
ancient crystalline rocks (1983 EA). In the area of the site, these sedimentary deposits vary in
age and approach a thickness of approximately 1,200 feet (360 meters). Section 2.1.1.2 of the
original 1983 EA contains a detailed discussion of sedimentary formations underlying the site.
An abbreviated summary of site geology is found on page A-4 of the “Geocheck Addendum” in
Appendix J.

The Pee Dee site is within a region of southeastern United States which has experienced a
moderate amount of earthquake activity. Occasionally earthquakes have occurred in the CPPP,
however, no earthquakes have been recorded within 50 miles of the site (1983 EA). An analysis
of earthquakes in the CPPP indicates a 2 percent probability that the site will experience a

seismic event with peak ground acceleration exceeding 0.40 g in a 50 year period (1983 EA).

At the Pee Dee site, sand and gravel have previously been extracted from a quarry which adjoins
the Great Pee Dee River. This quarry lies east of South Carolina Secondary Route 57 (S-57),.
and has an approximate length and width of 500 feet, and an approximate depth of 25 feet.
Although the duration of the past quarrying operation is not known, previous quadrangle
mapping indicates that the quarry was in existence as early as 1946. An on-site field

investigation, conducted in May 1998, revealed no recent activity in the quarry.
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Gilbert/Commonwealth, in conjunction with Law Engineering, Inc., (now known as MACTEC
Engineering and Consulting Inc.) executed a subsurface exploration and groundwater-monitoring
program in 1982 to define the subsurface geology at the Pee Dee site. Over forty test borings
were drilled to determine the subsurface conditions and geotechnical characteristics of the
Coastal Plain sediments underlying the site. In total, over 2,600 linear feet of exploratory
drilling was performed. The average depth of each boring was approximately 50 feet with ten
borings being extended to depths of 100 feet or greater. Additional geotechnical evaluations are

currently being conducted (August — September 2006).

A series of twenty-three groundwater monitoring wells were constructed on-site to collect
background data pertinent to water level fluctuations and groundwater quality. In addition, nine
former residential wells were incorporated into the fnonitoring program.  Water level
measurements and water quality samples were made on a monthly and quarterly basis,

respectively.

During the course of the subsurface exploration program, bowl-shaped depressions were noted in
areas north of Old River Road (South Carolina Secondary Route 57). Investigations indicated
the depressions were due to groundwater solutioning of the underlying Pee Dee Formation,
which could indicate a potential problem with subsidence. No such warpage was observed in the
Black Creek Formation that directly underlies the Pee Dee Formation. In addition, it was learned
that the Black Creek Formation occurred at a much higher elevation in the southwest portion of

the site.

As mapped by the U.S. Department of Agriculture (USDA), Soil Conservation Service, the soils
comprising the Pee Dee site can be grouped into three associations (USDA/SCS, 1974; Figure 3- |
2). These associations, which incorporate soil series occurring on upper parts of slopes, lower
parts of slopes, and in floodplains, include the Wagram-Lakeland-Norfolk Association, the
Lynchburg-Goldsboro-Coxville Association, and the Chastain-Chewacla-Congaree Association.
More specifically, the soil units which occur in the area of the proposed generation station
include Coxville, Duplin, and Exum series; the predominant soil units which occur in the

preferred transmission corridor include Lynchburg, Coxville, Goldsboro, Norfolk, Duplin and
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4.0 ENVIRONMENTAL IMPACTS

4.1 Landform, Geology and Soils

Potential impacts to the geologic environment as a result of the construction of the proposed
generating station and the transmission and rail corridors include erosion, sedimentation,
relocation of soils, topographic changes, variation of existing drainage patterns, and potential

loss of mineral resources and prime farmland soils.

The construction of the proposed generating station and ancillary facilities will require both
excavation and grading work. Development of the corridors will primarily consist of clearing
any existing vegetation in the ROWs and may require additional fill material on either side of
the existing railbed. In the performance of this work, vegetation will be removed from each
construction area, exposing soils to potential erosion from both precipitation and wind. In order
to- minimize the potential for erosion of site soils, all excavations, construction grading, and
finish grading activities will follow a designed soil sedimentation and erosion control program
as part of the Stormwater Pollution Prevention Plan (SW3P). The SW3P will specify the design
and construction of grading dikes, ditches, sedimentation basins and/or level spreaders in

specified areas to prevent or minimize erosion and sedimentation in receiving waters.

Topsoil and subsoils will be displaced in the construction of the proposed generating station,
including several hundred acres of prime farmland soils. Impacts to topsoil and subsoil within
the wetland corridors will be negligible as limited excavation will occur during development of
these areas. Topsoil will be stripped and stockpiled in designated areas which will be part of a
designed soil relocation program, with special attention given to the prime farmland soils.
Upon completion of excavated or graded areas, topsoil will be replaced as required or stockpiled
for future use during plant operations. Exposed areas will then be seeded and mulched, paved,
riprapped, or protected with crushed stone ground cover depending upon the intermediate and
ultimate use of the cleared areas. Subsoils displaced during construction of the plant and .

ash/coal pile runoff ponds and embankments will be utilized as much as possible, with a focus
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on minimizing stockpiles through balanced cut and fill procedures. Excess volumes of

displaced subsoils will be stockpiled as required.

Side slopes formed from excavating plant foundations or disposal of solid wastes, and graded
dikes constructed for the ash ponds will be designed to maximize stability. Surface water will
be diverted to curtail erosion. Complefed slope areas will consist of seeded, mulched topsoil or
will be protected with rip rap or crushed stone. In addition, to protect the floodplain and slope
forest areas from erosion and sedimentation impacts, a buffer strip will be left undisturbed along

portions of the crest of the scarp.

The implementation of these control measures, and any others specified in the SW3P, are
expected to minimize erosion and sedimentation during construction activities. As a result, no

significant impacts are expected to landform and geology.

4.2 Hydrology and Water Quality

Potential impacts to hydrology and water quality will be directly related to the following: 1)
storm water runoff from the construction phase of the project; 2) storm water runoff from
storage and process areas during facility startup and operations; 3) withdrawal of makeup water;
and 4) discharge of the proposed station's effluent. The Clean Water Act provides that storm
water discharges associated with industrial activity from a point source to surface waters must
be authorized by a National Pollutant Discharge Elimination System (NPDES) permit.. A
permit, administered by SCDHEC, will be required for both the construction and operation
phase of the project, with conditions reflecting requirements for control measures and discharge

limitations.

The NPDES requirements for the plant’s wastewater discharge, during operation, will be based
on federal New Source Performance Standards and on the criteria for treated sanitary
wastewater established by SCDHEC. Site-specific requirements may be included in the permit
based on results of analysis performed by SCDHEC. This analysis includes a review of river
parameters and loading rates in order to assess potential impacts to the river's aquatic life and

may result in additional design criteria for the station in order to minimize such impacts.
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The 1983 EA detailed the proposed Pee Dee Station operations and the regulatory programs
designed to minimize or avoid impacts to surface water quality that were in effect at that time.
The subsections below include a summary of water quality impacts associated with the
construction and operation of the plant, and also update the original information contained in

the 1983 EA.

4.2.1 Storm Water Runoff

Site preparation and plant construction have the potential for impacting surface water quality
because of sediment runoff. The NPDES permit authorizes storm water discharges from
construction sites to surface waters, provided that various conditions are met, including the
implementation of a site-specific Storm Water Pollution Prevention Plan (SW3P). The SW3P
must address how activities for earthmoving, removal and replacement of ground cover,
sedimentation, erosion, and dust control operations will be conducted. These control measures
are expected to minimize potential impacts associated with sediment and soil erosion during
development of the Pee Dee Tract and the transmission and rail corridors. Santee Cooper has
obtained the SCDHEC Construction General Permits for these projects. Their permit number
for the Pee Dee Electrical Generating Station and the rail corridor is SCR10D512. Their permit

number for the transmission corridor is SCR10D515.

During the operation phase of this project, the NPDES permit will also include conditions for
implementing a SW3P. The majority of storm water runoff from the plant, including industrial
plant yards, immediate access roads and rail lines, material handling sites, shipping and
receiving areas, storage areas and tank farms, and the electrical generating building, will be
routed to the bottom ash pond. The coal pile runoff pond will route all excess runoff generated
within the coal pile and limestone storage areas to the bottom ash pond. The implementation of
these facility control measures and other requirements included in the SW3P are expected to

prevent significant impacts to receiving waters.
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4.2.2 Water Quality Impacts During Construction

There will be no sanitary wastewater discharges from the site during construction of the
generating station and ancillary facilities. Portable toilets will be utilized during the
construction phase, with the exception of a possible septic tank installed for the construction

offices.

Because of the relatively shallow depth to the groundwater table, dewatering of foundation
excavations will likely be required during construction. Dewatering will be accomplished using
a well point dewatering system. Flow from dewatering operations will be discharged to
sedimentation basins which will eventually discharge to tributary streams, including Little
Swamp and its tributaries following settling of suspended sediments. This discharge is required
to be low in Total Suspended Solids (TSS) before exiting the sedimentation basin and should
meet all criteria set forth in the NPDES permit and the SW3P plan.

The transmission line is expected to cross the Lynches River along US 378. However, it is
expected that construction can be accomplished by setting the transmission poles on the banks
in such a way that runoff will be diverted, and thus not an impact to the river. Transmission
poles will not be set in the river channel. Therefore, no impacts to water quality are expected

from transmission line construction.

4.2.3 Water Quality Impacts During Operation

Wastewater discharge sources at the station will include the ash pond, cooling tower blowdown,
sanitary waste and various low volume sources. Each source will be subject to federal New
Source Performance Standard (NSPS) requirements and SCDHEC Water Quality Standards.
The NPDES permit for stormwater discharges from industrial activity will include conditions to

meet the requirements of these regulations.

The proposed Pee Dee Station will be similar in design and construction to Santee Cooper's
electric generating station located in Cross, South Carolina. Historical wastewater effluent
characteristics and the NPDES permit for Santee Cooper's Cross facility were reviewed to

assess potential wastewater impacts to the Great Pee Dee River. In addition, several meetings
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and phone conversations were held with SCDHEC to discuss discharge issues and a potential
NPDES permit for the project. A comparison of the wastewater effluent analysis from the
Cross site with current and proposed effluent standards is shown in Table 4-1. Based on these
numbers, the facility should be able to meet the various effluent criteria and in-stream water

quality standards.

Mr. Larry Turner of the SCDHEC identified several issues of special concern during a meeting
in early 2006 (personal communication, 2006). Issues of special concern identified inglude the
potential increase in the Great Pee Dee River temperature, impacts to the dissolved oxygen
(DO) concentrations in the Great Pee Dee River, salt water intrusion impacts to downstream
raw water intakes as the result of the Pee Dee Station withdrawal, and mercﬁry discharge into a
river that is listed on the states’ 303(d) list for mercﬁry impairment. These issues are explored
further below. The first three of these issues were addressed using state-accepted models to
estimate impacts on the Great Pee Dee River. Mercury discharge effects were addressed using
mercury discharge data from the Cross Generating Facility, a power plant of comparable size,

located in Cross, South Carolina.

Based on discussions with SCDHEC, the discharge limits for Pee Dee Station will be similar to
those in the Cross Station permit with the possible exception of the 5-day Biochemical Oxygen
Demand (BODs) and ammonia. If the Pee Dee Station has any measurable impacts on the DO
concentrations in the river, the NPDES permit requirements for BOD and ammonia and/or DO

may be more restrictive.
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Table 4-1: Comparison of Relevant Effluent Standards to Santee Cooper - Cross Electric Generating Station

Source / Regulated Parameter' New Source Performance | SCDHEC Water Quality Standards Min / Avg / Max Analyzed at
Standards Cross Facility (2003-2006)

o - , oling Tower Blowdown - . .
Temperature (F) - Freshwaters shall not increase by 50 above natural 43/77/104

conditions or exceed 90°
pH (std. units) 6.0 -9.0 ’ 6.0-8.5 6.2/7.7/9.0
Chromium (mg/l) 0.2 0.028 ) No Discharge (ND)
Mercury (ug/l) - 0.05 ) 0.003/0.019/0.11
Zinc (mg/l) 1 ) 0.037 0.08 (min) / 0.5 (max)*

FAC’ (mg/l 0.5 0.0/0.04/0.5

pH (std. units) - 6.0-8.5 ) 6.1/6.7/9.0
TSS (mg/l) 100 Less than 50 NTU turbidity 6/14/37
Mercury (pug/l) ) - 0.01/0.15/0.74 .

203

DO (mg/l) — — — ' )Dally average not less‘than S. 0 with a low 0f 4.0 . 3.3/ 8.54'/ 16.8

BOD; (mg/l) - - - 2.0/9.9/29
pH (std. units) - 6.0 - 8.5 6.5/7.7/8.8
Ammonia (mg N/1) - - 3.17° - 0/22/13.0
TSS (mg/kg) ‘ - Less than 50 NTU Turbidity ©4.2/15.56/45.4
TRC® (mg/l) - - A 0.0/0.07/0.9
Fecal Coliform (#100 ml) - -200 ' _ 1/8.33/642

Created by: MACTEC

Source: Cross Facility Data is unpublished data provided by Santee Cooper, other sources are cited in reference section.

1. Other parameters that are not listed may be included in the NPDES permit depending on results of SCDHEC's review of the permit application.
2. Zinc data for Cross Facility is from 1997-1998.

3. Free Available Chlorine

4. Calculated based on SC Water Regulation 61-68, using a water pH of 7.1 and a water temperature of 23.5° C.

5. Total Residual Chlorine
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The QUAL2e (USEPA/NCASI, 1985) dissolved oxygen computer model was used to analyze
the Great Pee Dee River (Appendix F). It was provided by SCDHEC and used to evaluate the
impacts of the project discharge on the river’s dissolved oxygen resources. Two scénarios were
modeled. The first scenario was based on commonly accepted secondary treatment levels while
the second scenario was based on increasing the efficiency of the sanitary wastewater treatment
by 50%. The suggested discharge concentrations that would be expected for a wastewater
treatment facility that provides what is commonly referred to as “secondary treatment” levels
are BODs (30 mg/1) and ammonia (20 mg/1). A 1.5 f-ratio (ultimate BOD/ .BOD5 ) was used for
both scenarios. The resulting ultimate BOD (BODy) and ammonia concentrations for scenario
1 are 45 mg/l and 20 mg/l, respectively. Scenario 2 BODy and ammonia concentrations are
22.5 mg/l and 10 mg/l, respectively. Due to model limitations, only 3 discharge/intake point
sources could be specified. However, it is unlikely that the limitations would compromise the
results and conclusions. The above sanitary wastewater was modeled using a 0.077 cfs (50,000
gpd) discharge rate. The intake was modeled using the 29 cfs maximum withdrawal. The
blowdown and ash pond discharge were combined using a maximum 4.4 cfs discharge with a
3.0 mg/l BODu and 0.5 mg/l of ammonia. The modeling results (Appendix F) indicate that the
impact of the withdrawal and combined discharge, using either of the two sanitary wastewater
treatment scenarios, would result in lowering the downstream DO by 0.01 to 0.02 mg/l. The
reduction predicted by the model is primarily due to a lower river velocity as a result of the
station's withdrawal as opposed to the impact of the station's wastewater discharge. This very
small decrease would be difficult to measure accurately in the field, and poses de minimis

adverse impacts to aquatic resources.

SCDHEC’s monitoring of the Great Pee Dee River, in the vicinity of the Pee Dee site, indicates
trends of decreasing DO and pH, and increasing turbidity and fecal coliform bacteria (Table 3-
2). Based on the data contained in Table 4-1 and the results of the model, these parameters are
not expected to be significantly impacted as a result of the proposed Pee Dee Station. SCDHEC
also reports that the copper and chromium aquatic life acute standard have been exceeded for
some of the sampling events on the Great Pee Dee River. Wastewater discharge from the

proposed project is not expected to contain detectable levels of copper or chromium.
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In spite of several mercury trapping BMPs installed in the combustion units, some amount of
mercury will be deposited into the bottom ash pond. Although efforts to reduce mercury release
will be taken, some mercury will be carried with the discharge from the bottom ash pond into
the Great Pee Dee River. This section of the Great Pee Dee River has a fish consumption
advisory for mercury of one meal per month for largemouth bass and bowfin (SCDHEC, 2006).
The Great Pee Dee River is also identified on the South Carolina 303(d) list as impaired for
mercury and copper (SCDHEC, 2004). Mercury impairment in this reach is specifically related
to the fish consumption advisory. Elevated mercury levels have existed in the Great Pee Dee

River for at least the past several decades (Harned, 1983).

Santee Cooper collected ten river water samples (nine distinct samples and one duplicate) to
analyze for mercury on May 23 and 24, 2006 (Table 3-6). Nine of the ten samples analyzed by
General Engineering Laboratories (GEL) were below the detection limit of 0.05 pg/L for the
standard method used. These very low levels are consistent with data downloaded from
USEPA STORET database, which recorded no detectable mercury (i.e., < 0.05 pg/L) in the
Great Pee Dee River during 48 sampling events from 1999-2004. Since mercury has been
detected in only one of ten samples collected at the site, and in one of 58 samples collected at
the site and adjacent SCDHEC monitoring sites, there is insufficient basis to specifically
estimate the concentration in the river water, other than to conclude that it is less than 0.05 pg/L
in over 98% of samples analyzed. The average concentration is probably much less than 0.05

ug/L, but a reliable estimate cannot be determined from the available monitoring data.

Mercury is a contaminant of special interest for this assessment. Therefore additional
investigation of mercury levels in the Great Pee Dee River was performed through the
comparison of the Great Pee Dee River to a comparable watershed, the Middle and Lower
Savannah River Watershed. USEPA has undertaken an investigation of mercury in the
Savannah River watershed to support development of a TMDL for mercury (USEPA, 2001).
Fifteen freshwater segments of the Savannah River were investigated in detail. Table 4-2
summarizes information from these segments, and compares the results with monitored results

at the site.
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From Table 4-2 it can be seen that concentrations of mercury in fish tissue from the Pee Dee
River are within the range observed in the Savannah River,  while the average mercury
concentration is less than the average concentration in the Savannah River. Similarly, the
sediment concentrations in the Great Pee Dee River at the site are within the range of sediment
concentrations observed in the Savannah River, while the average is less than the average in the
Savannah River. Also the biota/sediment accumulation factor (BSAF) calculated from the fish
and sediment mercury concentrations sampled from the Great Pee Dee River at the ssite, is
within the range of BSAFs observed in the Savannah River. Under the assumption that fish
tissue, surface water, and sediment concentrations are approximately at equilibrium, it is
expected that water concentrations in the Great Pee Dee River at the site are similar to, though
perhaps somewhat less than, concentrations in the Savannah River, i.e., approximately 1 ng/L
(0.001 pg/L). This is consistent with the observation that 98% of water samples collected from
the Great Pee Dee River in the vicinity of the site since 1999 ﬁave been less than the detection

limit of 0.05 ng/L.

In a meeting with staff from SCDHEC on June 5, 2006, SCDHEC indicated that the Cross
Facility discharge data should be similar to what will be expected from the Pee Dee Station.

SCDHEC staff present at this meeting included Larry Turner, Erica Johnston, Maria Berry, and
Melinda Vickers.

Therefore, by comparing current Great Pee Dee river flows and mercury levels with expected
discharge flows and Cross Facility mercury levels, an estimate of mercury loading on the Great
Pee Dee River can be determined as a result of discharge from the Pee Dee Station. The
average river flow is approximately 10,184 cfs at the site (Table 3-1). The maximum plant
discharge is expected to be approximately 4.4 cfs. Mercury discharge data from the bottom ash
pond of the Cross Generating Facility (Table 4-1) had an average concentration of 0.15 pg/L
total mercury and a maximum value of 0.74 pg/L total mercury for.the 2003-2006 monitoring
period.' Analysis of Great Pee Dee River flow and mercury data, and Cross Facility mercury
data indicate that 4.4 cfs containing 0.15 ug/L of mercury rﬁixing into the 10,184 cfs river flow
would have a small effect on mercury levels in the Great Pee Dee River (Table 4-3). Under

typical conditions, mercury concentrations in the Pee Dee River would increase by
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approximately 0.1 nanograms (ng) /L. At the maximum estimated mercury release rate and at
low flow 'cqnditions in the river, Great Pee Dee River mercury concentrations would increase by
less than 0.005 pg/L. Assuming the concentration of total mercury in the river is currently
about 0.001 pg/L under baseline conditions, as supported by the comparison to the Savannah
River, the expected concentration of total mercury would be appr’oximately“ 0.005 pg/L, or
approximately one tenth of the state standard for protection of human health assuming use of
water for fishing and potable water supplsf. The mercury discharge is expected to be
predominantly inorganic mercury, which has the potential to slole methylate in sediments
further downstream, but the near-field impact would not be in the methylated form, and
theréfore not readily susceptible to bioaccumulation or biomagnification in the aquatic food
chain.

Table 4-2: Comparison of Mercury Concentrations in the Great Pee Dee River with
Concentrations Observed in the Middle and Lower Savannah River Watershed

Fish Tissue' Total Hg, MeHg’, Water | Water Fraction 3
Water Body (mg/kg) Water (ng/L) (ng/L) MeHg BAF” (kg/L)
Savannah River® 0.49 34 - 0.16 0.07 SE6
0.07-1.27 03-95 0.02-0.65 0.01-0.19 © 7E5-1E7
Pee Dee :
0.19 <
River at Site » 30
MeHg, Sediment
Se dfl‘l’lt:; t';lgl’ 1 | Sediment Fraction Kd' (kg/l) | = BSAF®
e (ng/g) MeHg -
Savannah Riveré- 22 0.08 : 0.001 9000 131
3-143 0.00-0.58 0.00-0.05 300 - 43000 7-347
Pee Dee ‘ ‘ ‘
. 8.6

River at Site 23

Notes:

1. The Savannah River investigation targeted largemouth bass and other fish at trophic level 4. Therefore only
catfish data from this investigation were considered comparable, and the Pee Dee summary is based on catfish

only.

2. MeHg is methylmercury

(98]

from information provided by USEPA (2001).
5. BSAF is biota/sediment accumulation factor, spec1ﬁcally Fish Tissue + Total Hg, Sediment (dlmensmnless) _
BSAF was calculated from information provided by USEPA (2001).
6. Source of Data for Savannah River is USEPA (2001). Information is the average and range for fifteen (15)

segments, i.e., the average fish tissue concentration, all segments of Savannah River is 0.49 (mg/kg), and the
range was 0. 07 to 1.27 mg/kg.

4-10

BAF is biota accumulation factor, specifically Fish Tissue + MeHg, Water
4, Kd is sediment adsorption coefficient, speciﬁcally‘Total Hg, Sediment +

Total Hg, Water. Kd was calculated




Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station

Table 4-3: Mercury (Hg) Loading Rate on the Great Pee Dee River from Plant Discharge

Great Pee Dee River Hydrologic Conditions

Plant Discharge Average Flow Minimum Flow of Record
Average Hg release (ug/L) (% of standard) 0.0001 (0.13%) 0.0009 (1.9%)
Maximum Hg release (ng/L) (% of standard) | 0.0003 (0.63%) 0.0047 (9.3%)

SOURCE: GEL Labs, USGS

There is the possibility at the proposed station that the cooling tower blowdown will be directly
discharged into the River. In an attempt to create the ‘worst case’ scenario, the mercury
concentrations from the cooling tower blowdown should be incorporated into the calculations.
The cooling tower blowdown at the Cross Generating Facility is routed to the bottom ash pond.
Therefore, the data that was used from the Cross Generating Facility incorporated both the
mercury from the cooling tower blowdown and the mercury from the ash pond into the
calculation. This represents the most accurate way to determine ‘worst case’ scenario. Also, it
should be noted that the mercury concentrations in the cooling tower blowdown at Cross

Generating Facility are approximately 1% of the concentrations in the ash pond.

Mercury speciation was not analyzed as a part of this project. It is well established that Total
Mercury, the species measured in this study and monitored in the discharge water at the Cross
Generating Facility, is less toxic to animal receptors than methylmercury (reviewed in
Scheuhammer, 1987; USEPA, 1993 and others). However, measuring Total Mercury data are

useful and relevant because state criteria are for Total Mercury (SC Regulation 61-68).

The estimated concentrations of total mercury do not exceed aquatic life toxicity thresholds.
Fish-eating wildlife may be exposed to potentially toxic levels of mercury in this system (per

wildlife criteria developed by EPA’s Great Lakes Initiative; USEPA, 1993).

The state of South Carolina is in the process of developing TMDLs for listed water bodies in
South Carolina. The Great Pee Dee River, as well as all the other water bodies in the state with
fish consumption advisories due to mercury, is listed on the State’s 303(d) list as impaired due
to the levels of mercury in fish tissue. It is anticipated that this TMDL will result in not
allowing any additional impediment due to mercury, and an allocation of the mercury load

reductions to existing and future mercury contributors.

4-11



Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station

Once the mercury TMDL is implemented, through target waste load allocation reductions for
NPDES permit holders and through load allocation reductions for non-point sources, it is
anticipated that Santee Cooper will be required to adhere to stringent BMPs in response to this

requirement in order to prevent potential new releases of mercury from the proposed facility.

SCDHEC is also addressing point source discharges through the NPDES Program, having
issued 115 permits requiring mercury monitoring and 13 with mercury discharge limitations
(SCDHEC, 2006b). In some cases where there is a known source of mercury, SCDHEC is
requiring Mercury Minimization Plans. The NPDES Permit for the Pee Dee Station is expected
to require mercury monitoring, possible mercury limitations, and a Mercury Minimization Plan.
SCDHEC is also addressing non-point sources of mercury through the Storm Water NPDES
Program, requiring BMPs to control storm water runoff, and in some cases, requiring mercury

monitoring.

The USEPA has proposed a cap and trade program for mercury (CAMR) as opposed to specific
limits on mercury emission sources (USEPAf). Based on USEPA material published in support
of CAMR, USEPA clearly believes mercury is a regional problem in their support of the trading
plan. Air emissions from the Pee Dee Station units will be subject to CAMR in addition to the
mercury limits listed in Subpart D of the New: Source Performance Standards (Mike Harrelson,

personal communication, 2006).

Currently, the SCDHEC in-stream mercury criteria of 0.05 pg/L is used as the basis for most
new NPDES permits issued in South Carolina (Amy Bennett, personal communication,
SCDHEC, 2006). This value is approximately three times lower than current mercury discharge
rates at the Cross Generating Facility. To comply with SCDHEC regulations, the proposed
facility process must reduce estimated mercury discharges. To do this, Santee Cooper may be
required to implement BMPs to reduce mercury discharge from the bottom ash pond.
Identification of the exact source and speciation of mercury will help focus options, but
considerations such as the source of coal, and improving bottom ash pond management

techniques may help reduce mercury in the system.
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Manganese is a non priority pollutant with a water quality standard of 0.05 mg/L (SCDHEC,
2004). This criterion is not based on toxic effects but rather on objectionable aesthetic qualities
such as laundry staining and objectionable tastes. Data from the Cross Generating Facility
show discharge concentrations of total manganese that are over 100 times the standard (Table 4-
1). Because of this, manganese was evaluated to determine if it would be present at potential
effect levels after construction. Santee Cooper collected water samples from the Great Pee Dee
River, ten samples to analyze for total manganese and six samples for dissolved manganese, on
May 23 and 24, 2006 (Table 3-6). These samples were analyzed by GEL and contained an
average of 71.53 pg/L total manganese and 6.00 pg/L dissolved manganese. These
concentrations are consistent with data downloaded from the USEPA STORET database, which
indicate an average cbncentrati_on of 109 pg/L total manganese measured in samples from the
Great Pee Dee River near the site between 1999 and 2004. If two outliers from the STORET
dataset are ‘disregarded (values of 1100 and 830 pg/L), the STORET data set average is 71.11
ug/L total manganese. These concentrations are already above the state standard of 0.05 mg/L

(50 pg/L).

Discharge data from the Cross Generating Facility (Table 4-1) report an average concentration
of 6.43 mg/L total manganese and a maximum value of 9.46 mg/L for the 2005 through 2006
period. Analysis of Great Pee Dee River flow and manganese data, and Cross Facility
manganese data indicate that manganese levels in the Great Pee Dee River would increase
substantially under low flow conditions (4.4 cfs of discharge water containing 6.43 mg/L of
manganese mixed into the 691 cfs river volume). Under such low-flow conditions the average
manganese concentrations in river water would rise to 111.8 ug/L. Under average flow
conditions, Great Pee Dee River manganese concentrations increase by less than 6% (Table 4-
4). Under conditions of severe low flow and maximum release, manganese concentrations
would increase by approximately 83% (Table 4-4). The manganese loading estimates listed
below are for total manganese. The values are well within the range of typical surface water
manganese concentrations found in the United States, where levels in freshwater typiéally range

from 1 to 200 pg/L (USEPA, 2004).
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Table 4-4: Total Manganese (Mn) Loading on the Great Pee Dee River from Plant Discharge

Pee Dee River Hydrologic Conditions
Average
Plant Discharge Flow Minimum Flow of Record
Average Mn Release (ng/L) 74.3 111.8
(% increase in Mn levels) (3.8%) (56.2%)
Maximum Mn Release (pg/L) 75.6 130.9
(% increase in Mn levels) (5.7%) (83.1%)

SOURCE: GEL Labs, USGS

The state currently has a criterion for total manganese in freshwater of 0.05 mg/L (Table 4-1).
This criterion is a non-priority standard and is not based on toxic effects but rather on
objectionable aesthetic qualities such as laundry staining and objectionable tastes. The
concentrations present in the Great Pee Dee River, while the Pee Dee Station is operating, could

be up to 2.5 times the current standard of 50 ug/L during extreme conditions.

A literature review on the aquatic toxicity of manganese indicated that hardness influences the
toxicity of manganese. Manganese is more toxic in “soft” waters with low hardness, like the
Pee Dee River. Hardness was measured at six sampling locations in the 2006 monitoring study,
and an average hardness of 31.3 mg/L was found (Table 3-5). One evaluation of chronic
toxicity of manganese in freshwater species was completed by Reimer (1999) and reported a

chronic toxicity relationship between manganese and hardness of:

Manganese chronic toxicity value in mg/L = (0.0176 * hardness in mg/L) + 2.42

Although Reimer’s chronic toxicity value was derived mostly for coldwater species, the general
lack of literature on the toxicity effects of manganese allow limited opportunities to compare
toxicity effects. So, if we assume that the hardness in the Great Pee Dee River at the site is 31.3
mg/L, the chronic effects level for manganese would be 2.97 mg/L. In-stream concentrations
measured in the 2006 survey were over an order of magnitude lower than that (see Table 3-6).
Expected in-stream concentrations once the plant is in operation are expected to also be over an
order of magnitude lower than the chronic aquatic toxicity value (see Table 4-4). Therefore

manganese is not expected to pose a threat to aquatic life once the plant is operational.

Although unlikely, it is possible that trace amounts of herbicides may make their way into the

Lynches River system at the Transmission Corridor crossing, once the Pee Dee Station is in
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operation. According to Santee Cooper’s (2005b) ROW management program, “In areas that
have standing water and are connected to a larger aquatic system (e.g. river, swamp, etc.), only
EPA approved herbicides registered for use in wetland or aquatic sites are used.” Therefore, it

is assumed that herbicide impacts in the Lynches River system will be negligible.

4.2.4 Water Temperature Impacts

The maximum discharge from the generating station with two units in operation is expected to
be approximately 4.4 cfs. The station's discharge is composed primarily of cooling tower blow
down (1.55 cfs) and decanted ash pond discharge (2.85 cfs). Although these waters will
normally be returned to the Great Pee Dee River through a single discharge pipe, the Station
will be designed with the option to directly discharge the blowdown into the river. The
discharge structure will be located on the south shoreline of the river approximately 200 feet
downstream of the intake structure. The thermal effluent jet will discharge horizontally at a

right angle to the direction of river flow (1983 EA).

The potential impact of waste water discharge on river water temperature is a function of: 1) the
station's combined discharge temperature and flow rate; 2) the river water temperature and flow
rate, and 3) the mixing (thermal dissipation) characteristics of the station's discharge plume
within the river. The average and extreme temperatures of combined discharge of the cooling
tower blowdown and ash pond discharge was determined in the 1983 EA. That analysis
included a determination of the station's combined discharge temperatures on a monthly basis
and the Great Pee Dee River's mean maximum and mean minimum monthly temperature to

obtain comparisons.

SCDHEC criteria for freshwater river water temperature allow for a mixing zone for thermal
discharges, in which the mixing zone edges (i.e., at unaffected river water) cannot exceed a
specified temperature. The criteria are based on a variety of factors, including biological,
chemical, engineering, hydrological and physical. The areal extent of the allowed mixing zone
is based on the river cross sectional width at the point of discharge. The maximum mixing zone

width allowed by SCDHEC is one-half the river’s width and the maximum longitudinal length
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is two times the river’s width. . The river is approximately 250 feet wide at the proposed

discharge, making the allowable mixing zone 125 feet wide and 500 feet long.

CORMIX (MixZon, 1993) was used to analyze the mixing zone associated with the proposed
Pee Dee Station maximum blowdown discharge (1.5 cfs). The report contained in Appendix F
details an analysis of the mixing zone (plume) characteristics, including mixing zone surface
area and depth, and time and distance for various isotherms to reach various temperatures.
Results of the analysis indicate that less than 25 feet downstream the average plume will have
mixed with the river water so that the resulting downstream water temperature is within 5° F
(2.8° C) of the upstream water temperature. The maximum plume temperatﬁre in the mixing
zone is expected to be 95.0° F with the highest temperature differential between the plume and
ambient river expected to be 16° F, both at the point of discharge. These temperatures meet the
state temperature criteria for freshwater and are not expected to cause an appreciable adverse

effect on water quality or aquatic biota (Section 43.4).

4.2.5 River Water Use

The average makeup water withdrawal rate for the two units will be approximately 29 cfs and
will be supplied from a common intake structure to be constructed along thé Great Pee Dee
River shoreline, about 200 feet upstream from the existing Bostick Boat Ramp. The average
discharge from the generating station with two units in operation will be approximately 4.4 cfs
and will be returned to the Great Pee Dee River through an above referenced discharge pipe

located about 200 feet downstream of the existing Bostick Boat Ramp.

The operation of the cooling system for the proposed two units requires the diversion of a small
percentage of the flow available in the Great Pee Dee River for makeup purposes. The
difference between the maximum makeup and discharge rates is approximately 25 cfs, and
represents a net loss of water from the river. This withdrawal quantity is considered relatively
low, even when compared to the river's low flow of record (Table 4-5). River flow data is from
USGS Gauge Station 02131000, approximately 25 miles upstream from the proposed Pee Dee
Station. The watershed at Gauge Station 02131000 is'slightly smaller than the watershed at the

proposed site (approximately 4% smaller), so.the values from the USGS Gauging Station have
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been increased by 4% (as in Table 3-1). At minimum flows, the net station withdrawal is less

than 4% of the total river flow. During periods of average flow, it only comprises 0.25% of the

river flow (Table 4-5).

Table 4-5: Estimated Station Intake and Discharge Effects on Great Pee Dee River Flow

(using USGS Station 02131000 Data)
Hydrologic Upstream Station Remaining Station Downstream
Event River Flow Withdrawal River Flow Discharge River Flow
(cfs) Flow (%) (cfs) ' Flow (%) (cfs)
Minimum Flow
of Record 691 4.2 662 0.7 666
7-day 10-year
low flow at site 1,727 1.7 1,698 0.3 1,702
Average Flow 10,184 0.3 10,155 0.04 10,159
Maximum Flow
in Past 25 Years 101,400 0.03 101,371 0.004 101,375

Source: USGS Gauge Station 02131000, 1980-2005
1. Flow values have been increased by 4% to account for the increase in watershed size at the site
vs. USGS Station 02131000.

The municipalities located downstream are affected by the upstream flows in the Great Pee Dee
and Waccamaw Rivers. In the late 1990’s and early 2000’s, some downstream municipalities
experienced salt water intrusion resulting from 1) low flows in the upstream watersheds, and 2)
meteorological conditions that resulted in extended periods of higher than normal tidal
elevations. As a result of these droughts, a computer model was developed to assist the users of
This model,
called the Pee Dee River and Atlantic Intracoastal Waterway Salinity Model (PRISM; USGS et

the Great Pee Dee River with evaluating and managing their water resources.

al., 2005), is discussed in more detail in Appendix F. It was used to evaluate the downstream

effects of the 29 cfs Pee Dee Station maximum withdrawal.

PRISM correlates total upstream river flow to downstream specific conductance at nine U.S.
Geological Survey (USGS) gauges. USGS Station 02110815 is the most downstream gauge
and is often used to measure the resulting impact from low river flows. The results of the model
indicate that the specific conductance (a measure of salt water concentrations) would have
increased, on average, 26 pmhos during the 1995 through 2002 simulation period at USGS
Station 02110815 if the proposed Pee Dee Station had been in operation. The maximum

specific conductance increase over this time period at USGS Station 02110815 was 327

umhos/cm. The median increase at all nine USGS gauges is 1 pmhos for the simulation period.
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These average and median increases represent less than a one percent change in the measured
specific conductance. See Appendix F for more discussion and modeling results for the PRISM

model.

4.2.6 Sediment Quality Impacts

Construction related impacts on sediment quality are expected to be fairly minimal and mostly
related to the potential input of additional sediments associated with stormwater runoff during
the land-clearing phases. However, implementation of erosion-control BMPs and a SW3P

should minimize potential impacts to the river sediments.

Sediment quality impacts from the operation of the proposed facility would mainly be expected
to occur as elevated metal concentrations in the sediments from discharge-borne inputs. Current
metal concentrations in the sediment in the Great Pee Dee River (Table 4-6) have relatively
high amounts of several metals, including manganese, mercury, and zinc. Implementation of
pollution-control and stormwater managerﬁent requirements associated with the NPDES permits

should help to minimize future impacts to river sediments.

Table 4-6: Metal Concentrations in Great Pee Dee River Sediment

Analyte Unit Value
Arsenic " mg/kg 2.02
Cadmium mg/kg 0.144
Chromium mg/kg 9.36
Chromium (Hexavalent) mg/kg 0.0569
Copper mg/kg 3.89
Lead mg/kg 2.69
Manganese mg/kg 373
Mercury ug/kg 8.63
Nickel mg/kg 441
Selenium mg/kg 0.811
Zinc mg/kg 20.1

Source: Santee Cooper, General Engineering Laboratories, 2006

The impact of metals on sediment quality is largely influenced by the speciation of the metals in
the water column. Dissolved metals tend to affect sediment quality less than suspended metals
that may settle out quickly when water velocity decreases. The in-stream velocities near the
proposed Pee Dee Station are fairly swift, indicating that the trace concentrations of metals that

will be discharged are likely to disperse over a great distance downstream, which will minimize
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the chance of adverse impacts. The discharge water dataset from Santee Cooper’s Cross
Generating Facility, that was used to help derive reasonable assumptions for this EA, does not
include results from dissolved metals analyses. Thus, inferences about the proportion of total

-

metals which are actually dissolved into the effluent cannot be drawn in this regard.

Bioaccumulation/sediment factors (BSAFs) can also be calculated for interactions between the
sediment and fish, especially for bottom dwelling fish such as catfish. The direct measures (from
May 2006) of total mercury in sediment and a resident fish species with a high trophic level diet
(blue catfish), allows for site-specific estimates of BSAFs (see Table 4-2 where site-specific
BSAFs were compared with BSAFs observed in the comparable Savannah River watershed).
The project is not expected to significantly increase concentrations in surface water or sediments

near the site, although a small increase may occur.

The transmission line is expected to cross Lynches River along US 378. However, it is
expected that construction can be accomplished by setting the transmission poles on the banks
in such a way that runoff would not be an issue. Transmission poles will not be set in the river
channel. Adherence to the project specific SW3P should eliminate potential impacts to

sediment quality during transmission line construction.

4.3  Biological Resources
4.3.1 Wetlands Impacts

Jurisdictional waters of the U.S. including wetlands were defined and summarized in Section
3.3.1 (wetlands) and Section 3.3.4 (aquatic resources). This section addresses the impact of the
proposed facility on jurisdictional and non-jurisdictional waters of the U.S., including wetlands.
Impacts will fall into four main categories as defined by the USACE: Fill, Clear, Dredge and
Armor. “Fill” refers to depositing material used for the primary purpose of replacing an aquatic
area with dry land; “Clear” refers to removing vegetation without disturbing the existing
topography of the soils; “Dredge” means to dig or excavate; and “Armor” means to use rigid

methods such as riprap to contain stream channels.
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The wetlands on the Pee Dee Tract are shown in Figure 3-4. A recent delineation and survey by
Newkirk Environmental has been submitted to the U.S. Army Corps of Engineers for approval
(see request for determination in Appendix D). Based on this recent wetland survey,
constructing the generating station (within the Pee Dee Tract) will impact ai)proximately 17.59
acres of jurisdictional wetlands (Table 4-7) and 8.09. acres of non-jurisdictional wetlands.
These impacts include a total (both jurisdictional and non-jurisdictional) of 15.22 acres of fill
(including 0.04 acres for bedding and backfill, and 0.68 acres for excavation). and 10.46 acres of

vegetation clearing (see Table on Figure 1-10).

Table 4-7: Expected Impacts (Acres) to Jurisdictional Wetlands

Clearing | Acres | Total 404 Total 404
Impacts | Filled | impacts wetlands on site
Pee Dee Tract 8.25 9.34%* 17.59 443.66
Preferred Transmission 58.68 0.00. 58.68 58.79
Corridor :
Preferred Rail Corridor 4.90 4.49 9.39 18.50
Total : 71.83 13.83* 85.66 520.95

Source: MACTEC, 2006
*Includes 0.04 acres for bedding and back-fill, and 0.09 acres excavated

The Transmission Corridor will impact approximately 58.68 acres of jurisdictional wetlands.
No impacts to non-jurisdictional wetlands on the transmission corridor are expected. There will

be no fill impacts associated with the Transmission Corridor, only vegetation clearing impacts.

In anticipation of the project, Santee Cooper has prepared a SW3P for construction of the new
transmission line (S&ME, 2006). For the purposes of this report it is assumed that the

construction sequence will include:

1) tree topping / removal of large canopy trees and saplings via standard forestry practices;
2). trimming / clearing of lower growing vegetation, and

3) embedding new poles into augered holes and/or vibratory caissons, which may then be
stayed with guy wires.

During transmission line construction, it is Santee Cooper’s stated preference (S&ME, 2006;
and Santee Cooper, 2005a) that: grubbing be avoided if at all possible; no clear-cutting occur in

wetlands; natural short-shrubby vegetation be preserved; land contours be left in-tact; and that
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work in wetlands be accomplished by hand if at all possible, and if not possible, then only with

high flotation rubber tired and tracked vehicles.

Management of the right-of-ways (ROW) ‘is. accomplished via an Integrated Vegetation
Management approach (Santee Cooper, 2005b). This typically includes:

1) mechanized and manual re-clearing at 2-3 year intervals

2) herbicide applications via selective, low volume methods using only compounds
approved by the USEPA for the particular upland or wetland habitat to be treated

3) tree maintenance via removal of “danger trees” outside the ROW and/or side-trimming
of encroaching limbs

4) erosion control when needed via a variety of methods including grading, terracing and
planting '

5) regular inspections for early identification of potential problems

Santee Cooper’s ROW maintenance program will likely improve over the years that the
proposed transmission line is in operation as new technologies and best practices become

available.

The SW3P for the transmission line construction portion of this project (S&ME, 2006) states -
that:

“The crossing of wetlands will have minimal environmental impact and does not
require an Army Corps of Engineers (ACOE) 404 permit. Instead the approval
Jfor work may be granted under Section 10 of the CWA and a letter of permission
issued by the ACOE. .... No grubbing, land disturbance, filling or alterations are
planned, only trimming of vegetation and tree cutting will be performed at
wetland areas in order to provide suitable space for the electrical distribution
lines. High flotation rubber tired and track vehicles will be used in completing
the work to minimize the disturbance in wetland areas. Trees and vegetation will
be cut to three (3) inches above the ground and root mats left in place to maintain
soil stability. Soil removal and alteration will be kept to a minimum.”

Furthermore, wetland protections methods are written into the contracts that will be awarded to
the construction firms (Santee Cooper, 2005a). It is expected that the classification of the
cleared wetlands in the transmission corridors may change as the plant community is forcibly

modified. However, they will still be functional wetlands. These wetland changes may be
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regulated under the USACE Section 404 permit process because the new transmission line is

tied to the larger Pee Dee station.

Transmission line maintenance may involve vegetation management in wetlands. When
possible that will be accomplished by hand. Ground crews may travel within wetlands using
All Terrain Vehicles (ATVs). Foliar treatment with selective low volume herbicides may also
be used in wetland areas. Only EPA-approved herbicides registered for use in wetlands will be
used (Santee Cooper, 2005b). Thus, it is expected that there are unlikely to be significant

impacts to wetlands associated with maintenance of the ROW for the transmission line.

Jurisdictional wetland impacts associated with the Rail Corridor will include approximately
4.49 acres of fill and 4.90 acres of vegetation clearing. The impact areas for the rail are based
on a 60-foot wide cleared corridor and typical cross sections. There are no non-jurisdictional

impacts along the Rail Corridor.

The wetlands at the intake and discharge points consist of a narrow fringe of floodplain
wetlands near the edges of the existing boat ramp. The banks of the river are steep and give
way to the open water of the Great Pee Dee River in a short distance. This floodplain wetland
on the Pee Dee Tract, consists of the jurisdictional wetlands below the 33 foot elevation contour
that will be impacted by the installation of the intake and discharge structures based on the
original permit design. The total area of wetlénd impact will consist of an estimated 0.53 acres
to include 0.49 acres of fill and 0.04 acres of backfill and bedding for intake and discharge
pipes). Stream impacts to the Great Pee Dee River will be an estimated 372 linear feet of river
bank modification, including a 42 foot long intake structure, an additional 300 feet of riprap
associated with the intake structure (100 linear feet of riprap upstream and 200 linear feet
downstream of the intake structure), and a 30 foot section of riprap associated with the
discharge structure. The intake will extend 30 feet into the river channel, the discharge will

extend an estimated 85 feet into the channel.

The 100 foot wide Transmis’sion Corridor will cross floodplain wetlands associated with Big
Swamp and the Lynches River. Clearing impacts to bottomland hardwood and cypress-tupelo

forests will occur at these locations. There will be no impacts to open water habitats.
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An estimated 23 isolated non-jurisdictional wetlands occur throughout the Pee Dee Tract.
These depressions range in size from 0.09 acre to 6.7 acres. The layout of the current proposed

facility will impact ten of these isolated depressions, all of which are less than one acre in area.

Jurisdictional, non-alluvial swamp and hardwood depression type, wetlands on the Pee Dee
Tract will be impacted by construction of the bottom ash ponds, solid waste landfills, cooling
towers, gypsum storage/stockpiles, and rail and transmission lines that occur within the Pee Dee
Tract boundary. Impacts to these wetlands are unavoidable due to the large footprint of this
facility, the economy of the facility’s size, and the need to have support structures as close to

the main plant as possible (Figure 3-4).

4.3.2 Vegetation
4.3.2.1 Direct Losses of Vegetatidn from Construction

Initial construction of plant facilities and phased development of the facility over the life of the
station will ultimately result in the loss of approximately 1,245 acres of various plant
community types within the Pee Dee Tract, primarily consisting of forested arcas. The majority
of natural, semi-natural or cultivated landcover types to be ultimately impacted by removal
consists of pine plantation, pine forest, hardwood forest, mixed forest and agricultural or
wildlife fields. However, clearing and development of land for bottom ash and solid waste
landfills will proceed in a phased approach. Dikes, berms and landfill caps will be covered with

soil and grassed, once the disposal areas have reached capacity.

Initial construction of the transmission line will ultimately result in the loss of approximately
144 acres; mostly of pine plantation, pine-hardwood forest, forested wetland and agricultural
fields. Reestablishment of the rail corridor will result in the loss of approximately 31 acres;
primarily consisting of pine plantation, pine-hardwood forest, forested wetland and agricultural
fields. The land under the transmission line and adjacent to the rail line will be maintained in an
early successional grassland or shrub/scrub vegetation (via mechanical mowing and herbicide

applications), or agricultural fields.
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The removal of forested landcover types is expected to have little overall impact on Florence
County timber resources. Florence County occupies 512,200 acres, of which about 270,000
acres are forest, mostly in private ownership (S.C. Statistical Abstract, 2005). The loss of
approximately 1,420 acres of forest (minus some agricultural acreage) on the site thus
represents less than 0.5% of the county's woodlands. In addition, the value of site timber
resources is about average relative to the region. Merchantable timber that exists in areas to be
cleared has been sold by Santee Cooper and harvesting operations are nearing completion.
Remaining woody vegetation will be disposed of by methods such as chipping for use in soil
stabilization and revegetation operations, firewood, and/or by other environmentally appropriate

methods.

The removal of row crop areas is expected to have an even smaller overall impact on Florence
County agricultural resources. Florence County occupies 512,200 acres, of which about
170,000 acres are farmland (S.C. Statistical Abstract, 2005). The development of the site will
include minimal amounts of lost farmland (less than 300 acres), representing less than 0.2% of
the county's farmland. In addition, the value of the row crops located on the site is about

average relative to the value of row crops in the region.

The majority of landcover types that will be lost including pine plantation, pine forest, mixed
forest, agricultural field, appear to be common in the region. In addition, several large tracts of
forest on the 2,709 acre tract, including the floodplain forest and slope forest along the Great
Pee Dee River and the bottomlands and slope forest associated with the Bullock Branch ravine,
will not be subject to site clearing operations. These forested tracts include some of the most

valuable vegetation on the site from a natural resources standpoint.

A significant direct loss of vegetation will be from clearing and permanent alteration of the
diverse Hardwood Forest landcover type that is adjacent to the river bluff for the construction of
future ash ponds and future solid waste landfills northeast of Old River Road, should the need
for them occur. A good example of this landcover type, known as an Oak-Hickory plant
community, is rare due to forestry and agficultufe pressure (Nelson, 1986). This highly
productive mature forest at the site shows a lack of human disturbance due to the presence of

canopy oaks, hickories and other trees that range between 1.5 to 3.0 feet in diameter at breast
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height, and a diverse, well-developed understory that includes several species of blueberry,

sparkleberry, witch hazel, chinquapin, redbud, horse sugar, hound’s tongue and others.

"The current project plan does not include devélopment of the Slope Forest landcover type other
than limited clearing of this vegetative type for the construction and placement of the river
intake and discharge structures and associated piping. This slope forest supports a well
developed and unusually diverse forest, which can be described as a mesic mixed hardwood and
marl forest that is unique to the Coastal Plain. The major impact to this landcover type will be
from the clearing of the adjacent hardwood forest associated with the construction of future ash
ponds and future solid waste landfills northeast of Old River Road, should the need for them
occur. Negative edge effects from habitat fragmentation would include increased light in the
understory, increased temperature, decreased moisture, invasion of pioneering or invasive
species, and changes in animal-plant interactions, all of which will affect the ecology of this
plant community. Changes in hydrology from impervious ash ponds and landfills could also

adversely affect several seepage wetlands and springs along the base of the river bluff.

A decrease of plant species diversity in the region as a result of the elimination of portions of
the site's pine plantation, pine forest, mixed forest, and agricultural field communities during
construction is not expected as a result of this project. These on-site landcover types (not
including the slope forest) cover large areas of Florence County and are common in the Coastal

Plain.

The loss of Hardwood Forest landcover types on-site, in areas northeast of Old River Road, are
more likely to affect species diversity in the region due to edge effects this will have on the
adjacent slope forest. The hardwood forest on-site is an excellent example of an Oak-hickory
plant community. The loss of this hardwood forest landcover combined with the indirect
impacts to the slope forest community could have an impact on overall plant species diversity in

the region.

To manage right-of-way vegetation, Santee Cooper uses an approach called Integrated

Vegetation Management. During the construction phase this will include:
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1) tree topping/removal via standard forestry practices,

2) some stump removal and grubbing when necessary,

3) shrubby vegetation trimming and clearing,

4) localized (stump) treatment with herbidides to prevent sprouting,
5) active erosion control measures if deemed necessary, and

6) regular inspections of contractor’s work by Santee Cooper staff.

Some forested lands will be converted to an open vegetation habitat as a result of transmission
line construction. That land cover change is unavoidable. However, given the high proportion
of forested landcover in the county and region, the acres to be converted for this project are

minimal.

4.3.2.2 Changes in Species Composition

Forest communities remaining on the border of areas to be cleared for constructioh, previously
in woodland interiors, can be expected to undergo some 'changes in ‘species composition as a
result of increased exposure to sunlight and other factors mentioned above. Such changes will
be most evident in the herbaceous and shrub layers, with the invasion of .shade-intolerant
species, some of which are common weeds including non-native invasive species. Species
likely to invade these newly created edge habitats include Japanese honeysuckle (Lonicera
Jjaponica), blackberries, trumpet creeper, and others depending upon the soil conditioris and
other habitat variables. Changes in the woodland buffer strips left in place along roadways and
similar areas will probably be less pronounced, since a high incidence of shade intolerant
species are already present. None of the terrestrial weedy species expected to benefit from site
clearing holds a high nuisance potential-in the context of land use changes within the project’s

disturbance footprint.

To manage right-of-way vegetation, Santee Cooper uses an approach called Integrated
Vegetation Management. During the operation phase this will include:

1) mechanized and manual re-clearing at 2-3 year intervals

2) herbicide applications via selective, low-volume methods

3) tree maintenance via removal of “danger trees” outside the ROW and side-trimming
encroaching limbs

4) regular inspections for early identification of potential problems
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Some previously- forested lands will be converted to an open vegetation habitat as a result of
transmission line maintenance. That land cover change is unavoidable. However, given the
high proportion of forested landcover in the county and region, the acres to be converted for this

project are minimal.

4.3.2.3 Erosion and Soil Moisture

Erosion potential over most of the site area is minimal due to the generally high permeability of
soils, flat topography, and appropriate planning. Also, erosion and sedimentation control
devices and practices, incorporating timely revegetation of disturbed areas, will be applied
throughout the site during the development of the facility. Possible exceptions to this are the
ravines, drainages, and seeps associated with the river bluft above the ﬂoodplain. These areas
in particular, as well as the floodplain, are susceptible to erosion or decreased soil moisture
resulting from increases in stormwater runoff and less permeable surfaces resulting from

landuse alterations northeast of Old River Road.

4.3.2.4 Impact on Federal Protected Plant Species

As noted in Section 3.3.2.4, two plant species of federally endangered status, Canby’s drop-wort
(Oxypolis canbyi) and American chaff-seed (Schwalbea americana), were listed as potentially
occurring on the Pee Dee site. Literature and records searches and a review of the Pee Dee site
habitats revealed that neither plant is likely to occur on this site. Therefore, officially protected

plant species are not expected to be impacted as a result of the project.-

4.3.3 Wildlife

The construction of an electric generating station on the Pee Dee site will require the removal of
vegetation from certain portions of the property. This vegetation provides habitat for the
wildlife species utilizing the site, and it is the loss of habitat that will have the most impact on

fauna in the vicinity of the proposed facility.

On-site mitigation that should be considered to offset these impacts include:

e Revising forest management practices to allow more acreage to convert to mixed-age
stands; '
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e Introducing / encouraging natural recruitment of native hardwoods into managed forest
lands;

o Conducting land-clearing activities outside of spring/summer bird nesting season to
minimize direct take of chicks; and

e Landscaping with native species, preferably plants with food or habitat value for native
birds.

4.3.3.1 Wildlife Habitat Losses

Construction of the proposed electrical generating station will necessitate the alteration or
elimination of wildlife habitat as it presently exists on site. Plans for clearing include
approximately 1,245 acres for the build-out of the facility on the Pee Dee Tract, as currently
envisioned. The impact areas on the site will be minimized as a result of a "cluster type" of
development, (i.e., plant facilities will be built close together and within the 1,245 acre
"footprint" area). These steps will minimize impacts to some of the most valued wildlife habitat
on the site. Although not all the disturbed areas will be reclaimed, certain revegetated areas
could provide limited habitat for a number of species. Specific impacts on various wildlife

groups are addressed in the following discussion.

Re-development of the rail line corridor and construction of the transmission corridor will result
in the conversion of approximately 31 acres and 144 acres, respectively, of a variety of wildlife

habitat types.

As discussed above, in Section 4.3.2, construction and operation of the transmission line ROW
will result in conversion E)f some forested land to a more open habitat. In some cases, this may
fragment habitats that will require some individuals to reconfigure home-ranges. It is possible
that there may be a small decline in abundance of those species which require large tracts of
unfragmented forest habitat. For other species which prefer edge-type habitats, the lengthy
unbroken transmission corridor will provide good habitat and may result in an increase in
abundance. In general, no significant impacts to wildlife are expected as a result of the

construction and operation of the transmission line.

Santee Cooper participates in a wildlife habitat enhancement program called "POWER for

Wildlife". The new transmission ROW associated with the Pee Dee station will be eligible for
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inclusion in this program. Individuals owning/leasing property where this new right-of-way
traverses, and who are interested in this wildlife enhancement program, can request an
application from Santee Cooper. Once the application is completed ‘and submitted to Santee
Cooper, it will be reviewed, and either approved or declined based on current program

specifications.
The railroad bed will not support wildlife once it has been converted to active use.

4.3.3.2 Impact on Mammals

Construction activitics on the Pee Dee site will result in impacts to nearly all segments of the
mammalian fauna on-site and in the immediate vicinity of the site. Removal of the various
habitats for the proposed electric generating station will generally result in changes in
population density and structure. The loss and/or changes in habitat types will lirhit the use of
existing territories and reduce the availability of food and cover within thes.e areas. Increased

vehicular traffic will result in more road-kills.

Big Game Mammals: The only big game species known to utilize the Pee Dee site is the white-

tailed deer. The loss of the pine/hardwood forests in the vicinity of the proposed power block
will displace deer utilizing these areas. The deer will likely move off-site to suitable habitats or
move to other polrtions of the site not being disturbed. Relocation of these individuals may
stress the existing populations within fhe off-site areas, including the possibility of reducing
“reproduction over the short term. Such impacts will depend on the population density at the
particular on-site location. It is noted that once construction activities cease and the site is
stabilized, deer may repopulate some of the area where suitable forage and cover will be
available. With a reduction in harvesting expected from more limited public access for hunting,
the deer population could eventually increase to greater levels than at present. Increased traffic

to the site will likely cause on-going road kill impacts to populations.

Small Game Mammals: The principal small game mammals on the site are rabbits and

squirrels. The land clearing within the croplands and young pine stands will negatively affect

the Eastern cottontail (Sylvilagus floridanus) population structure and density in the immediate
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vicinity of the plant site. Initially, the areas surrounding the impact zone will undergo
population density increases as individuals are displaced due to construction activities. The
presehce of these individuals being displaced into adjacent areas of suitable habitat will lower
the quality and quantity of available habitat and some loss can be expected to occur through
increased predator success and possibly physiological or disease fatalities. Once revegetation

occurs after construction, the cottontail will likely reestablish in areas of suitable habitat.

Gray and fox squirrels have both been observed on the Pee Dee site. Fox squirrels were
observed in the upland pine/hardwood habitat types, while gray squirrels. were observed
throughout forested areas of the site. Portions of the pine/hardwood habitat will be cleared, and
as a result, squirrel habitat will be negatively affected. The ability of surrounding areas to
absorb displaced individuals is not apparent, and no predictions can be made about the suécess
of squirrels that‘ do reloéate. Loss of or reduction in territory size will probébly reduce the
reproduction potential of both gray ahd fox squirrel populations in the immediate vicinify of the
Pee Dee site. If prescribed burning is discontinued in remaining pine forests, fox squirrel

habitat could be severely impacted within the site.

Furbearers: A number of furbearers have been reported from the Pee Dee site. These include
red and gray foxes,'épossum, raccoon, beaver and muskrat. The Beaver and muskrat utilize the
river and its shoreline almost exclusively and will probably not be adveréely affected by
proposed construction plans. Clearing of upland habitat types will result in reducing foraging
and denning habitat for the foxes, opossﬁms and raccoohs, particularly where mature hardwoods
occur on-site. The loss of habitat will require readjustment of surroundiﬁg territories. This
readjustment may increase stress on resident individuals and possibly result in a reduced
reproductive rate. Changes in population density and structureyv are unavoidable and will
probably be permanent in relation to the loss of habitat. Increased losses of furbearers may
occur during construction as a result of road kills from construction traffic. However, the
reproductive rate of most of these species is fairly high; therefore, overall losses to the local

population would be minimal.

Nongame Mammals: As a group, the nongame mammals (bats and small rodents) will be more

highly impacted than any other mammalian groups on site. This is due to the small home
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ranges associated with various small nongame mammals. The importance of this group to the
ecosystem on the Pee Dee site is primarily that of being the most abundant prey base for the
majority of the predatory species found on site. The loss of significant portions of these
mammals will force local predators to expand their ranges into other areas off-site. This result
would tend to magnify impacts on predator groups as a whole and will probably extend into the
population of individuals that may otherwise be unaffected by the construction activities.
Additionally, the loss of individual small mammals, particularly insectivores and rodents, will

be unavoidable.

4.3.3.3 Impact on Birds

The mobility of birds will generally allow them to escape direct losses resulting from clearing
activities and construction of the generating station on the Pee Dee site. Some nesting
individuals and unfledged young may be lost should any clearing operations occur during the
breeding season. For this reason, every attempt will be made to limit clearing activities during
bird breeding and nesting seasons. However these losses should be minor relative to regional
populations. Other adverse impacts to birds will result from changes in habitats including
overall loss in nesting and foraging territories for most species as well as a reduction in the food

supply on site.

There are approximately 250 species of birds that could potentially occur on the Pee Dee site at
one time or another throughout the year. Nearly all of the summer residents are expected to lose

nesting habitat within the areas to be cleared for construction.

4.3.3.4 Impact on Herptofauna

Reptiles: Turtles occupying or utilizing upland habitat types likely will be lost during
construction of the generating station on the Pee Dee site. The box turtle (Terrapene carolina)
will be most affected because its primary habitat requirements are found in the uplands and
adjacent wetland and streams. Those reptile species that utilize the river and floodplain habitat

areas are unlikely to be impacted by construction activities.
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Lizards as a group will undergo population declines on the Pee Dee site during construction
activities. Following construction, there will be shifts in the population structure within the
group. Lizards which have shown adaptability to human activities, such as the green anole and
five-lined skink, will most probably return to preconstruction population levels following
revegetation of the site. Other species with strict ecological requirements, such as the broad-
headed skink, will likely undergo population reductions that may not recover during the life of

the plant.

Depending on habitat requirements, snakes will also be impacted to varying degrees by
construction on the Pee Dee site. Those species utilizing upland habitat types, such as the black
racer and eastern kingsnake, will lose some of their foraging and nesting habitat on the Pee Dee
site. The brown watersnake and eastern cottonmouth will undergo little impact because little

activity will occur in their wetland and aquatic habitat.

Amphibians: Salamanders. utilizing upland habitats will be lost when construction activities
occur within their range. The loss of isolated wetland depressions will represent a significant

decrease in habitat required for reproduction.

Frogs and toads will lose some of their aquatic breeding habitats in the isolated wetlands, within
the area of construction. In addition, direct loss of the populations within the clearing limits is

expected.

4.3.3.5 Impact on Federal Protected Wildlife Species

Based on the results of surveys conducted in and around the Pee Dee site over the past nine
years, it would appear that the RCW is no longer present on the site. Future activities on the
Pee Dee site directed toward the RCW must first consider that the management plan
implemented for the RCW failed to maintain the existing population. There has been no natural
replacement of the lost birds. The information obtained from the SCDNR and the results of
these studies indicate that extant RCW colonies are not present on the property or in
surrounding areas. Additionally, although there is only marginal to fair habitat for RCWs on

and around the Pee Dee site, artificial excavations would be of little value, considering the

4-32



Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station

likely absence of RCWs within ten miles of the site. Based on the available information, it is
unlikely that the project will impact RCW populations. Considering the requirements for RCW
surveys (USFWS, 1989), no additional work to confirm this conclusion should be necessary.

No other protected species are expected to be impacted by the proposed project.

There are no known occurrences of other federal listed wildlife species, bald eagle and wood
stork, in the vicinity of the Pee Dee site. Thus, no impacts are expected to occur to those

species.

4.3.4 Aquatic Resources

The proposed Pee Dee Station will potentially impact aquatic resources during both the
construction and operational stages of the project. Construction impacts will primarily be
related to temporary effects on water quality as a result of land- and channel-disturbing
activities and near-field chang'es' to the river bank habitat resulting from installation of intake
and discharge structures and planned improvements to the public boat ramp. Operational
impacts will occur throughout the operating life of the power plant. Operational effects will be
associated with withdrawal of water from the Great Pee Dee River and wastewater discharges
back to the river. The subsections below address these impacts on aquatic biota, including the

protected species that may occur in the project area.

4.3.4.1 Construction Impacts

The proposed site preparation and construction activities will have temporary, indirect effects
on the aquatic resources resulting from changes in water quality (Section 4.2) and direct effects
of land-disturbance and excavation activities. The magnitude of these effects will be minimized
by meeting conditions of permits required by SCDHEC (including a storm water permit and a
Section 401 Water Quality Certification) and the USACE (including an Individual Section

10/404 Permit for construction of discharge structures and associated intake structures).

Installation of the intake and discharge structures will result in temporary, localized effects
during the construction period and will permanently modify a short segment of the Great Pee

Dee River shoreline. The intake structure will be located apprbximately 200 feet upstream of
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the Bostick boat ramp and the buried discharge pipe will be located approximately 200 feet
downstream of the boat ramp. The intake structure will require modification of approximately
372 feet of river bank. The intake will extend approximately 30 feet into the river channel. The
buried discharge pipe will cross approximately 85 feet of floodplain. It will extend
approximately 55 feet into the river channel just above the river bottom. Boulder riprap will be
“placed 100 feet upstream and 200 feet downstream of the 42-foot wide concrete intake structure
to prevent erosion. The discharge pipe at the river bank will be protected by a”30-foot section

of riprap.

Construction effects related to the installation of the intake and discharge structures will be
localized along the south bank of the Great Pee Dee River. Other water features on the site that
were projected to be impacted in the 1983 EA (including.three farm ponds and the quarry
impoundment) will not be impacted based on the currently proposed broject footprint. Site
preparation and construction activities will necessitate clearing and earthwork that will
temporarily increase turbidity and total suspended solids released from the site. The release of
suspended solids will be minimized through the implementation of the SW3P and compliance
with SCDHEC’s Construction General Permit (No. SCR10512D), and implementation of BMPs

such as: cofferdams, temporary detention ponds, and use of excavated materials as backfill.

Installation of the cofferdams will create shock waves resulting from driving the required sheet
piles which may result in the short-term avoidance of the area by mobile aquatic species.
Aquatic life trapped within the cofferdams would be impacted as a result of excavation and
other construction activities, including placement of the riprap. These effects should be
considered minor because they are, for the most part, temporary. Furthermore, the affected area
represents a small area (total area enclosed by the cofferdams was estimated to be
approximately 5,000 square feet) of habitat that is common aldng the Great Pee Dee River.
Although approximately 372 feet of shoreline will be permanently altered through the
placement of riprap to protect the structures, the riprap will increase the surface area of stable
substrates available for colonization by benthic macroinvertebrates and periphyton. This riprap
should be readily colonized by the aquatic organisms documented in the drift net and artificial

substrate samples collected for the 1983 EA.
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Dredging activities could impact water quality and aquatic biota through resuspension of
environmental contaminants in the bottom sediments. Site-specific sediment samples were
taken in March and October 1982 from the upstream boundary, intake area, and downstream
boundary (Section 2.1.3.8, 1983 EA). Comparison of the analytical laboratory results with
sediment quality guidelines (discussed in Section 3.2.3.4) indicate that concentrations of some
metals are elevated in this reach of the river, although suspension associated with the temporary
construction activities is not likely to cause any catastrophic events to thé biota in the reach. The
use of cofferdams and temporary detention ponds should minimize potential impacts of metals

and nutrients in the river sediments during construction activities.

Table 4-8: Comparison of Metal and Nutrient Concentrations in Sediment Samples from
the Great Pee Dee River to Sediment Quality Guidelines

Analyte (ppm) Upstream  Intake  Downstream Lowest Severe
(range) (range) Effect Level Effect Level

Cadmium <1.12-1.05  <1.21 <1.23-3.46 0.6 10
Chromium 15.5-22.0 232 21.2-29.8 26 110
Copper 9.53-12.2 18.8 11.7-18.0 16 110
Lead 10.6-14.5 16.9 14.5-18.9 31 250
Mercury 0.029-0.033  0.022 0.037-0.042 0.2 2
Nickel 10.7-11.9 16.7 13.8-15.0 16 75
Zinc 4.8-50.4 11.2 6.9-72.0 120 820
Total Organic Nitrogen 392-474 330 398-845 550 4800
Total Phosphorus 215-255 210 301-356 600 2000

Source: Table 2.1-10; 1983 EA.

The transmission line is expected to cross Lynches River along US 378. Construction will be
accomplished by setting the transmission poles on the banks in such a way that runoff is
unlikely to be an issue. Transmission poles will not be set in the river channel. Therefore, no

impacts to aquatic species are expected from transmission line construction.

4.3.4.2 Operational Impacts

Operation of the proposed Pee Dee Station will impact the aquatic resources of the Great Pee
Dee River as a result of water withdrawal from the river and discharge of cooling tower
blowdown and other treated waste effluents to the river. Potential impacts are associated with
the reduction of habitat as a result of consumptive water use, mortality of aquatic life through

impingement on the intake screens and entrainment into the cooling system, and discharge
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effects. Discharge effects are related to conditions created in the receiving water including
clevated water temperatures and altered water and sediment quality. The proposed intake
structure, closed cycle cooling system, and other environmentally sensitive. design and
operational features for the facility, will be designed to reduce the potential adverse impacts of

these effects to acceptable limits.

Although unlikely, it is possible that trace amounts of herbicides may make their way into the
Lynches River system at the Transmission Corridor crossing, once the Pee Dee Station is in
operation. According to Santee Cooper’s (2005b) ROW management program, “In areas that
have standing water and are connected to a larger aquatic system (e.g. river, swamp, etc.), only
EPA approved herbicides regi&tered for use in wetland or aquatic sites are used.” Therefdre, it
is assumed that herbicide impacts on aquatic species in the Lynches River system will be

negligible.

Impingement and Entrainment: The proposed intake structure for the facility was located and

designed to provide a reliable source of cooling water and to minimize operational impacts.
The location selected is a relatively stable, deep portion of the river channel that will provide
water at low river flows and has low potential for sediment deposition near the structure that
could affect operational reliability. The aquatic habitat in this area also should minimize
encounters of aquatic biota with the intake screens because of the lack of cover and relatively
high current velocities. In addition, the intake screens will be approximately 4.3 feet above the

river bottom to minimize effects on bottom dwelling organisms.

Design criteria for the wedgewire intake screen modules include a 0.125-inch (3mm) slot width
and maximum through-slot velocities of 0.4 and 0.5 feet per second (fps) under average and
maximum withdrawal rates. The screen slots will be oriented perpendicular to the river flow.
The differential between the through-slot and river velocity reduces the likelihood of organisms
being impinged on or entrained through the intake screens. The 0.125-inch slot width excludes
smaller organisms than conventional 0.375-inch mesh screens and the ‘propose‘d compressed air

backwash system will maintain the low design through-slot velocities by reducing clogging.
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The proposed intake screens will not eliminate entrainment of fish eggs and larvae. However,
the flow characteristics across the wedgewire screens will exclude organisms smaller than the

slot width (Hanson et al., 1977; Hanson, 1981).

The fish species and life stages most susceptible to impingement and entrainment losses are
species that spawn in the main river channel and utilize drift as a mechanism in their early life
history The catfish and sunfish that are predominant species.in the Great Pee Dee River are
less likely to be affected by operation of the intake than broadcast spawners because of their
spawning and rearing habits. Catfish and sunfish typically spawn in protected areas with low
velocities, they lay adhesive eggs in nests, and provide parental care. The occurrence of catfish
and sunfish eggs and larvae in the Great Pee Dee River was shown in 1982 to be incidental
compared to common broadcast spawners that included American shad, other clupeids, and

striped bass.

Quantitative estimates of entrainment rates in the proposed cooling system can not be precisely
estimated because the exclusion efficiency of the proposed wedgewire screens is not known.
However, the 1982 drift data indicated that the average fish egg and larval fish densities at the
intake location were generally less than the river cross-section average passing the intake
location (Section 3.3.3.2; 1983 EA). Therefore, the most conservative entrainment estimate was
assumed to be equivalent to the proportion of cooling water withdrawn from the river. Based
on flow records from 1980-2005, the maximum impact would be approximately four percent
assuming a 29 cfs withdrawal rate and the record low river flow of 691 cfs (Table 4-5). The
intake flow would be approximately two percent when the river reaches the 7Q10 flow of 1,727
cfs (Table 4-5). Based on mean monthly flows, less than one-half of one percent of the drift
would be entrained, except during the month of September, where slightly over one-half of one
percent would be entrained. Entrainment calculations were based on periods of high flow when
43 .4 cfs could be withdrawn by the station. Based on 17 larval fish in a million gallons of Great
Pee Dee river water (MACTEC entrainment study, 2006), this corresponds to approximately
480 larval fish per day (using 43.4 cfs intake) that would be entrained by the proposed Pee Dee

Station intake.
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These projected entrainment losses should be considered minimal based on the low withdrawal
rates, especially during the higher flow portion of the reproduction season (March through May)
when American shad, other clupeids, and striped bass spawn. Lower flows later in the
spawning season result in slightly higher entrainment rates (less than five percent), but species
spawning after May (e.g., catfish and sunfish) are less susceptible to entrainment as discussed
above. The significance of the projected entrainment losses is further reduced by abundance of
the early life stages affected by entrainment. Population levels are highest during the egg and
larval stages because of the high fecundity of most species that is required to offset normally
high mortality rates. The. incremental effect of entrainment mortality rates are commonly
thought to be compensated by population control mechanisms that benefit the survival and
growth rates of the surviving individuals within the carrying capacity of the fishery (McFadden
1977). '

Thermal Effects: The use of closed-cycle codling towers, the low discharge rate of the thermal

effluent (maximum 1.55 cfs), and rapid mixing of the thermal discharge in the river will
minimize the potential thermal impact of the facility. A worst case condition (16°F temperature
increase over the ambient river temperature) would affect no more than five percent of the river
cross-section at the SOF isotherm. The initial rapid mixing would lower the thermal plume
temperature to 5°F above ambient within 25 feet of the point of discharge. The small thermal
plume allows a zone of passage for mobile aquatic organisms and allows for active avoidance
when fhe plume temperatures reach upper tolerance levels. For example, juvenile American
shad have been shown to actively avoid lethal water temperatures (Marcy et al., 1972). Time-
excess temperature regimes for striped bass, white perch, and white catfish (Jinks et al., 1980)
suggest that a 10-minute period at a A-.T of 13 to 160F would be required to cause mortality
exceeding five percent under ambient (acclimation) river temperatures as high as 82°F. These

time-excess temperature regimes are more severe than those projected for this facility.

Furthermore, fish tend to avoid water temperatures above their preferred temperatures.

~ The overall thermal effects of the discharge from the cooling towers should be considered minor

based on the rapid mixing of the thermal plume with the river, the small area of the plume, the
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location of discharge, habitat that does not attract fish, and the behavioral response of fish to

critical water temperatures.

Contaminant Effects: The potential impacts of contaminants generated by the proposed facility

(including trace metals, biocides, and sanitary wastes) will be minimized through the use of an
advanced solid waste disposal system and other appropriate control technologies as described in
the project description. Anticipated impacts to water quality are discussed in Section 4.2.
Waste streams will be required to meet NPDES permit requirements that will be based on
NSPS. - Other treatment technologies that -will be incorporated into the project include
electrostatic precipitators (ESPs; to reduce stack emissions), SCRs and FGD. The effluent from
the stormwater ponds and other waste streams (e.g:, bottom ash sluice water and coal pile
runoff) will be discharged to the bottom ash pond for equalization and clarification. The
decanted flow from the bottom ash pond will be treated through pH adjustment prior to
discharge to the Great Pee Dee River. Dissolved constituents in the makeup water will be
concentrated. Therefore, the potential exists for accumulation of metals in the sediments and
sedentary organisms in the immediate discharge area. This small discharge represents only
0.04% (Table 4-5) of the average river flow and any effluent will be rapidly mixed, thereby

reducing the potential impact of the concentrated constituents.

Periodic injections of sodium hypochlorite will be required to control biological fouling of the
cooling water system. The negative effects of chlorine on aquatic biota are well documented
and detrimental effects can be minimized by maintaining total residual chlorine (free chlorine
plus chloramines) below threshold exposure levels. Discontinuation of cooling tower
blowdown during chlorination to meet NPDES limits and rapid mixing of the plant discharge in

the river will effectively minimize adverse impacts of chlorination.

4.3.4.3 Impact on Federal Protected Aquatic Species

The shortnose sturgeon is the only federally-protected aquatic species known to occur in the
vicinity of the proposed Pee Dee Station. The 1982 study established the use of the Great Pee
Dee River by shortnose sturgeon in the vicinity of the proposed facility. Based on the known

secasonal movements in the Great Pee Dee River (Section 3.3.4.6), the potential effects of the
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Pee.Dee Station on this species would occur between February and May. Avoidance of
instream construction activities during that period would eliminate potential effects on

shortnose sturgeon in the vicinity of the project.

Potential operational effects are related to the intake and discharge structures. Entrainment and
impingement of the early life stages of shortnose sturgeon eggs will be minimized by the
location of the intake screens, small slot width of the wedgewire screens and associated low
through-slot Veloeities, and expected distribution of eggs and larvae. Sturgeon eggs would not
typically occur in the drift because they are demersal and adhesive. At hatching, larvae are only .
capable of "swim-up and drift behavior". At tnis stage they are thought to be demersal because
of photonegative behavior. However, movements of juvenile shortnose sturgeon in the Great
Pee Dee River are unknown and early juveniles may be exposed to impingement. The current
plan would have the intake structure located '4.3 feet above the bottom which should reduce
impingement of drifting swim-up larvae and early juveniles. The large size and swimming
ability of spawning adults greatly reduces the likelihood that adults will be impinged because of
the low approach velocities to the intake ecreens. Unlike the adults, juveniles older than one or
two years are generally considered non-migratory and typically are found at the
saltwater/freshwater interface (Section 3.3.4.6) and therefore are not expected to be affected by

the facility.

Effects of the discharge should be nlinimal based on the projected small size of the discharge
plume that will provide for a zone of passage for migrating fish. The seasonal occurrence of
adults will not expose shortnose sturgeon to critical summer water temperatures. Migrating
juveniles could encounter the thermal plume, but the exposure time would be short because of
the predicted rapid mixing in the river and the likelihood that drifting larvae occur in the lower
column below the surface plume. This factor further reduces the potential of significant impacts
on shortnose sturgeon. Finally, suitable substrates for spawning .were identified about two to
four miles downstream of the proposed discharge, which is well removed of any potential

operational impacts.
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Because the presence of the Carolina heelsplitter and the robust redhorse have not been
confirmed at this site; it is assumed for this analysis that they are not distributed in this reach of

the river and that therefore no impacts would occur, nor is mitigation required.

4.4  Air Quality

The primary pollutants of concern that will be emitted by the Pee Dee Station are particulate
matter (PM), sulfur dioxide (SO;) and nitrogen oxide (NOY®. NOy is a major contributor to
smog and acid rain. The ground-level ozone found in smog can damage lung tissue,' cause
congestion, reduce vital lung capacity, and damage vegetation. Acid rain can damage buildings
and crops and degrade lakes and streams. PM can cause headaches, eye and nasal irritation,
chest pain, and lung inflammation. PM impacts the environment by reducing visibility and

causing deterioration of buildings (USEPA, 1997).

The coal-fired steam generating units will employ either fabric filters or ESPs for PM removal
and a wet limestone scrubber (FGD) system to reduce SO, emissions. NO". emissions will be
controlled in the combustion process through low NO, burners and with selective catalytic
reduction post combustion technology. Air modeling conducted by Santee Cooper shoWs that
the operation of the units at the Pee Dee Station would not cause or contribute to a violation of

any of the National Ambient Air Quality Standards (NAAQS).

The particulate control device will limit the PM discharge to 0.018 pounds per million Btu. The
NOy emissions will be limited by the boiler design parameters and specifications to comply with
a 0.07 pound per million BTU limit. The wet limestone FGD system will be designed to limit
the discharge of SO, to less than 0.15 pounds per million Btu with 97.5% removal.

Santee Cooper has proposed a co-benefit approach for control of mercury emissions. That is,
mercury emissions will be reduced as a co-benefit of controls installed for the other pollutants,
SO,, NOy, and PM. This facility will be subject to the mercury standards contained in the New

Source Performance Standards (NSPS) and will be designed to attain these standards. As an

% As of the date of this document, carbon dioxide (CO,) is not defined as a pollutant. As such,
this document does not discuss carbon dioxide mitigation.
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added measure, Santee Cooper is designing a plant layout that will accommodate future
installation of a specific add-on mercury control method in order to ensure adequate mercury-

controls.

The area in which the Pee Dee Station will be located is in attainment with the State
Implementation Plan and the national standards for all criteria pollutants, including PM, sulfur
dioxide and nitrogen oxide (USEPA, 2006b). Air modeling completed by Santee Cooper shows
that the operation of the uni;cs at the Pee Dee Station would not cause violation of standards for
any of the criteria pollﬁtants. The Pee Dee Station will have to comply with tﬁe Prevention of
Significant Deterioration (PSD) Program (USEPA, 2006b). As part of this program, the facility
must show through air dispersion modeling that it will not exceed increments developed to limit
the impact of new large facilities. For the purposes of the Pee Dee Station, Class I and Class II'
increments must be met. The Class 1 increments are applicable for facilities that may impact a
Class I area - in this case the Cape Romain National Wildlife Refuge lbcated approximately 90
kilometers (km) away. A PSD Class | and Class II impact aﬁalysis is required for fine
particulate matter, SO,, and NOy (USEPA, 2006b). The modeling results (2006) indicate that at
present, Florence County has sufficient Class II increment available for consumption for the Pee
Dee Station for all three pollutants and sufficient Class I increment for all three pollutants at

Cape Romain.

Before any of the units at the Pee Dee Station are built and allowed to operate, they will have to
comply with all the requirements of the Clean Air Act including the PSD requirement.. A PSD
application was submitted to SCDHEC in May 2006, with additional information sent in July
2006. |

4.4.1 Air Quality of the Preferred Transmissioh Corridor

Construction and operation.of the preferred transmission corridor will not result in any emission
of primary pollutants. Therefore, the transmission corridor will have no affect on the air quality

of Florence County or neighboring counties.
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4.4.2 Air Quality of the Preferred Rail Corridor

The primary pollutants of concern that will be emitted by the locomotives used to transport coal
to the Pee Dee site are NOy, PM, hydrocarbons (HC), and carbon monoxide (CO). Specific
mandates of the 1990 Clean Air Act Amendments require the EPA to regulate emissions from
locomotives. This rulemaking took effect in 2000 and focuses on reducing NOx emissions from
locomotives by 60% and PM emissions by 46% by 2040, compared to 1995 baseline levels
(USEPA, 1997). New research by government scientists is prompting EPA to issue draft
regulations by the end of this year or early next year for trains that would reduce NOx and PM

emissions by 80 to 90 percent (Eilperin, 2006).

Table 4-9 shows the current emissions standards for locomotives and locomotive engines

depending on when the locomotive (or engine) was originally manufactured.

Table 4-9: Exhaust Emission Standards for Locomotives

' Original year of Gaseous and Particulate Emissions
Tier and duty-cycle manufacture (g/bhp-hr)

' HC' CO  NO, PM
Tier 0 line-haul duty cycle 1973-2001 1.00 5.0 9.5 0.60
Tier 0 switch duty-cycle 1973-2001 2.10 8.0 14.0 0.72
Tier 1 line-haul duty-cycle 2002-2004 0.55 22 7.4 0.45
Tier 1 switch duty-cycle 2002-2004 1.20 25 11.0 0.54
Tier 2 line-haul duty-cycle 2005 or later 0.30 1.5 5.5 0.20
Tier 2 switch duty-cycle 2005 or later 0.60 24 8.1 0.24

Source: USEPA, 1997.

1. HC standards are in the form of THC for diesel, bio-diesel, or any combination.of fuels with diesel
as the primary fuel; NMHC for natural gas, or any combination of fuels where natural gas is the .
primary fuel; and THCE for alcohol, or any combination of fuels where alcohol is the primary fuel.

While there will be an increase in the air emissions due to the use of the railroad in this area, the
EPA currently has standards to control these emissions, which could become even more
stringent in the near future. All locomotives used to trénsport coal to the Pee Dee site will have
to comply with the EPA’s current emissions standards for locomotives. Compliance with these
standards should allow Florence County to remain in attainment of the NAAQS for the

pollutants of concern.
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4.5 Land Use

Construction of the Pee Dee Electric Generating Station, including the transmission and rail
corridors, in Florence County calls for approximately 1,420 acres to be ultimately impacted.
Construction and operational impacts should be limited to the Pee Dee Tract, transmission

corridor, rail corridor, and immediate vicinity.

As stated previously, there is no land-use zoning in this area of Florence County, thus the
proposed use would not be in conflict with any zoning regulations nor would a re-designation of

land-use zoning be required.

4.5.1 Construction and Operational Impact on Land Use

Construction and operational impacts of the proposed project will be limited to the site and
immediate vicinity. The layout of the final site plan consists of a 1,245 acre ‘footprint’ within
the Pee Dee Tract. This area will ultimately be cleared for construction of the following:
buildings; access roads and railroads; coal pile runoff pond; solid waste disposal areas; bottom
ash ponds, areas temporarily required for material storage, equipment lay-down areas and
parking. This facility footprint is slightly larger than was evaluated in the 1983 EA. This will
result in more acreage impacted for the construction of the generating station. However, 297
acres of this footprint are reserved for future ash ponds and solid waste landfills, which are not
expected to be needed, and therefore constructed, for at least 20 years.l The proposed
transmission and rail corridors include development of approximately 144 and 31 acres,

respectively.

The 1983 EA estimated the removal of 1,188 acres of agricultural, upland forest and wetlands
as a result of full build;out for the original proposed project. The current proposal requires the
manipulation of approximately 1,420 acres for full build-out construction and operation.
Considering that over 86% of all land in Florence County is either agricultural or forested land,
the project is not expected to cause significant potential adverse impacts to local or regional

land use. All ash and solid waste disposal areas will be re-soiled and re-vegetated as they are
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completed. Clean closure protocols will be followed at the time that the disposal areas reach

design capacity.

Temporary construction facilities such as buildings, parking areas, equipment lay-down and
storage areas, roads, railroads, and soil and material stockpiles will be located within the initial
construction area. Following construction activities, cleanup of these areas will be undertaken
to remove debris, structures, and all construction equipment and materials which are not

essential to the operation of the plant.

Trench excavation, pipeline installation and backfill activities associated with pipeline
construction will be conducted using standard construction prabtices. These activities will be
conducted within the designated rights-of-way, and are not expected to affect land outside of

these areas.

An existing 115 kV transmission corridor, owned by Progress Energy, will be rerouted around
the power block of the proposed Pee Dee Station, on the site. Clearing for this rerouted corridor
will replace approximately 7.2 acres of upland forest cover and 1.88 acres of forested wetland
cover with an equal area of maintained herbaceous uplands and wetlands. Also, a new 230 kV
transmission corridor will be constructed to connect the power block to the existing Marion-
Hemingway 230 kV transmission line that is located at the southeast corner of the Pee Dee tract.
Approximately 4.88-acres of forested wetlands will be cleared for construction and maintenance

of this corridor. These on-site wetlands impacts are discussed in Section 4.3.1.

Recreational land use within the Pee Dee site will be impacted during construction. The station
discharge pipe will pass through the parking lot associated with the existing boat ramp (Bostick
Landing). During construction of the pipeline, access to the boat ramp will be temporarily
closed. However, it is anticipated that demand for recreational facilities during construction
will be primarily met through other existing facilities in Florence and Marion Counties.
Following the installation of the pipeline, Santee Cooper has committed to making
improvements at the Bostick Landing. At a minimum, these improvements will consist of
removing the aécumulated silty material at the lower end of the boat ramp, re-paving the

parking lot and periodic patrols of the boat ramp and parking area by Santee Cooper security
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personnel. Public access to the Great Pec Dee River via the Bostick Landing will resume after

the construction phase and will continue once the plant is in operation.

Hunting activities may be prohibited throughout the entire property during the construction
period. Hunting may eventually be allowed on a portion of the site, furthest removed from the
power block, once the plant is in operation. However, the details regarding future management

and operation of the WMA have yet to be negotiated with SCDNR.

4.5.2 Impact of the Preferred Transmission Corridor on Land Use

The preferréd transmission corridor will traverse approximately 11.94-miles from the site to the
existing Friendfield-Lake City 69 kV transmission ROW (Figure 3-1). Clearing impacts will be
limited to 11.94-miles of new ROW and will occur within a 100-ft wide corridor (50-ft. on
either side of the centerline). Approximately 30-acres of upland planted pine and 58.68-acres of
forested wetlands will be cleared for the transmission corridot (Figure 3-6). Refer to Section

4.3.1 for additional information on wetlands impacts.

4.5.3 Impact of the Preferred Rail Corridor on Land Use

Construction and operation of the preferred rail corridor will be limited to the existing 100-ft
wide ROW. No impact to land use is expected'due to construction and operation of the rail line
as the corridor has been maintained as a railroad ROW controlled by CSX. However, areas
along the corridor haV’e become overgrdwn with vegetation since  the railroad was
decommissioned approximately 30 years ago. Clearing of these and other forested a(reas will
occur within 30-feet of the centerline of the corridor (60-foot total w'i‘dth) to aliow' for

construction of the new rail bed.

Approximately 18.5 acres of wetlands are located along the existing; decommissioned rail bed.
Using typical cross sections, construction will require developing the rail bed to a maximum
base-width of 38-feet; however, 18- to 20-feet of fill material presently exists for the
decommissioned rail bed. The additional 9-"‘,to 10-feet of fill material (on either side of the
existing rail-bed) is anticipated to impact épproximately 4.49 acres of the 18.5 acres of

wetlands; and clearing activities (11 feet on either side of the maximum base-width, to achieve
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60-foot total width for fill and clearing) are estimated to impact an additional 4.90 acres of
forested wetlands located within the rail corridor. Total impacts to land cover, based on re-
development of the rail corridor including clearing activities in non-wetland areas, will be
approximately 31 acres. These activities will require mitigation as part of the over-all wetland
mitigation plan/program at the site. Refer to Section 4.3.1 for further information on wetlands

impacts and permits.

4.6 Cultural Resources

The 1983 EA documented 103 cultural resource sites found on the study property, including 38
prehistoric archaeological sites, 33 historic archaeological sites, 9 homesteads, 16 tobacco
barns, and 7 pack-houses. These cultural resources were identified as the result of an intensive
survey of the property and represent, what is believed to be, a reasonable site density for the

arca.

The 1983 EA included six sites, located outside of the 1983 proposed construction footprint,
that were potentially eligible for the National Register of Historic Places (NRHP) and
recommended that those sites be preserved in place. Two archaeological sites, identified as
potentially eligible for the NRHP, are located within the potential impact zone of the current site
development plans. In 2006 MACTEC re-submitted the cultural resources studies from the
1983 EA report to the SHPO, with a recommendation that these eight potential NRHP sites be

préserved in place.

Santee Cooper received recommendations from the SHPO in a letter dated July 31, 2006
(Appendix L). The following table shows the SHPO recommendations and the plan of action to

address these comments.
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Table 4-10: SHPO Recommendations and Plan of Action

SHPO Recommendation Plan of Action

¢ Revisit the previously recorded sites.

e Relocate the 91 sites that could be impacted from the
construction footprint. _ .

o Excavation of shovel tests at closely spaced intervals (5-
10 m) to a depth of 80 cm below surface.

A revisit of the entire project area, with sites
(including structures that have been demolished since
the original survey) to be relocated and re-evaluated
with the possible exception of areas where no ground
disturbance activities will take place. Such areas
could be avoided by means of covenants and
agreement documents.

e Prepare report to provide detailed information about
findings, in general accordance with SHPO requirements.

¢ Report will include results of background research, a
discussion of the cultural history of the area, field and
laboratory methodology, descriptions of all re-visited
sites and artifacts recovered, and the National Register
eligibility recommendation for each site.

e Site maps, project maps, photographs of each site and an
artifact database will also be included with the report.

Preparation of a new, comprehensive report that
provides all the information that is needed to comply
with current SHPO guidelines for carrying out the
Section 106 process.

¢ Review technical report of previous cultural resources
study (Commonwealth Associates, 1984).

¢ Review NRHP listings in Florence County, SC.

e Review South Carolina archaeological site files at the
South  Carolina Institute of Archaeology and
Anthropology (SCIAA) in Columbia, SC.

e Review the National Archaeological Database
Bibliography.

e Review historic maps and aerial photographs of the study
area, :

e Review the chain of title for available tracts within the
study area, at the Florence County courthouse.

e Consult the SHPO as appropriate.

¢ Consult local historians and land owners as available.

e Consult Mr. John S. Cable and Mr. Chuck Cantley,
currently of Palmetto Research Associates, Inc., and
Field Directors for the previous cultural resources
investigation of the study area.

Background research, including relevant research
- from the past 20 years and a reassessment of
conditions on the property.

e Processing and recording of recovered materials
according to requirement set forth by SHPO.

e Analysis of artifacts focusing on identifying temporally
and culturally diagnostic artifacts, as required for the
preparation of state site forms.

¢ Upon completion of the analysis and preparation of the
final report, artifacts, field notes, maps, and photographs
pertaining to this investigation will be prepared for
curation in keeping with 36 CFR Part 79.

A synthesis of all the findings and an analysis of
trends and patterns in the data.

Source: Marcil, 2006.

In order to verify the location and condition of these sites, a Phase I Archaeological Survey is
being completed for the Pee Dee Tract, in general accordance with State Historic Preservation

Office (SHPO) guidelines for Section 106 compliance. Upon completion of the Phase I
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Archaeological Survey, Santee Cooper will avoid and minimize impacts to NRHP-eligible
resources on the subject property. Impacts that cannot be avoided will be mitigated according
to SHPO requirements, including data recovery. NRHP-eligible or listed resources avoided by
construction activities will be subject to active preservation by deed-restriction-or other suitable
method to be determined by the SHPO, Santee Cooper and other consulting parties. Phase I
Archaeological Surveys have been completed for the transmission and rail corridors and will be

submitted to the SHPO along with the Phase I study results from the Pee Dee Tract.

A Phase I archaeological survey and a historic structures survey was performed in July and
August 2006, on the 11.94-mile preferred transmission corridor that will link the Pee Dee
Station® to the existing Friendfield-Lake City ROW. These surveys revealed no previously
recorded archaeological resources within the proposed transmission corridor and no NRHP-
listed or -eligible properties within 0.5 miles of the transmission corridor. Seventeen historic
structures and/or complexes were identified during the field survey. Of these, fourteen are
considered ineligible for the NRHP (because of alterations and/or the commonness of their
types), and no further architectural survey work is recommended. Three structures/complexes
are recommended eligible for the NRHP; however, due to distance and the existing presence of
ineligible structures in the view-shed, the change in setting created by construction of the line
will not adversely affect the architectural qualities of the structures that make them eligible for
the NRHP. Based on these findings within the preferred transmission corridor, the transmission
line as proposed will not have an adverse impact on significant archaeological resources, and no

mitigation will be required.

In July and August 2006, a separate Phase I archaeological survey and historic structures survey
was performed on the 4.14-mile preferred rail corridor. These surveys revealed no previously
recorded archaeological resources within the rail corridor and no NRHP-listed or -eligible
properties within 0.5 miles of the rail corridor. One previously recorded archaeological site is
located on a small rise outside of the project area and is not considered to be eligible for the
NRHP. Four historic structures and/or complexes were identified during the field survey,
including one previously identified structure and the existing decommissioned rail corridor. All

four are considered ineligible for the NRHP due to loss of integrity from alterations and/or the
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commonness of their types. No further archiﬂtecturall survey work is recommended, and there
will be no effect on the resources created by the development of the rail corridor. ‘Based on
these findings within the preferred rail corridor, the rail corridor as proposed will have no effect

on any significant archaeological resources, and no mitigation will be required.

4.7 Socioeconomic Impacts

Potential socioeconomic impacts that may occur as a result of this project were assessed for
Florence and Marion Counties. The most significant impact areas include demography,

economy, infrastructure, employment and income. These topics are discussed below.

4.7.1 Demography

Population increases to the project area as a result of construction and operation of the proposed
Pee Dee Station are expected to be relatively small. The largest influx of persons to the area is
approximately 1,500 when Unit 1 has become operational, and construction activities are
occurring on Unit 2 (Jackson, 2006). During this time, both construction workers and

operational personnel will be at the Pee Dee site.

According to the population projections presented in Section 3.7, the project area (Florence and
Marion counties) population is expected to increase by approximately 27,993 persons between
2000 and 2030. Santee Cooper estimates that 100 workers will be reQUired to operate Unit 1. It
is estimated that approximately 20% of this operating work force will be hired from outside the
local area, which leads to 20 new plant workers moving to the area. Approximately 1400
construction workers will also be on site at this time, with an estimated 10%: originating from
outside the area, leading to an increase of 140 new construction workers in the area. If three
family members move to the area with each ‘worker, the population increase to the local area
would be 540 people, which amounts to less than two percent of the expected growth for the
area. The direct population increase resulting from construction and operation of the facility
should be insignificant relative to the population growth projected for the project area. The
increase of people due to construction activities will be temporary. Santee Cooper estimates

that 200 workers will be required for the operation of both units (Jackson, 2006). It is
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anticipated that these workers, and potential families, will become permanent residents of the

area, yet they represent an insignificant increase to total population growth.

4.7.2 Economy

Economic impacts of a power station are dependent on several factors, including: 1) the size of
the project itself; 2) the size of the labor force required for construction and operation; 3) the
number of people added to the local populace as a result of the station; 4) the project's schedule;
and 5) the natural and cultural characteristics of the project area. Because a schedule for
construction and operation of the plant has not yet been established, this analysis assumes
impacts based on 2000 economic conditions, the most recent, readily—available community

information.

The most significant impacts to the economy occur as a result of induced employment,
increased income, and increased housing units. The project's potential impacts to these areas

are descri.bed below.

Employment: The employment estimates are based on typical work force requirements for the
construction of two 600 MW coal-fired generating units. Estimated construction worker influx
assumes that at least 10% of the workers will originate from outside the regional area. The
majority of operational workers will originate from the local labor centers of Florence, Marion
and Mullins. Some may even commute from as far way as Myrtle Beach or Georgetown.
Based on experience at previous Santee Cooper power projects and the knowledge of the local
labor force, it is expected that the majority of the constructionbworkers will be from the regional
area, and most will commute daily to the site (1983 EA). The largest influx of workers to the
area is anticipated to occur during the periods of powef unit completion and the beginning of

subsequent power unit construction.

Santee Cooper estimates that approximately 100 individuals will be required for operation of
each unit (Jackson, 2006). The total number of operating personnel when both units are in
operation is estimated to be 200. It is estimated that approximately 20 percent of the operating

work force will be hired from outside the area.
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Construction and operational "multipliers" were developed by Santee Cooper to determine the
number of indirect jobs that would occur for each direct job that is generated. Based on the
construction of a similar generating station, the multipliers are estimated at 2.8 for construction
employment and 2.08 for operational employment (1983 EA). Therefore,: each direct
construction job and operating job can potentially generate 1.8 and 1.08 additional indirect jobs,
respectively.  Applying these figures to the projected Pee Dee Station construction and
operational work force provides estimated induced employment figures for the project area.
During peak construction, up to 2,628 jobs will be created. Following construction, the two
units would offer the potential for approximately 216 additional jobs in the community. In most
cases, indirect jobs will occur in the "services" category which will be required to support the

direct construction and operational employment.

Income: The initial analysis of construction work force composition and wages was based on
1981 data (1983 EA). Since then, inflation has occurred between 2.1 and 6.5 percent average
rate per year (U.S. Department of Labor, 2006). Based oﬁ a total inflation factor of 2.23 from
1981 to 2006, total direct construction worker income is estimated at $639,216,280 (2006
dollars).

Indirect income for the local community will also be generated from construction of the
proposed project, primarily from increased local demand for goods and services. By
incorporating the U.S. Department of Commerce income multiplier of 2.01, the potential direct
and indirect income combined is estimated at $1,284,824,760 (2006 dollars). This means that

an additional indirect income of $645,608,480 can be generated as a result of construction.

Income generated from the station operation is estimated based on an average worker income of
$50,000 (2006 dollars) (Jackson, 2006). Approximately 200 workers are required to operate the
two units; therefore, direct income is estimated at $10,000,000 per year. Using a U.S.
Department of Commerce income multiplier of 1.9 for operation of an electric utility (1983
EA), it is estimated that income related to operating wofkers ‘(direct and indirect) would total
approximately $19,000,000 annually (2006 dollars). Therefore, additional indirect income of an
estimated $9,000,000 per year will be generated as a result of facility operation.
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Housing: The greatest worker influx will occur when both construction and operational
workers will be at the site. It is estimated that approximately 160 workers could be relocated to
the local area during operation of Unit 1 and construction of Unit 2. Assuming a ratio of one
worker per housing unit would generate the need for 160 additional housing units. Worker
preferences, availability of housing, and services will be the primary influences in determining
where workers will relocate. Some will choose to locate to rural areas near the site. Others will
select the small nearby communities of Hemingway, Johnsonville, and Pamplico, or the larger
cities of Conway, Lake City, Marion, and Mullins. The largest communities, Florence,
Georgetown, and Myrtle Beach, will likely attract the most relocating workers because of
available housiﬁg, services, and amenities. The demand for 160 additional housing units in the

project area will have minimal impact on anticipated total vacant housing units.

4.7.3 Infrastructure

Peak influx of permanent workers is estimated to occur when up to 200 employees are operating
the plant. However, with an estimated 20 percent of these employees being hired from outside
the local area, the population influx would be an estimated 40 workers. Based on a 65 percent
marriage rate and an average household size of 3.12, approximately 30 children would be part
of the total in-migration figure. As outlined below, significant adverse impacts are not expected

to the local infrastructure.

Education: Throughout the Florence region, school enrollments have remained relatively
constant, with small increases and decreases. Assuming all new children associated with plant
workers are of school age, it is anticipated that local area school districts would be able to

absorb the enrollment increase with no adverse impacts to the districts.

Health Care: The influx of population associated with the construction and operation of this
project would only 'slightly decrease the ratio of physicians to population. Similar minor
changes would occur to ratios relating to dentists, pharmacists, and registered nurses. The
addition of 40 permanent employees to the project area is not expected to pose any serious

problems to existing area hospitals, medical facilities, and the medical care community.

4-53



Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station

Santee Cooper will prepare an emergency services plan and will coordinate with local -
emergency officials to address the unlikely event of a catastrophic release at the facility, prior to

operation.

Law Enforcement: Given the various well-staffed and trained state, county, and municipal law
enforcement agencies throughout the project area, adequate law enforcement is expected during
construction and operation of the proposed Pee Dee Station. In addition, Santee Cooper will

provide site security during both the construction phase and during operation.

Fire Departments: Over 19 staffed and operating fire departments will provide adequate fire
protection throughout the project area. No édverse impacts ére expected to the level of fire
protection as a result of the influx of construction and operational workers. Appropriate.ﬁre
protection during construction and operation at the proposed facility will be provided by Santee

Cooper.

Santee Cooper will prepare an emergency services plan and will coordinate with local
emergency officials to address the unlikely event of a catastrophic release at the facility, prior to

operation.

4.8 Noise

The 1983 EA presented results of an acoustical study that was conducted at the Pee Dee site
assuming four coal-fired units, totaling 2,200 MW, would be constructed. In 1983 there were
no federal, state, or local noise regulations applicable to the site. The study was conducted

using several professionally accepted noise indicators that formed the basis of the evaluation.

Conclusions in the 1983 study noted there were several residential areas that could be impacted,
depending upon the noise modeling methodology. >Only one area, four residences located at the
terminus of Ashley Road and two residences located along Duli Road (Figure 3-12), reméined
with the potential for noise irhpacts from either the normal continuous operatibn of all units or
the intermediate stages combining unit construction and operation. The somewhat varied

judgments for this residential area were due to the varying terminology and criteria of the
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different methodologies used in the 1983 study. In this area, Santee Cooper purchased

additional lands to provide for supplementary noise attenuation and a transmission line corridor.

Current changes from the original site layout that affect the predicted noise levels include:
e Technology changes resulting in removing areas once designated for solid waste area
operations '

¢ Downsizing the baseload generation - from 2,200 MW (two 500 MW units and two 600
MW units) to 1,200 MW (two 600 MW units)

These two changes would account for some reduction in continuous noise from operations

typical of the original layout.

The HUD noise program regulatioh7 specifies Site Acceptability Standards in terms of
“Acceptable,” “Normally Unacceptable,” or “Unacceptable” based on Day-Night average sound
levels (in decibels). The data collected in 2006 indicate levels not exceeding 65 dB are
acceptable and there are no special approvals and requirements applicable. This finding is in

agreement with the conclusions stated in the 1983 document.

Boaters and other recreational users on the river will be impacted by the increased noise levels
in the area once the units are in operation. Minor increases in noise levels may also impact
residences located adjacent or near to the site. As noted in the 1983 study, residences located

along Ashley and Duli Roads will be most affected.

It is noted that the worst case scenarios are at the residences located at the terminus of Ashley
Road, which are closest to the generating facility. Noise levels at locations further away from
the generating facility will inherently be less than the levels above, as generally indicated in
much greater detail in the 1983 EA. Aside from réporting the anticipated noise levels, the 1983
study also noted there are additional engineering solutions for reduction of the generated sound
if the impact at the residences in the area of Ashley and Duli Roads is found to be serious and
residents are unable to accept sudden onsets of noise. Howe\;er, the 1983 EA did not provide

details related to the proposed engineering solutions.

See 24 CFR §51.103.
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Since the 1983 EA, Florence County has developed a noise ordinance (Florence County Code,
Chapter 18). This ordinance generally prohibits the creation of any unreasonably loud,
disturbing Or unnecessary noise 6f such character, intensity or duration as to be detrimental to
the life or health of any individual or such noise as to disturb the quiet and peace of any citizen
in the county. The ordinance makes exceptions for the conduct of manufacturing operations as
defined by the South Carolina Tax Commissidn. Therefore, the ordinance does not prohibit or

regulate noises from construction or operation of electrical generating facilities.

The largest increase in noise levels will occur when Unit 1 is in operation and Unit 2 is in
construction. During this time, approximately 1500 workers will be traveling to and from the
site daily. Construction vehicles entering and exiting the site could potentially add an additional
1,000 vehicles a day. This additional roadway traffic could potentially increase the noise levels
for residences along the roadways surrounding the site. However, this additional roadway
traffic will occur during the daytime hours and will have a minimal impact on the residential

noise levels, as residential noise levels are most affected by nighttime noise increases.

Construction of new generating units will occur oniy as there is a demand for electricity.
Therefore, it is anticipated the build-out of the entire station facilities will occur over many
years once the first unit is constructed. Santee Cooper will ensure any potential concerns for
excessive noise levels associated with the operation of the facility will be addressed

appropriately in accordance with applicable regulations in effect at the time.

4.8.1 Preferred Transmission Corridor Noise

This section specifically addresses noise issues associated with transmission lines. The
preferred transmission corridor will traverse 'approximately 11.94-miles westward from the site
to the existing Friendfield-Lake City 69 kV transmission line. The World Health Organization
(WHO) recognizes that, “noise in the form of a buzzing or humming sound may be heard
around electrical transformers or high voltage power lines” (WHO, 2006). Since no structures
or buildings are allowed within the transmission line ROW it is unlikely that residents in
adjacent properties will hear the noise, there should be no significant adverse impact to

residences related to this noise.
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4.8.2 Preferred Rail Corridor Noise

This section specifically addresses the rail access component of the proposed project. The
desired rail corridor was identified in the 1983 EA and consists of an estimated 4.34 mile (100-
foot wide ROW) from the southeastern site boundary to the existing main line in Poston. This
rail route includes an existing rail-bed that is not currently in service, but has not been

abandoned. CSX still owns this rail ROW virtually in its entirety.

The Railway Noise Worksheet D was completed according to HUD Noise Assessment
Guidelines for the proposed re-development of the railway spur to the Pee Dee site (Appendix
I). This worksheet provides calculations of the day-night average sound level (DNL) for the

railway.

DNL calculations for the railway are within the acceptable range defined by HUD at a distance
of 180 feet and beyond from the centerline of the existing rail-bed. DNL calculations for the
railway are within the normally unacceptable range between 40 and 180 feet from the centerline
of the railway and within the unacceptable range up to 40 feet from the centerline of the railway

(Figure 3-12).

Seven buildings lie within the “normally unacceptable range”, one church and six residences
(Figure 3-12). The closest building to the railway is a residence located near the junction of the
currently decommissioned rail-bed and the operational CSX railway. This residence is situated
approximately 45 feet from the rail-bed proposed for re-development and approximately 280
feet from the operational CSX railway. Assuming no additional operations on the existing CSX
railway, the combined DNL for this closest residence would be 74 DNL (“normally
unacceptable”; Appendix I).

The church on S-791 (Chinaberry Road) is situated approximately 150 feet from the centerline
of the .existing rail-bed. DNL calculations for this church are 66.1 (outdoor A-weighted sound
level), within the “norfnally unacceptable” range, when the train passes by the church and is
required to use whistles/horns at the road crossing. With an outdoor A-weighted sound level of

66.1, the indoor sound levels would then be approximately 54. However, if the use of the
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whistles/horns at the road crossing could be eliminated, possibly through the use of automatic
crossing guards at this location, DNL calculations are 57.4, which is within the accepfable

range.

4.9 Solid Waste and Hazardous Materials

The Pee Dee Station will require the use and storage of significant amounts of raw materials and
chemicals. These materials and chemicals include coal, fuel oil, limestone, pet coke, anhydrous
ammonia, sulfuric acid, sodium hypochlorite and to a lesser degree, other chemicals listed in
Table 2-2. Once development of the transmission and rail corridors are complete, operations

along these corridors are not expected to generate solid or hazardous waste or materials.

Production of electricity and the corresponding pollution controls will inherently generate waste
material (Table 4-11). The majority of the solid waste generated will be in the form of bottom
ash, fly ash and Flue Gas Desulfurization (FGD) system waste. Following temporary on-site
storage of these wastes, much of these materials will be sold as raw materials for various

industries. Remaining material that cannot be sold may be disposed of on-site.

There will be two types of waste disposal areas on the plant site. One will be for bottom ash in
ash ponds and the other for fly ash and scrubber sludge in the solid waste disposal areas.
Current plant designs include two approximate 100-acre ash ponds and three solid waste landfill
areas ranging from 35 to 158 acres and totaling 313 acres. Although these areas have been set
aside for the purpose of solid waste disposal, they will only be developed on an as-needed basis.
The landfill design capacity exceeds the expected need (table 4-11) in that using conservative
assumptions about amount of by-product sold, Landfill #1 would meet all landfill needs for the
first 20 years of operation. In reality, it is anticipated that less of the by-product will need to be
landfilled as markets are developed and technologies improve. The handling of bottom ash
requires the use of settling basins which will be lined and solid waste will be disposed of by
depositing it onto the existing ground surface after removal and stockpiling of top soil or an

alternative Resource Conservation and Recovery Act (RCRA) compliant method.

4-58



Draft Environmental Assessment — Santee Cooper October 2006
Pee Dee Electrical Generating Station
Table 4-11: Plant Solid Waste Analysis
Single Unit Two Units
Plant Capacity Factor for Waste Analysis 80.00 % 80.00 %
Fly Ash Collected 85.00 % 85.00 %
32,191 Ib/hr 64,382 1b/hr
140,997 Tons/yr 281,994 Tons/ yr
56.06 Lb/net-MWh | 112.11 Lb/net-MWh
Fly Ash Sold 50.00 % 50.00 %
Fly Ash Storage — Height 60.00 feet 60.00 feet
Fly Ash Storage — No. of years 20.00 years 20.00 years
Fly Ash Storage — Area 22.66 acres 45.32 acres
Flyash Density 50.00 Ib/cu fi 50.00 Ib/cu ft
Limestone Consumption / Feed Rate 31,603 Ib/hr 63,206 Ib/hr
16 Tons/hr 32 Tons/hr

Limestone Feed Rate per Day

379 Tons/24-hrs

758 Tons/24-hrs

Limestone Feed Rate per Year

138,421 Tons/yr

276,843 Tons/yr

FGD Gypsum Generated

12.69 Ib/mmbtu
57,212 Ib/hr
250,587 Tons/yr
99.63 1b/net-MWh

‘ 25.38 Ib/mmbtu

114,423 1b/hr
501,174 Tons/yr
99.63 Ib/net-MWh

391,584 Tons/yr
155.68 Ib/net-MWh

FGD Gypsum Storage — Height 60.00 feet 60.00 feet
FGD Gypsum Storage — No. of years 20.00 years 20.00 years
FGD Gypsum Storage — Area 36.61 acres 73.22 acres
Gypsum Density 110.00 Ib/cu ft 110.00 Ib/cu ft
Total Solid Waste 89,403 Ib/hr 178,806 Ib/hr

783,168 Tons/yr
311.36 lb/net-MWh

Total Solid Waste — Height 60.00 feet 60.00 feet
Total Solid Waste — No. of years 20.00 years 20.00 years
Total Solid Waste — Area 59.27 acres 118.53 acres

Years of Storage wi

th 2 Units Operating |

Solid Waste Landfill Area 1
Total for Solid Landfill Area 1 and Future Areas

120 acres
313 acres

20.00 years
52.17 years

Source: Santee Cooper

Assumptions / Byproduct Storage Area Calculations:
Fuel — 2.5% Sulfur, 12,500 Btw/Ib HHV, 10% Ash

80% Capacity Factor
50% Fly Ash Sales

Angle of Repose is 45 Deg., results in increase in

Increase of 5% in acreage

Plant operations will require the transportation and storage of several hazardous chemicals,

including anhydrous ammonia. During operation, the facility will be required to comply with
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federal, state and local laws and safety guidelines pertaining to hazardous materials and waste

transportation, storage and handling.

A related, potential issue for consideration is the possible human health effects of extremely low
frequency electromagnetic fields (ELF EMF) from overhead transmission lines. The National
Institute of Environmental Health Sciences (NIEHS) Electric and Magnetic Fields Research and
Public Information Dissemination Program (EMF RAPID) found that there was “weak evidence
that short term human exposure to ELF EMF causes changes in heart-rate variability, sleep
disturbance, or suppression of melatonin,” and “no evidence that such exposure has other
effects on the biological end-points studied in the laboratory” (NIEHS, 2002). From the limited
credible evidence suggesting that exposure to ELF fields may cause cancer, the NIEHS
international panel concluded that ELF EMF should be considered as a “possible human
carcinogen” (World Health Organization, 2006). The World Health Organization (WHO) has
also concluded that, “since current scientific information is only weakly suggestive and does not
establish that exposure to ELF fields at levels normally encountered in our living environment
might cause adverse health effects, there is no need for any specific protective measures for
members of the general public” (WHO, 2006). The location of the preferred transmission
corridor was specifically routed to avoid residences. ELF EMF is not expected to be a health

concern affecting the location of the preferred transmission corridor.

4.10 Traffic, Transportation and Parking

Construction workers will most likely commute to the plant site from the surrounding
communities, with the majority expected to commute from Florence. The primary access road
from Florence to the plant site is along SC 51. Commuters from Marion County, southeast of
the site, will use U.S. Routes 501 and 378. Georgetown is south of the facility and commuters
from that area are linked to the site by South Carolina Routes 41 and 51. Based on the vehicle
traffic discussed in Section 3.10, the existing transportation facilities are expected to be able to
accommodate the increased traffic volume from the construction work force. Construction of
the proposed facility will cause increased traffic volumes in the site vicinity with traffic
congestion decreasing in proportion to the distance from the work site. During periods of peak

activity, average daily traffic on S-57 (Old River Road) will more than double from current
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conditions. The majority of the increase will probably occur during normal business hours,
affecting commuter traffic at two peak periods per day. Increases in traffic flow may be an
inconvenience to some local residents. In the immediate area of the Pee Dee site, traffic along
US 378 and SC 51 will increase; however, these routes can accommodate the higher volume of
traffic. Due to the level of service and safety issues, Santee Cooper will install turn lanes and
traffic control devices on S-57 at the plant entrance and future crossings for waste disposal, as

approved by the Highway Department.

Primary access to the proposed facility during the construction and operational phase will be
from S-57 (Old River Road). Currently, S-66 travels through the site and terminates at S-57.
With local assent, S-66 will be closed to the public at the site boundary. This will also close the
unpaved road to the north of the highway. The closure of this road may be an inconvenience to
some local residents. However, access to S-57 can be gained from Secondary Routes 1129

(Cash Road) and 791 (Chinaberry Road).

Construction materials and major plant components will be delivered to the site via existing
roads and rail. The existing decommissioned rail ROW along the southwestern site boundary
will likely be under construction by CSX for a new permanent spur. The beginning point of
new construction is in Poston, approximately four miles southeast of the site. Construction of
the new spur will require redevelopment of crossings at S-44 (Poston Road), S-791 (Chinaberry
Road), S-57 (Old River Road) and US 378, at Kingsburg (See Figure 3-4, Rail Sheets). Re-
development of the rail line will have short-term impact on vehicular traffic using these roads
and long-term moderate impacts on traffic when coal trains travel to/from the plant site, which
is discussed more fully below. At-grade crossings are anticipated for all road crossings at this

time.

A permanent rail line will be installed to accommodate delivery requirements for station
development and operation. Other construction materials will be transported to the site by truck

and will use the same entrance road as the construction work force.

Construction of the makeup and discharge water pipelines may result in temporary disruption of

traffic patterns at the crossing of S-57, which will remain open throughout construction and
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operation of the facility. This impact is likely‘tb be temporary and of short duration, and is not

expected to significantly affect traffic flow patterns.

Minor impacts to local vehicular traffic may also occur because of delivery of scrubber raw
materials that could include limestone for use in flue gas desulfurization. The materials will be
stored on-site and will be delivered by trucks. Average weekly delivery will be by
approximately 100 thirty-ton trucks. Rail delivery will also be considered for these materials.
It has not been determined at this time how waste materials that will be sold commercially

(gypsum) will be transported to the buyer.

During operation, some disruption to local and regional traffic will occur because of coal trains
bringing fuel into the site. The average length of each train will be 100 cars, or approximately 1
mile. The speed of the trains will be slowed at the site boundary to four to six miles per hour.
No more than one train is expected per 24-hour period (see Section 2.4.3.1). The area of
greatest disruption to traffic flow will be at the junction of US 378, SC 41, and S-57 at
Kingsburg. Minor impacts may also occur at the Refuge Outreach Ministry, which is located on
the southwest border of the site adjacent to the proposed rail line. At-grade crossings are

planned for all roads.

The preferred transmission corridor will cross US 378 twice (one new crossing), as well as 11
crqssings of state routes (Corridor #2, Figure 1-11). Minor impacts to local vehicular traffic may
occur during construction of the transmission line. The transmission line crossings will be
permitted with SCDOT and will be designed to allow proper clearance for traffic, resulting in

no impacts to traffic during operation.

Construction of the proposed facility is unlikely to cause any severeimpacts to the
tranéportation system in Florence County or with projects that are in the current transportation
plan (SCDOT, 2006). However, the at-grade crossings for the rail line at US 378, which is a
hurricane evacuation route, will cause moderate traffic impacts. These impacts from coal trains
stopping traffic on US 378 will occur over the life of the facility. Modifications to the existing

road network associated with the rail line "extension, including contingency planning for
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hurricane evacuations, will need to be coordinated with and reviewed by the appropriate state

and local highway and public works authorities.

4.11 Potential for Generating Controversy

Numerous articles referencing the proposed project have recently been published (Appendix K).
Local news coverage for this project during the site identification phase has been generally

positive.

Agencies and local groups interested in Great Pee Dee River issues, particularly water quality,
will likely be active participants in the public process associated with this project. Their
concerns will likely be focused on the adequacy of measures to protect water quality, both
ground and surface. Water quantity and air emission issues may receive attention from these

parties as well.

4.12 Federal Compliance

The analysis and recommendations in this EA support the conclusion that the proposed project
will be in compliance with Federal Regulations as long as the appropriate mitigation measures

are implemented (Table 4-12).
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Table 4-12: Com

October 2006

liance with Federal Regulations

Regulation

Subject

Project Compliance Issues

EO 11988

Floodplain
Management

Approximately 308 acres of the Pee Dee Tract and 28.45
acres of the preferred transmission corridor lie in the 100-
year floodplain. Project objectives and plans can be
accomplished with avoidance and/or minimization of impacts
to the regulatory floodplain. Water withdrawal activities will
be designed for compliance with appropriate floodplain
ordinances.

EO 11990

Protection of
Wetlands

Appropriate Section 404 permits will need to be obtained
from the USACE. Wetlands protection will include: avoid
impacts; minimize impacts; and mitigation.

EO 11987

Exotic Organisms

Non-native / invasive species are present at the site. The
plans for the site should utilize native species whenever
possible and should not introduce any invasive species.

42 USC §§
7401 et seq
(1970)

40 CFR Parts
50-99

Clean Air

An air permit application has been submitted and is under
review by SCDHEC and the public for compliance with
NSR/PSD guidelines.

EO 12898

Environmental Justice

Although minority and disadvantaged populations are located
in Florence and Marion Counties, no disproportionate impact
on this population is expected as a result of this proposed
project.

33 USC 1323,
Section 313;
40 CFR 122

Clean Water

Stormwater discharges will be covered under the state’s
general permit in compliance with the SW3P. BMPs for
construction and operation phases associated with protection
of surface- and ground-water are discussed in the report. The
project will require a National Pollutant Discharge and
Elimination System (NPDES) permit for the sanitary sewer
and thermal and treatment plant discharges, the conditions for
which will require compliance with various SDHEC
standards as well as the New Source Performance Standards
for Steam Electric Generating Stations.

33 USC 1251 et

Clean Water

Design, construction, and capacity of cooling water intake

seq must meet updated (2001) requirements to minimize

Section 316(b), impingement and entrainment of fish and shellfish.

Subpart I,

Track 1

33 USC §§ Oil Spill Prevention Oil pollution prevention regulations must be complied with
1251 et seq during construction of intake and outfall structures in the Pee
CWA 0f 1972 Deke River and when transmission corridor crosses the
Section 311 Lynches River.

33 USC 403, Rivers and Harbors The preferred transmission corridor crosses Lynches River, a
Section 10 navigable waterway. This crossing will require a Section 10

permit from the ACOE. Installation of the intake and
discharge structures may qualify as channel modifications in
the Great Pee Dee River. If so, a hydromodification permit
may be required.
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Table 4-12: Com

October 2006

liance with Federal Regulations

Regulation Subject Project Compliance Issues

PL 93-205 Endangered Species No incidental “take” of federally-listed species are expected
as a result of project development. Additional coordination
and/or consultation with the USFWS is recommended.

16 USC 1274 et | Wild and Scenic The Great Pee Dee River does not have federal designation as

seq Rivers a Wild and Scenic River. The Lynches River and the Great

Pee Dee River are designated as state scenic rivers upstream
and downstream, respectively, of the project interface, but at
the project area itself.

Noise Control
Act of 1972

Noise Control

Compliance with federal noise standards is expected during
construction and operation.

PL 93-523

Safe Drinking Water

BMPs for construction and operation of the power plant as
they relate to groundwater protection are discussed in the
report. An on-site potable water system (e.g. groundwater
well or other) will be constructed in accordance with
applicable regulations.

PL 97-348

Coastal Barriers

Florence County is not a regulated coastal county.

16 USC 1451et

Coastal Zone

Florence County is not a regulated coastal county.

seq, Amended | Management
by PL 101-508
40 CFR 230 §§ | Discharge of Dredge Santee Cooper will apply for a USACE Section 404 dredge
404(b)(1) or Fill Material and fill permit with this EA.
33 CFR 323
PL 94-580 Solid Waste Disposal | Handling and disposal of hazardous and non-hazardous
(RCRA) wastes will need to be permitted under RCRA per the
program administered for USEPA by SCDHEC
40 CFR 117 Reportable Quantities | Reportable quantities of hazardous substances are not yet
of Hazardous known from the site. Hazardous substances will need to be
Substances stored on site and reported per federal and state regulations.
EPCRA Emergency Planning | TRI reports and Emergency Response Plans will be required.
SARA Title Il | and Toxic Release
Inventories
40 CFR 761 PCB Issues PCBs are not expected to be used at the site.
14 CFR 77 Objects Affecting Construction greater than 200 feet in height above the ground
Navigable Airspace level at the site will require the notification of the FAA by
submitting the Notice of Proposed Construction or Alteration
Form (FAA Form 7460-1) to the FAA Regional Air Traffic
Division office at least 30 days prior to the date of proposed
construction.
36 CFR 800 Historic Preservation | SHPO consultation and Section 106 compliance are

necessary. SHPO coordination is ongoing for this project.

4.13 Cumulative Effects

This section contains a general assessment of the anticipated cumulative effects associated with

the construction and operation of two pulverized coal-fired steam generating units on a 2,709-

acre tract on the Great Pee Dee River in Florence County, South Carolina, as well as the
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preferred transmission and rail corridors. In the assessment of these cumulative effects, the

terms and limits of the necessary permits and general site conditions are considered.

Water Quality

The Great Pee Dee River is impaired with respect to mercury in fish, and the facility dischargé
will result in a small, incremental increase in mercury in the river; however, current water
quality criteria will be met. Additional mercury reduction strategies/requirements may be

necessary to meet waste load allocation reductions anticipated through the TMDL process.

The Pee Dee Station, as a new coal-burning source of NOx and SO,, as well as the NOx
emissions from locomotives, may contribute new sources of anions which, when combined with
atmospheric vapor, may contribute new hydrogen ions directly to surface waters. Because the
soils in the downwind areas are primarily sandy and poorly buffered, there is a high probability
that these hydrogen ions passing through terrestrial systems on their way to surface waters may
contribute further to acidification of surface waters. Although no energy source is perfectly
clean, today's new plants are a significant improvement over older plants with older

technologies, and this may mitigate this cumulative impact.

Fossil fuel combustion results in the production of carbon dioxide gas. Elevated levels of
atmospheric CO, have been linked to climate change. Coal burning at the new facility will be a
new point source of CO,. The CO; outputs will be minimized through use of best available

technologies, which include fuel-efficiency technologies.

Air Quality

This new coal-burning source of PM, sulfur dioxide, NO, emissions, and CO; discharges, as
well as the additional PM and NO, emissions from the locomotives used to deliver the coal,
may contribute to regional smog, acidification, and climate modification. Downwind
ecosystems may also experience adverse impacts as a result of long-term exposure to permitted
air emissions, e.g. acid fog and/or particulate damage to conifers, etc. These cumulative
impacts may result in long-term changes‘ in forest health. These effects are minimized by the
proposed mitigative measures including; use of best available technology for air pollution

control, a more fuel efficient technology, operating monitoring and compliance.
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Protected species

The red cockaded woodpecker was observed to be nesting on the site in the early 1980°s. As a
result, a habitat enhancement and management program was instituted to help recover this listed
species. Follow-up studies performed in the late 1980s and early 1990s indicated that RCW no
longer utilized habitat at the site. Although suitable habitat is currently available on site, habitat
quality will likely be diminished due to construction and operation of the facility. Thus, it is

unlikely that RCW will return to the site in the future.

Shortnose sturgeon have historically been reported near the site. Therefore, water quality
impacts will be subject to stringent review, and efforts to avoid cumulative impacts will be

emphasized for general and industrial stormwater discharge and water withdrawals

Socioeconomics

The construction and operation of the Pee Dee Station will have positive impacts on the local
economy. This facility will create employment opbortunities for. construction, operation, and
maintenance workers. Development of this site will also benefit the surrounding communities
by improving the local economic base, which is affected by employment, tax revenues,

community services, and property values.

Wetlands

Permanently filled wetlands result in the permanent loss of aquatic resource functions and
values. Functions and values which may be lost on the site and in the surrounding area as a
result of wetland loss at the site include: alteration of natural drainage patterns; erosion control
through substrate stabilization; stormwater and flood water storage; groundwater discharge and
recharge; biological diversity; and wildlife habitat. The Pee Dee Tract has a relatively low
percentage of wetlands considering the large size of the site. The highest functioning alluvial
systems will generally be avoided and compliant mitigation will be implemented to reduce

cumulative impacts.

Land Use
Construction on this site will change a significant portion of the site’s land use from natural to

developed and alter the character of the area via loss of open space. Forested areas along the
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preferred transmission corridor will loose their potential for any future forestry operations due
to clearing and maintenance of the transmission line. A 60-ft ROW will also be re-developed
for the preferred rail corridor. However, significant areas of the site will remain undeveloped
and certain off-site lands will be acquired and managed for wetlands and wildlife as part of the
mitigation plan. The project will bring increased development pressure to this rural area. Local
and county planning departments may need to consider development and zoning restrictions that

promote the conservation of open space.

Recreation '

Development of this site will lead to a decrease in hunting and other outdoor recreation
opportunities currently available on the site. During construction and operation of the facility,
most of the site will be closed to wildlife management area (WMA) activities. Certain areas
outside of the operational areas and buffers may be re-opened for hunting activities in the
future. During construction of the intake and discharge structures, the Bostick Landing may be
temporarily closed. Proposed improvements to this landing include re-grading the cement of
the boat ramp, re-paving the parking lot, and periodic patrols of the boat ramp and parking area

by Santee Cooper security personnel.
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9.0 ALTERNATIVES TO THE PROPOSED ACTION

This chapter identifies alternatives to the proposed action in four ways: (1) it
identifies the impact of the no-action alternative; (2) reviews possible energy
resources that could be used as alternatives to the proposed action; (3) identifies
alternative sites; and (4) evaluates alternative plant and transmission systems for
heat dissipation, circulating water, and power transmission at the proposed
Shearon Harris Nuclear Power Plant Units 2 and 3 (HAR 2 and HAR 3).

For the purposes of this discussion and consistent with the information presented
in the other chapters of this Environmental Report (ER), the following terms are
used:

. Plant Site. The plant site is the area within the fence line (Figure 4.0-2).
This area includes the footprint of HAR 2 and HAR 3 (HAR), including the
reactor buildings and generating facilities.

. HAR Site. The HAR site is an irregularly shaped area comprised of the
following site components: the plant site (area within the fence line),
Harris Reservoir, Harris Reservoir perimeter, the dam at Harris Reservoir,
the pipeline corridor, and the intake structure and pumphouse
(Figure 2.0-2). The HAR site is located within Wake and Chatham
counties. :

. Exclusion Zone. The area with the exclusion area boundary (EAB). The
exclusion zone is represented by two circles, each with a radius of
1245 meters (m) (4085 feet [ft.]), centered on the reactor building of each
unit (Figure 4.0-3).

o Pipeline Corridor. The pipeline corridor includes the Harris Lake makeup
water system pipeline and corridor connecting the Harris Reservoir and
the Cape Fear River. The pipeline components will transport makeup
water from the Cape Fear River to the Harris Reservoir (Figure 4.0-4).

s . Intake Structure and Pumphouse. The Harris Lake makeup water
system intake structure and pumphouse will be constructed on the Cape
Fear River (Figure 4.0-5).

) Harris Lake. Harris Lake includes both the Harris Reservoir and the
Auxiliary Reservoir.

) Harris Reservoir. The Harris Reservoir is also known as the Main
Reservoir. It does not include the affiliated Auxiliary Reservoir.

. Harris Reservoir Perimeter. The Harris Reservoir perimeter describes
the area impacted by the 6 m (20 ft.) change in the reservoir’'s water level.
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. Transmission Corridors and Off-Site Areas. Transmission corridors
and off-site areas describe areas outside the site boundary that may fall

. within the footprint of new or existing transmission lines. :

. Vicinity. The vicinity is a band or belt 9.7 kilometers (km) (6 miles [mi.])

wide surrounding the HAR site (Figure 2.0-6). The vicinity includes a
much larger tract of land than the HAR site. The vicinity is Iocated within
four counties: Wake, Chatham, Harnett, and Lee.

. Region. The region applies to the area within an 80-km (50-mi.) radius
“from the center point of the HAR power block footprint, excluding the site
and vicinity (Figure 4.0-6). The following counties are located entirely
within the region: Chatham, Durham, Harnett, Lee, Orange, and Wake.
The following counties are located partially within the region: Alamance,
Caswell, Cumberland, Franklin, Granville, Guilford, Hoke, Johnston,
Montgomery, Moore, Nash, Person, Randolph, Richmond, Robeson,
Sampson, Scotland, Vance, Wayne, and Wilson. The region includes the
economic centers of Raleigh, Durham, Fayetteville, Cary, and Chapel Hill.

9.1 NO-ACTION ALTERNATIVE

The no-action alternative is a scenario under which the U.S. Nuclear Regulatory
Commission (NRC) denies the application and HAR 2 and HAR 3 (HAR), as
described in ER Chapter 2, is not constructed and no other generating station,
either nuclear or non-nuclear, is constructed and operated. As stated in
NUREG-1555, Standard Review Plans for Environmental Reviews of Nuclear
Power Plants:

The no-action alternative would result in the facility not being
built, and no other facility would be built or other strategy
implemented to take its place. This would mean that the electrical
capacity to be provided by the project would not become
available.

The most significant effect of the no-action alternative would be the loss of the
potential 2000 megawatts electric (MWe) of energy, which could lead to a
reduced ability of existing power suppliers to maintain reserve margins and
supply lower-cost power to customers. ER Chapter 8 describes the evaluation of
the need for power and discusses a 2-percent annual increase in electricity
demand in North Carolina over the next 10 years. The no-action alternative
would restrict the ability of Progress Energy Carolinas, inc. (PEC) to provide
safe, reliable baseload power within North Carolina and South Carolina to meet
the projected demand obligations of approximately 900 megawatts (MW)
additional baseload every 4 years as discussed in ER Section 8.4. Under the
no-action alternative, PEC would not be able to satisfy the concerns about
climate change and greenhouse gas reductions in North Carolina and the
southeastern United States. As discussed in Chapter 8 and Subsection 9.2.1,
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because this area of the country already imports a portion of its electricity, the
ability to import additional resources in a cost-effective manner is limited.

The options outlined above are not optimal from the standpoint of the cost of
operation or the cost of supplied power. PEC's fuel supply within the Region of
Interest (ROI) could become increasingly dependent on fassil-fuel generation and
other alternatives. Without additional capacity, the region would not only remain
heavily dependent on fossil fuel generation, it would not recognize the role of fuel
diversity in the overall reliability of the State’s power system, as discussed in
Section 8.4. If PEC took no action at all to meet growth demands, the ability to
supply low-cost, reliable power to their customers would be impaired. PEC would
not be able to support national goals, as established in the Energy Policy Act
(EPACT) of 2005, to advance the use of nuclear energy.

In addition to the benefits in ER Section 10.4, additional benefits of the
construction and operation of the HAR include economic and tax impacts to the
surrounding region that are described in ER Subsections 4.4.2, 4.4.3, 5.8.2.1,
and 5.8.2.2. Under the no-action alternative, none of the benefits of the proposed
project as described in this ER would be realized.

Under the no-action alternative, the predicted impacts from the project would not
occur at the site. Impacts would result primarily from the construction of the
facilities, increasing the operating level of Harris Reservoir and the withdrawal of
water from the Cape Fear River. The impacts from construction of the HAR
include impacts to land use, water-related impacts, ecological impacts, and
socioeconomic impacts as summarized in Table 4.6-1. Impacts resulting from
operation are summarized in Table 5.10-1. The benefits of implementing the no-
action alternative would include avoiding the impacts resulting from the project as
described in the sections referenced above; however, none of the project
objectives would be realized.

9.2 ENERGY ALTERNATIVES

This section examines the potential environmental impacts associated with
electricity-generating sources other than the HAR. The energy alternatives
considered include the following:

. Purchasing electric power from other sources to replace power that would
have been generated by the HAR.

. Combining new generating capacity and conservation measures.

. Resorting to other electricity generating alternatives that were deemed
not to be viable replacements for the HAR.

The decision to develop a ‘nuclear power plant on land adjacent to the existing
Shearon Harris Nuclear Power Plant Unit 1 (HNP) was primarily based on factors
such as the proximity to an already licensed station, the ability to incorporate
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existing environmental permits in the operation and plant parameters, property
ownership, proximity to a substation and transmission grid, historic assessments
of multiple plants at the HNP site and other location features conducwe to the
plant’s intended generating objective. '

Alternatives that do not require new generating capacity were evaluated. These
include passive measures such as energy conservation and demand-side
management (DSM).

Alternative energy supplies such as wind, geothermal, oil, natural gas,
hydropower, municipal solid wastes (MSW), coal, photovoltaic (PV) cells, solar
power, wood waste/biomass, energy crops, as well as any reasonable
combination of these alternatives were also analyzed.

Alternatives that do not require new generating capacity are discussed in
Subsection 9.2.1. Alternative energy supplies are discussed in Subsection 9.2.2.
In Subsection 9.2.2, some of the alternatives that require new generating
capacity were eliminated from further consideration and discussion based on
availability in the region, overall feasibility, and environmental consequences. In
Subsection 8.2.3, the alternatives that were not eliminated based on these
factors are investigated in further detail relative to specific criteria such as
environmental impacts, reliability, and economic costs.

9.21 ALTERNATIVES THAT DO NOT REQUIRE NEW GENERATING
CAPACITY

This subsection is intended to provide an assessment of the economic and -
technical feasibility of supplying the demand for energy without constructing new
generating capacity. Other alternatives considered include the following:

o Initiating conservation measures (including implementing DSM actions).

. Reactivating or extending the service life of existing plants within the
power system.

. Purchasing power from other utilities or power generators.

Refer to ER Chapter 8 for descriptions and assessments of the regional power
systems and assessments of alternatives for supply.

9.2.11 Initiating Conservation Measures

DSM programs consist of planning, implementing, and monitoring activities of
electric utilities to encourage consumers to modify their level and pattern of
electricity usage. This can reduce customers' demand for energy through
conservation, efficiency, and load management so that the need for additional
generation capacity is eliminated or reduced. Those environmental impacts that
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result from the construction of the proposed facility are avoided if DSM were
sufficient to reduce the need for additional power.

These programs are in response to the rising cost of energy and the rising cost of
building new electric generating units. A wide variety of conservation '
technologies are considered as alternatives to generating electricity at current
nuclear plants. These technologies include hardware, such as more efficient
motors in consumer appliances, commercial establishments, or manufacturing
processes; more energy-efficient light bulbs; and improved heating, ventilation,
and air conditioning (HVAC) systems. Structures consume less energy when
weatherized with better insulation, weather stripping, and storm windows.
Conservation measures on the utility side include the installation of more efficient
equipment, as it retrofits its power plants and improves distribution and
transmission technologies.

Conservation technologies and measures have proven to be popular with some
utilities, public utitity commissions, and members of the public. Energy
conservation is viewed as a way of providing economical service while reducing
the need to construct more electric generating facilities. Using integrated
planning processes such as PEC’s conservation technologies and measures are
considered as potential new resources in the utility's portfolio of capabilities.

Under EPACT 2005, a rebate program was established for dwellings and small
businesses that install energy efficient systems in their buildings. The rebate was
set at $3000 or 25 percent of the expenses, depending on which was less.
EPACT 2005 authorized $150 million for 2006 and up to $250 million in 2010. "
According to the act, renewable energy sources included geothermal, biomass,
solar, wind, or any other renewable energy used to heat, coo!, or produce
electricity for a dwelling (Reference 9.2-001). This new act was established to
encourage homeowners and small businesses to become more aware of energy
efficient technologies, which could lead to decreased energy usage in the future.

Historically, state regulatory agencies have required regulated utilities to institute
programs designed to reduce demand for electricity. DSM has shown great
potential in reducing peak-load usage. In 2005, peak-load usage was reduced by
approximately 25,710 megawatt electric (MWe), an increase of 9.3 percent from
the previous year (Reference 9.2-002); however, DSM costs increased by 23.4
percent. Overall, nominal DSM costs have decreased over the past 10 years
(Reference 9.2-003).

The following are additional programs that can be used to directly reduce
summer or winter peak loads when needed but will not significantly reduce
baseload demand:

. Large Load Curtailment — This program provides a source of load that
may be curtailed at the company’s request to meet system load
requirements. Customers who participate in this program receive a credit
on their bill.
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. Voltage Control — This procedure involves reducing distribution voltage
by up to 5 percent during periods of capacity constraints. This level of
reduction does not adversely affect customer equipment or operations
(Reference 9.2-004). : )

The impact of DSM and conservation programs implemented by PEC on peak
and baseload power generation requirements is integrated into the Integrated
Resource Plan (IRP) process. As discussed in Subsection 8.3.1, IRP Table 8.1-2
. identifies an increase of 2803 MWe under the heading of Generation Additions
as “Undesignated”. PEC'’s historical data and future projections indicate that
baseload generation is a significant portion of the power needs in the ROI, with
peaking generation making up a smaller percentage of generation needs. To
meet future generation requirements, PEC will require more than 2500 MWe of
new capacity to be in service by 2017. While a portion of the peak load
requirements may be deferred by the new DSM programs, which are projected to
yield approximately 1000 MWe of peak load reductions, DSM and conservation
programs will not eliminate the need for additional baseload generation.

9.21.11 Conservation Programs

PGN presents the conservation programs currently implemented and under
consideration in PEC’s DSM Plan (Reference 9.2-004). Based on review of these
programs, PEC concludes the following: (1) the benefits and impacts of these
additional programs would lower peak demand and possibly slow the need to
construct new peaking facilities, but they would result in a minor increase in
baseload demand, and (2) the assessment of these potential programs is not yet
complete. The final portfolio of DSM programs may include some or all of the
above potential initiatives, as well as others being considered but not yet
analyzed. PEC will develop more specific proposals and obtain any required
regulatory approvals for those programs determined to be cost effective. When
this process is complete, the energy and load impacts of the programs will be
incorporated into PEC’s ongoing resource planning process. The programs
discussed above will encourage energy efficiency and reduce peak demand but
will not eliminate the need for additional baseload demand generation, as
discussed in ER Chapter 8.

9.21.2 Reactivating or Extending Service Life of Existing Plants

Retired fossil plants and fossil plants slated for retirement tend to be ones that
are old enough to have difficulty in economically meeting today’s restrictions on
air contaminant emissions. In the face of increasingly stringent environmental
restrictions, delaying retirement or reactivating plants to compensate for the
closure of a large baseloaded plant would require major construction to upgrade
or replace plant components. Currently PEC does not plan to retire any baseload
generation plants between now and 2025, which is projected as the sixth year of
commercial operation of HAR 3. PEC plans to retire the 12- to 18-MW
Combustion Turbine (CT) #1 in Roxboro, North Carolina. The Roxboro CT #1
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facility is used only for peak demand and does not provide baseload generation.
The retirement of the Roxboro CT #1 facility is discussed in Chapter 8 and has
-been factored into PEC'’s current power analysis.

PEC does not have any retired plants that would be suitable for reactivation. PEC
“has retired the Cape Fear Unit 3 and Unit 4 coal plants, which were rated at
approximately 65 MW total. The retired Cape Fear coal plants do not provide a
suitable alternative to the construction of a new nuclear power generating plant at
HAR because these plants could not be refurbished to meet today’s _
environmental standards. PEC has other retired plants, but none are larger than
20 MW or provide a suitable alternative for construction of a new nuclear power
generating plant. PEC does not plan to retire any existing power generation
plants between now and 2025.

Upgrading existing plants would be costly and, at the same time, power
generation would remain the same. A new baseline facility would allow for the
generation of needed power within the ROI. A new 157-MW CT facility (Wayne
County Plant) in Goldsborg, North Carolina, is proposed to be online in June
2009 and a new 600-MW combined cycle facility in Richmond County, North
Carolina, is proposed to be online in 2011, as identified in Table 8.1-3.

9213 Purchasing Power from Other Utilities or Power Generators

As discussed in ER Chapter 8, PEC sells electric energy to supplement small
production facilities in the ROI. Under the Public Utility Regulatory Policies Act of
1978 (PURPA), electric utilities are required to offer purchase of electric energy
from any small production facilities or cogeneration plants that qualify under
PURPA. In addition, North Carolina General Statute (G.S.) 62-156 requires the
North Carolina Utilities Commission (NCUC) to determine the rates and contract
terms to be observed by electric utilities in purchasing power from small power
producers as defined in G.S. § 62-3(27a). The rates established pursuant to G.S.
§ 62-156 shall not exceed, over the term of the purchase power contract, the
incremental cost to the electric utility of the electric energy which, but for the
purchase from a small power producer, the utility wouid generate or purchase -
from another source. (Reference 9.2-005) Due to the limited number of small
production facilities or cogeneration plants and the limitations on output from
those facilities, the purchase of electricity from these sources is not a viable
alternative for additional baseload capacity.

A list of wholesale purchase power commitments is provided in Tabie 9.2-1. In

- addition, PEC is currently negotiating a 150-MWe purchase power contract for
the 2010-2019 timeframe. This method is not competitive and would not meet
the needs that the 2000-MWe HAR facility would meet (see ER Chapter 8).
Because there is not enough electricity to import from nearby states, purchasing
power from other utilities or power generators is a less attractive option than the
construction of new nuclear units at HAR.
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9.2.2 ALTERNATIVES THAT REQUIRE NEW GENERATING
CAPACITY

While many methods are available for generating electricity and combinations of
those methods can be assimilated to meet system needs, such an expansive
approach would be too unwieldy to thoroughly examine each in depth, given the
purposes of the alternatives analysis. in keeping with the NRC's evaluation of
alternatives to license renewal, a reasonable set of alternatives should be limited
to analysis of single discrete electrical generation sources and those electricity
generation technologies that are technically reasonable and commercially viable.

The following alternative energies were considered:

. Wind.

. Geothermal.

. Hydropower.

. Solar Power.
- Concentrating Solar Power Syétems.
- PV Cells.

. Wood Waste (and other Biomass).

° Municipal Solid Waste.

. Energy Crops.

. Petroleum Liquids (Qil).

o Fuel Cells.

. Coal.

. Natural Gas.

Each of these alternatives will be further discussed in other sections, with an
emphasis on coal, solar, natural gas, and wind energy. As a renewable resource,
solar and wind energies, alone or in combination with one another, have gained
increasing popularity over the years because these alternative energy sources
have decreased greenhouse gas emissions. Also, air pollutant emissions from
solar and wind facilities are much less than fossil fuel air emissions. Although the
use of coal and natural gas has become less popular, it is stiil one of the most
widely used fuels for producing electricity. However, based on the installed
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capacity of 2000 MWe that the HAR facility will produce, not all of the alternative
energies discussed in this report will be competitive or viable.

The current mix of power generation options in North Carolina is one indicator of
the feasible choices for electricity generation technology within the State. PEC
evaluated North Carolina electricity generation capacity and utilization
characteristics. “Capacity” is the categorization of the various installed
technology choices in terms of its potential output. “Utilization” is the degree to
which each choice is actually used.

This subsection identifies alternatives that PEC has determined are not
reasonable and the basis for this determination. This Combined License
Application (COLA) is premised on the installation of a facility that would serve as
a baseload resource and that any feasible alternative would also need to be able
to generate baseload power. In performing this evaluation, PEC relied heavily on
NRC’s Generic Environmental Impact Statement (GEIS) for License Renewal of
Nuclear Plants. :

The GEIS made is useful for analyzing alternative energy sources because the
NRC has determinations regarding these potential alternative technologies for
the agency to consider the relative environmental consequences of an action
given the environmental consequences of other activities that also meet the
purpose of the proposed action. To generate the reasonable set of alternatives
used in the GEIS, the NRC included common generation technologies and
consulted various state energy plans to identify the alternative energy sources
typically being considered by state authorities across the country. From this
review, the NRC had established a reasonable set of energy source alternatives
to be examined. These energy source alternatives include wind energy, PV cells,
solar thermal energy, hydroelectricity, geothermal energy, incineration of wood
waste and municipal solid waste, energy crops, coal, natural gas, oil, and
delayed retirement of existing non-nuclear plants. The NRC has considered
these alternatives pursuant to its statutory responsibility under the National
Environmental Policy Act (NEPA). Although the GEIS is for license renewal, the
alternatives analysis in the GEIS can be compared with the proposed action to
determine if the alternative represents a reasonable alternative to the proposed
action.

Each alternative is analyzed in the subsequent sections based on the following
criteria: '

. Is the alternative energy conversion technology mature, proven, and will it
be available in the region of interest within the life of the COL?

. Does the alternative enérgy source provide baseload-generating capacity
equivalent to the capacity and to the same level as HAR?

. Do the costs of an alternative energy source exceed the costs that make
it economically impractical?

Rev. 0
9-9



Shearon Harrls Nuclear Power Plant Units 2 and 3
COL Application
Part 3, Environmental Report

® Is the alternative energy source environmentally preferable to HAR?

Each of the potential alternative technologies considered in this analysis are
consistent with national policy goals for energy use and are not prohibited by
federal, state, or local regulations. These criteria were not factors in evaluating
alternative technologies.

Combined heat and power systems geographically dispersed and located near
customers are another source of heat and electrical power. PEC continues to be
involved in research and demonstration of the viability of promising new
technologies. PEC is currently researching the potential application of fuel cells
to deliver electricail energy in operating distributed generation on or near a
customer's property. The assessment of this and other potential distributed
energy generation programs of fuel cell technology is years away. PEC will
continue with research and development through active pilots and
demonstrations to help to accelerate the process. Distributed energy generation
was not seen as a competitive or viable alternative and was not further
examined.

Based on one or more of these criteria, several of the alternative energy sources
were considered technically or economically infeasible after a preliminary review
and were not considered further. Alternatives that were considered to be
technically and economically feasible are further discussed in Subsection 9.2.3.

9.2.2.1 Wind

In general, areas identified as Class 4 and above are regarded as potentially
economical for wind energy production with current technology. Wind energy
resource classifications are defined by the Department of Energy for the United
States.

As a result of technological advances and the current leve! of financial incentive
support, other areas with a slightly lower wind resource (Class 3+) could be
suitable for wind development; however, they would operate at an even lower
annual capacity factor and output than used by National Renewable Energy
Laboratory (NREL) for Class 4 sites.

North Carolina has the potential to produce 7 percent of its electricity through
suitable Class 3 and higher sites. This could produce approximately 8 million
megawatt hours (MWh). Class 5 and 6 sites are abundant in the western
mountains of North Carolina or ROI; however, because of the Mountain Ridge
Protection Act of 1983, constructing structures taller than 10.7 m (35 [feet [ft.]) is
prohibited in elevations above 915 m (3000 ft.). There are also Class 3 and 4
sites in the western mountains and along the eastern seaboard

(Reference 9.2-008).
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In any wind facility, the land use could be significant. Wind turbines must be
sufficiently spaced to maximize capture of the available wind energy. If the
turbines are too close together, one turbine can affect the efficiency of another
turbine. A turbine with a generating capacity of 1.5 MWe would require
approximately 10.8 hectares (ha) (26.7 acres [ac.]) of dedicated land for the
actual placement of the wind turbine. For illustrative purposes, if all of the
resources in Classes 3+ and 4 sites were developed using 2-MWe turbines, with
each turbine occupying 0.10 ha (0.25 ac.), 9000 MWe of installed capacity would
use 455 ha (1125 ac.) just for the placement of the wind turbines alone. Based
on the North American Electric Reliability Corporation (NERC) capacity factor, his
project would have an average output of 1530 MWe (approximately 0.30 ha
[0.73 ac.)/MWe). This is a conservative assumption because Class 3+ sites will
have a lower percentage of average annual output.

If a Class 3+ site was available and developed using 2-MWe turbines within the
ROI, the equivalent of 12,800 MWe of installed capacity would be needed to
produce 2000 MWe of full-time output, due to wind variability. This would
encompass a footprint of approximately 648 ha (1600 ac.), which is more than
twice the land area needed for HAR. This does not include supporting
infrastructure for wind farms, such as access roads, which would require more
area. Even if there was enough land area to develop wind turbines, the HNP site
is a Class 1 site; therefore, it would not be feasible to construct a wind power
facility at the site (Reference 9.2-0G7).

Although wind technology is considered mature, technological advances could
make wind power a more economic choice for developers than other renewables
(Reference 9.2-008). Technological improvements in wind turbines have helped
reduce capital and operating costs. In 2000, wind power was produced in a range
of $0.03 to $0.06/kWh (depending on wind speeds), but by 2020 wind power
generating costs are projected to fall to $0.03 to $0.04/kWh)

(Reference 9.2-009).

The EIA’'s Annual Energy Outlook 2004 can provide the following limitations on
the ability of the wind resource to provide baseload (Reference 9.2-010):

. In addition to the construction and operating and maintenance costs for
wind farms, there are costs for connection to the transmission grid. Any
wind project would have to be located where the project would produce
economical generation and that location may be far removed from the
nearest possible connection to the transmission system. A location far
removed from the power transmission grid might not be economical, as
new transmission lines will be required to connect the wind farm to the
distribution system. Existing transmission infrastructure might need to be
upgraded to handle the additional supply. Soil conditions and the terrain

. must be suitable for the construction of the towers’ foundations. Finally,
the choice of a location might be limited by land use regulations and the
ability to obtain the required permits from local, regional, and national
authorities. The farther a wind energy development project is from
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transmission lines, the higher the cost of connection to the transmission
and distribution system.

. The distance from transmission lines at which a wind developer can
- profitably build depends on the cost of the specific project. Consider, for

example, the cost of construction and interconnection for a 115-kilovolt
(kV) transmission line that would connect a 50-MWe wind farm with an
existing transmission and distribution network. The EIA estimated, in
1995, the cost of building a 115-kV line to be $130,000 per mile,
excluding right-of-way (ROW) costs (Reference 9.2-011). This amount
includes the cost of the transmission line itself and the supporting towers.
It also assumes relatively ideal terrain conditions, including fairly level and
flat land with no major obstacles or mountains (more difficuit terrain would
raise the cost of erecting the transmission line). In 1993, the cost of
constructing a new substation for a 115-kV transmission line was
estimated at $1.08 million and the cost of connecting a 115-kV
transmission line with a substation was estimated to be $360,000
(Reference 9.2-012).

Another consideration on the integration of the wind capacity into the electric
utility system is the variability of wind energy generation. Wind-driven
electricity-generating facilities must be located at sites with specific
characteristics to maximize the amount of wind energy captured and electricity
generated. In addition, for transmission purposes, wind generation is not
considered “dispatchable,” meaning that the generator cannot control output to
match load and economic requirements. Because the resource is intermittent,
wind, by itself, is not considered a firm source of baseload capacity. The inability
of wind alone to be a dispatchable, baseload producer of electricity is
inconsistent with the objectives for the HAR faciiity.

Wind has environmental impacts in addition to the land requirements posed by
large facilities:

. Some consider large-scale commercial wind farms to be an aesthetic
problem. Local residents near the wind farms might lose what they
consider their pristine scenic view of the area.

. High-speed wind turbine blades can be noisy, although technological
advancements continue to lessen this problem.

. Wind facilities sited in areas of high bird use can expect to have fatality
rates higher than those expected if the wind facility were not there.

The Center for Biological Diversity (CBD) recently voiced mixed reviews
regarding wind farms along migratory bird routes. The CBD supports wind energy
as an alternative energy source that wouid reduce environmental degradation.
However, wind power facilities, such as the Altamont Pass Wind Resource Area
(APWRA) in California, are increasing mortality rates in raptor populations as a
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result of turbine collisions and electrocution on power lines. The APWRA Kills
about 881 to 1300 birds of prey each year. Birds that have been affected to the
greatest extent include golden eagles, red-tailed hawks, burrowing owls, great
horned owls, American kestrels, ferruginous hawks, and barn owls

(Reference 8.2-013).

With the inability of wind power to generate baseload power, the projected land
use impacts of development of Class 3+ and Class 4 sites, the cost factors in
construction and operation, along with the impacts associated with development,
and cost of additional transmission facilities to connect all of these turbines to the
transmission system, wind by itself is not a feasible alternative to the new plant.
Because off-shore wind farms are non-competitive and not viable with a nuclear
reactor at the HAR site, they are not discussed further in this report. The
technical constraints associated with siting and construction of off-shore wind
turbines are more significant than on-shore wind farms, making off-shore wind
power not a feasible alternative to the new plant. Marine environments present a
more corrosive setting and may lead to reliability problems with conventional
on-shore turbine designs. The length of required transmission corridors
associated with off-shore wind farms also presents significant challenges.

Wind power systems produce power intermittently, depending upon when the
wind is biowing at sufficient velocity and duration. Despite advances in
technology and reliability, capacity factors for wind power systems remain
relatively low (25 to 45 percent) compared to 90 to 95 percent industry average
for a baseload plant such as a nuclear plant.

Many renewable resources are intermittent, or are not consistently available.
Wind is an example of this type of renewable resource. Storing energy from the
renewable source allows supply to more closely match demand: An example
would be a wind turbine with a storage system could capture energy on a
continuous basis. Energy could then be dispatched during periods of peak
demand (e.g., midday market) (Reference 9.2-014).

Based on availability of land and wind resources, a wind-powered facility is a less
attractive option than the construction of new nuclear units at the HAR site.

9222 Geothermal

As shown on Figure 8.4 in the GEIS, geothermal plants could be located in the
western continental United States, Alaska, and Hawaii, where hydrothermal
reservoirs are prevalent; however, meaningful geothermal resources do not exist
in North Carolina. .

Based on the hottest known geothermal regions of the United States, North
Carolina is not a candidate for geothermal energy and could not produce the
proposed 2000 MWe of baseload energy (Reference 9.2-015). North Carolina
does not have sufficient resources to use geothermal technologies
(Reference 9.2-016). Therefore, geothermal energy is not available in the ROI
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~and is a non-competitive alternative to a new nuclear unit at the HNP site. Based
-on the geographic limitations associated with geothermal technologies, it is a less
attractive option than the construction new nuclear units at the HAR site.

9.2.2.3 Hydropower

The GEIS estimates land use of 4144 square kilometers (km?) (1600 square
miles [mi.?]) or-approximately 1 million acres per 1000 MWe generated by
hydropower. Based on this estimate, hydropower would require flooding more
than 9034 km? (3488 mi.2) or approximately 2.2 million ac. to produce a baseload
capacity of 2000 MWe, resulting in a large commitment of land. Further,
operation of a hydroelectric facility would alter aquatic habitats above and below
the dam, which would affect existing aquatic species.

The Federal Energy Regulatory Commission (FERC) is required to take
environmental issues into consideration when renewing or granting licenses for
hydropower. Many environmentalists oppose hydropower dams because of the
constraints these dams put on migrating fish species in the area. Also, new dams
face opposition from local communities that might be displaced by flooding the
new reservoir or use the current river system for recreational activities.

Currently, North Carolina supplies 3.5 percent of the states electricity through
hydroelectric supplies. North Carolina has the potential to produce approximately
7 percent of its electricity (8 million.MWh) through hydroelectric generation.
According to a study performed by the Idaho National Engineering and
Environmental Laboratory, North Carolina has 93 undeveloped sites with a
508-MWe generating capacity. Only one site had the potential generating
capacity of more than 76 MWe. Furthermore, even if the remaining undeveloped
sites were developed, baseload capacity would still not be met. Droughts that
“have occurred in the past decade could be the most significant hurdle to use of
hydropower in North Carolina (Reference 9.2-008). As a result, hydropower is a
less attractive option than the construction of new nuclear units at HAR.

9.2.2.4 Solar Power

- Solar energy is dependent on the availability and strength of sunlight (strength is
measured as kWh/m?). Solar power is considered an intermittent source of
energy. Solar power combined with fossil fuels is a viable power production
alternative. However, solar facilities combined with fossil fuel facilities would have
equivalent or greater environmental impacts relating to a new nuclear facility at
the HNP site. Similarly, solar facilities combined with fossil fuel facilities would
have higher costs than a new nuclear facility at the HNP site along with additional
construction impacts and only moderately less significant environmental impacts
compared to fossil fuel alternatives. A discussion of solar facilities combined with
other alternatives is provided in Subsection 8.2.3.3.1.

All technologies provide a fuel-saving companion to a baseload source. These
technologies can be divided into two groups. The first group concentrates the
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sun’s energy to drive a heat engine (concentrating solar power systems). The
other group of solar power technologies directly converts solar radiation into
electricity through the photoelectric effect by using PV cells.-Some solar thermal
systems can also be equipped with a thermal storage tank to store heated
transfer fluid. These solar thermal plants can then dispatch electric power on
demand using this stored heat.

Construction of solar power generating facilities has substantial impacts on
natural resources (such as wildlife habitat, land use, and aesthetics). As stated in
the GEIS for License Renewal, land requirements are high — 141 km? (54.5 mi.?)
or 34,880 ac. per 1000 MWe for PV and approximately 60 km?(23.2 mi.?) or
14,848 ac. per 1000 MWe for solar thermal systems The footprint needed to
produce a 2000-MWe baseload capacity would be too large to construct at the
proposed plant site.

To look at the availability of solar resources in North Carolina, two collector types
must be considered: concentrating collectors and flat-plate collectors.
Concentrating collectors are mounted to a tracker, which allows them to face the
sun at all times of the day. In North Carolina, approximately 4000 to 4500 watt
hours per square meter per day (W[hr.JJm%day) can be collected using
concentrating collectors. Flat-plate collectors are usually fixed in a tilted position
to best capture direct rays from the sun and also to collect reflected light from
clouds or off the ground. In North Carolina, approximately 4500 to

5000 W(hr.)Ym?/day can be collected using flat-plate collectors

(Reference 9.2-016).

92241 Concentrating Solar Power Systems

Concentrating solar power plants only perform efficiently in high-intensity sunlight
locations, specifically the arid and semi-arid regions of the world
(Reference 9.2-017). This does not include North Carolina.

Concentrating solar power plants produce electricity by converting the sun’s
energy into high-temperature heat using various mirror configurations. The heat
is then channeled through a conventional generator through an intermediate
medium (e.g., water or salt). Concentrating solar power plants consist of two
parts: one that collects the solar energy and converts it to heat and another that
converts heat energy to electricity.

There are three kinds of concentrating solar power systems — troughs,
dish/engines, and power towers — classified by how they collect solar energy
(Reference 9.2-018).

While concentrating solar power technologies currently offer the lowest-cost solar
electricity for large-scale electricity generation, these technologies are still in the
demonstration phase of development and cannot be considered competitive with
fossil- or nuclear-based technologies (Reference 9.2-008).
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9224.2 “Flat-Plate” Photovoltaic Cells

The second main method for capturing the sun’s energy is through the use of PV
cells. A typical PV or solar cell might be a square that measures about

10 centimeters (cm) (4 inches [in.]) on a side. A cell can produce about 1 watt of
power, which is more than enough to power a watch, but not enough to run a
radio.

Available PV cell conversion efficiencies are in the range of approximately

15 percent (Reference 9.2-019). In North Carolina, solar energy can produce an
average of 4- to 4.5 kWh/m?day and even slightly higher in the summer. This
value is highly dependent on the time of year, weather conditions, and obstacles
that might block the sun (Reference 8.2-020).

Currently, PV solar power is not competitive with other methods of producing
electricity for the open wholesale electricity market. PV solar power will not be a
viable alternative because it will not meet the baseload capacity necessary for
HAR. When determining the cost of solar systems, the totality of the system must
be examined. There is the price per watt of the solar cell, price per watt of the
module (whole panel), and the price per watt of the entire system. Systems vary
in quality and size, which make it challenging to determine an average price. The
. average price for modules (dollars per peak watt) increased 9 percent, from
$3.42 in 2001 to $3.74 in 2002. For cells, the average price decreased

14 percent, from $2.46 in 2001 to $2.12 in 2002 (Reference 9.2-021). However,
the module price does not include the design costs, land, support structure,
batteries, an inverter, wiring, and lights or appliances. With all of these included,
a full system can cost anywhere from $7 to $20 per watt (Reference 9.2-022).
Costs of PV cells in the future could be expected to decrease with improvements
in technology and increased production. Optimistic estimates are that costs of
grid-connected PV systems could drop to $2275 per kWe ($0.15 per kWh) by
2020 (Reference 9.2-009). These costs would still be significantly more than the
costs of power from a new nuclear plant. Therefore, use of PV cells is a less
attractive option than the construction of new nuclear units at HAR.

Environmental impacts of solar power systems can vary based on the technology
used and the site-specific conditions. Environmental impacts of solar power
systems include the following:

. Land use and aesthetics are the primary environmenta! impacts of solar
power,
. Land requirements for each of the individual solar energy technologies

are large compared with the land required for a new nuclear plant. The
land required for the solar-generating technologies could require up to

6 ha (14.8 ac.)/MWe compared with 0.09 ha (0.23 ac.) per MWe for a
nuclear plant. In addition, this land use is pre-emptive; land used for solar
facilities would not be available for other uses such as agriculture.
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. Depending on‘the solar technology used, there could be thermal
discharge impacts. These impacts would be minor (Subsection 9.2.3).
During operation, PV and solar thermal technologies produce no air
pollution, little or no noise, and require no transportable fuels.

e There are environmental impacts of PV cells related to manufacture and
disposal. The process to manufacture PV cells is similar to that for
producing a semiconductor chip. Chemicals used to manufacture PV cells
include cadmium and lead. There are potential human health risks from
manufacturing and deploying PV systems because there is a risk of
exposure to heavy metais, such as selenium and cadmium, during use
and disposal. (Reference 9.2-023) There is some concern that landfills
could leach cadmium, mercury, and lead into the environment in the long
term. Generally, PV cells are sealed and the risk of release is considered
slight. However, the long-term impact of these chemicals in the
environment is unknown. Another environmental consideration with solar
technologies is the lead-acid batteries that are used with some systems.
However, the impact of these lead batteries is lessening as batteries
become more recyclable, batteries of improved quality are produced, and
better quality solar systems that enhance battery lifetimes are created
(Reference 9.2-024).

Concentrating solar power systems provide a viable energy source for small
power-generating facilities; however, concentrating solar power systems are still
in the demonstration phase of development and are not competitive with
nuclear-based technologies. PV cell technologies are becoming more popular as
costs gradually decrease. However, a supplemental energy source would be
needed to meet the HAR facility baseload capacity and the large estimate of land
required would make this alternative infeasible. Like wind, capacity factors are
too low to meet baseload requirements.

Based on the lack of information regarding large-scale systems able to produce
the proposed 2000-MWe baseload capacity and the large land area footprint
needed for construction, concentrating solar power systems and “flat-plate” PV
cells are less attractive options than the construction of new nuclear units at
HAR.

9.2.25 Wood Waste (and Other Biomass)

The use of wood waste to generate electricity is mostly limited to those states
with significant wood resources, such as California, Maine, Georgia, Minnesota,
Oregon, Washington, and Michigan. Electric power is generated in these states
by the pulp, paper, and paperboard industries, which consume wood and wood
waste for energy, benefiting from the use of waste materials that could otherwise
represent a disposal problem. However, the largest wood waste power plants are
40 to 50 MWe in size, which would not meet the proposed 2000-MWe baseload
capacity. '
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Nearly all of the wood-energy-using electricity generation facilities in the United
States use steam turbine conversion technology. The technology is relatively
simple to operate and it can accept a wide variety of biomass fuels. However, at
the scale appropriate for biomass, the technology is expensive and inefficient.
Therefore, the technology is relegated to applications where there is a readily
available supply of low, zero, or negative cost delivered feedstocks.

Construction of a wood-fired plant would have an environmental impact that
would be similar to that for a:coal-fired plant, although facilities using wood waste
for fuel would be built on smaller scales. Like coal-fired plants, wood waste plants
require large areas for fuel storage, processing, and waste disposal (i.e., ash).
Additionally, operation of wood-fired plants has environmental impacts, including
impacts on the aquatic environment and air.

Currently, the capacity for wood waste production in North Carolina from wood
waste power plants is 330 MWe. According to a 1993 study performed by
Research Triangle Institute for the North Carolina Division of Forest Resources,
the potential for wood energy production in North Carolina including captive
generation is 1017 MWe (Reference 9.2-025). :

Biomass fuel can be used to co-fire with a coal-fueled power plant, decreasing
cost from $0.023/kWh to $0.021/kWh. This is only cost effective if biomass fuels
are obtained at prices equal to or less than coal prices. In today's direct-fired
biomass power plants, generation costs are about $0. 09/kWh

(Reference 9.2-028).

Construction of a biomass-fired plant would have an environmental impact that
would be similar to that for a coal-fired plant, although facilities using wood waste
and agricultural residues for fuel would be built on smaller scales. Like coal-fired
plants, biomass-fired plants require areas for fuel storage, processing, and waste
(i.e., ash) disposal. In addition, operation of biomass-fired plants has
environmental impacts, |nclud|ng potential impacts on the aquatic environment
and air. Due to the small scale of biomass generating pIants high cost, and lack
of an obvious environmental advantage, biomass energy is not a reasonable
alternative for baseload power.

9.2.2.6 Municipal Solid Waste

The initial capital costs for MSW plants are greater than for comparable steam
turbine technology at wood waste facilities. This difference in cost is caused by
the need for specialized waste separatlon and handling equipment required for
MSW plants.

The decision to burn MSW to generate energy is usually driven by the need for
‘an alternative to landfills, rather than by energy considerations. The use of
landfills as a waste disposal: option is likely to increase in the near term; however,
it is unlikely that many landfills will begin converting waste to energy because of
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the numerous obstacles and factors that could limit the growth in MSW power
generation, most of which are environmental reguiations and public opposition to
siting MSW facilities. The conversion of waste to energy is not a viable option
because there is a lack of MSW available in the area.

Estimates suggest that the overall level of construction impacts from an
MSW-fired power generation plant should be approximately the same as that for
a coal-fired plant. Additionally, MSW-fired power generation plants have the
same or greater operational impacts, including impacts on the aquatic
environment, air, and waste disposal. Some of these impacts would be
MODERATE (see Subsection 9.2.3), but more significant than those from the
proposed action.

From 2004 to 2005, 9,112,403 metric tons (10,044,705 tons) of MSW was
disposed of in North Carolina. This tota! includes approximately 108,138 metric
tons (119,202 tons) or 1.2 percent from other states. At a population of
8,541,263, this produced a per capita disposal rate of 1.29, which was a
21-percent increase from 1991 to 1992 (Reference 8.2-027). As an MSW
reduction method, incineration can be implemented to generate energy and
reduce the amount of waste by up to 90 percent in volume and 75 percent in
weight (Reference 9.2-028).

There have been cases where coal-fired power plants have mixed pulverized
MSW to create a waste consisting of 10 percent MSW and 90 percent coal.
Currently, the city of Wilmington, North Carolina, has an MSW direct-combustion
system containing 100 percent MSW. This system is able to produce over

7.5 MWe. However, North Carolina currently transports most of its MSW to
landfills. From an environmental standpoint, the burning of MSW to create an
energy source is the least environmentally favorable option because of
particulate and gas emissions, which contradict the State’s cleaner smokestack
initiative (Reference 9.2-006). '

The United States has about 89 operational MSW-fired power generation plants,
generating approximately 2500 MWe, or about 0.3 percent of total national power
generation. This comes to approximately 28 MWe per MSW-fired power
generation plant. This would not meet the proposed 2000-MWe baseload
capacity. However, economic factors have limited new construction. Burning
MSW produces nitrogen oxides and sulphur dioxide as well as trace amounts of
toxic pollutants, such as mercury compounds and dioxins. MSW-fired power
generation plants, much like fossil fuel power plants, require land for equipment
and fuel storage. The non-hazardous ash residue from the burning of MSW is
typically deposited in landfilis (Reference 9.2-029). Therefore, MSW-fired power
generation is a less attractive option than the construction of new nuclear units at
HAR.
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9227 Energy Crops

In addition to wood and MSW fuels, there are several other concepts for fueling
electric generators, including burning energy crops, converting crops to a liquid
fuel such as ethanol (ethanol is primarily used as a gasoline additive), and
gasifying energy crops (including wood waste). None of these technologies has
progressed to the point of being competitive on a large scale or of being reliable
enough to replace a baseload capacity of 2000 MWe.

The National Research Council has evaluated other biomass-derived fuels for
the purposes of alternative energy source analysis. These include burning crops,
converting crops to a liquid fuel such as ethanol, and gasifying crops {including
wood waste). The National Research Council concluded that none of these
technologies had progressed to the point of being competitive on a large scale or
of being reliable enough to replace a baseload plant. The other biomass-derived
fuels do not represent an acceptable alternative to the proposed project.

Estimates suggest that the overall level of construction impacts from a crop-fired
plant should be approximately the same as that for a wood-fired plant.
Additionally, crop-fired plants would have similar operational impacts, including
impacts on the aquatic environment and air. In addition, these systems have
significant impacts on land use because of the acreage needed to grow the
energy crops.

Ethanol is perhaps the best known energy crop. It is estimated that 769 ha
(1900 ac.) of corn is needed to produce 3,785,412 liters (L) (1 million gallons) of
ethanol, and in 2001, North Carolina produced approximately 287,327 ha
(710,000 ac.) of corn. Currently in North Carolina, more corn is used for livestock
feed than for any other purpose. If ethanol were to be proposed as an energy
crop, North Carolina would have to supplement its corn production from nearby
states (Reference 9.2-006). Surrounding states also use corn for grain products
and do not have the resources to supplement ethanol-based fuel facilities.
Therefore, use of energy crops as an alternative source of energy is a less
attractive option than the construction of new nuclear units at HAR.

9.2.2.8 Petroleum Liquids (Oil)

From 2002 to 2005, petroleum costs almost doubled, increasing by 92.8 percent.
The period from 2004 to 2005 alone produced an average petroleum increase of
more than 50 percent (Reference 9.2-030). As a result, from 2005 to 20086,
production of electricity by petroleum-fired plants dropped by about 15 percent in
North Carolina (Reference 9.2-031). In the GEIS for License Renewal, the staff
estimated that construction of a 1000-MWe oil-fired plant would require about 49
ha (120 ac.). Operation of oil-fired plants would have environmental impacts
(including impacts on the aquatic environment and air) that would be similar to
those from a coal-fired plant. Based on this, oil-fired power generation is not
considered a reasonable alternative to a new nuclear unit at the HNP site.
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Oil-fired plants have one of the largest carbon footprints of all the
electricity-generating systems analyzed. Conventional oil-fired plants result in
emissions of greater than 650 grams of carbon dioxide (CO,)
equivalent/kilowatt-hour (gCO.eq/kWh). This is approximately 130 times higher
than the carbon footprint of a nuclear power generation facility (about

5 gCO.eq/kWh). Future developments, such as carbon capture and storage
(CCS) and co-firing with biomass, have the potential to reduce the carbon
footprint of oil-fired electricity generation (Reference 9.2-032).

The economics, apart from fuel price, of oil-fired power generation are similar to
those of natural gas-fired power generation. Distillate oil can be used to run gas
turbines in a combined-cycle system; however, the cost of distillate oil usually
makes this combined-cycle system much less competitive where gas is available.
Oil-fired power generation has experienced a significant decline since the early
1970s. Increases in world oil prices have forced utilities to use less expensive
fuels; however, certain regions of the United States still depend on oil-fired power
generation (Reference 9.2-032). An oil-fired power generation plant as an
alternative energy source is not a reasonable or viable alternative.

9.2.29 Fuel Cells

Phosphoric acid fuel cells are the most mature fuel cell technology, but they are
only in the initial stages of commercialization. During the past three decades,
significant efforts have been made to develop more practical and affordable fuel
cell designs for stationary power applications but progress has been slow. Today,
the most widely marketed fuel cells cost about $4500 per kWh of installed
capacity. By contrast, a diesel generator costs $800 to $1500 per kWh of
installed capacity, and a natural gas turbine can cost even less. DOE has
launched an initiative, the Solid State Energy Conversion Alliance, to significantly
reduce fuel cell cost. DOE’s goal is to cut costs to as low as $400 per kWh of
installed capacity by the end of this decade, which would make fuel cells
competitive for virtually every type of power application (Reference 9.2-033).

As market acceptance and manufacturing capacity increase, natural-gas-fueled
fuel-cell plants in the 50- to 100-MWe range are projected to become available.
This will not meet the proposed 2000-MWe baseload capacity. Currently, fuel
cells are not economically or technologically competitive with other alternatives
for baseload electricity generation and, therefore, are a less attractive optlon than
the construction of new nuclear units at the HAR.

9.2.210 Coal

Coal-fired steam electric plants provide most of the electricity-generating capacity
in the United States, accounting for about 52 percent of the electric utility
industry's total generation, including co-generation, in 2000 (Reference 9.2-034).
Conventional coal-fired plants generally include two or more generating units and
have total capacities of 100 MWe to more than 2000 MWe. Coal is likely to
continue to be a reliable energy source in the future assuming environmental
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constraints do not cause the gradual substitution of other fuels

(Reference 9.2-035). Concerns over CO, emissions and other greenhouse gases
. and costs have resulted in recent courts, regulatory commissions, state officials,
and local and national environmental groups blocking or challenging coal-fired
power plants proposed for Kansas, Florida, Illinois, Montana, Colorado, Utah,
Nevada, South Dakota, and Texas.

The United States has abundant low-cost coal reserves, and the price of coal for
electricity generation is likely.to increase at a relatively slow rate. Even with
recent environmental Iegislafjon, new coal capacity is expected to be an
affordable technology for reliable, near-term development and for potential use
as a replacement technology for nuclear power plants.

The environmental impacts of constructing a typical coal-fired steam plant are
well known because coal is the most prevalent type of power generating
technology in the United States. The impacts of constructing a 1000-MWe coal
plant on a location that has not previously been developed for any use (i.e., a
greenfield site) can be substantial, particularly if it is sited in a rural area with
considerable natural habitat. An estimated 688 ha (1729 ac.) would be needed,
and this could amount to the loss of about 7.77 km? (3 mi.?) or 1920 acres of
natural habitat and/or agricultural land for the coal-fired plant site alone,
excluding land required for mining and other fuel cycle impacts.

Currently, PEC has eight utility-owned, coal-fired power plants in the ROI.
Combustion of coal, particularly in older power plants, is increasingly becoming
“an issue from an emission standpoint. Recently, the North Carolina legislature

passed the Smokestacks Bill which reduced emissions of sulphur dioxide and
nitrogen oxides from coal-fired plants by 50 percent by 2009 and 75 percent by
2013 (Reference 9.2-006).

A coal-fueled power plant usually averages about $0.023/kWh. However,
co-firing with inexpensive biomass fuel can decrease the cost to $0.021/kWh.
This is only cost effective if biomass fuels are obtained at prices equal to or less
than coal prices (Reference 9.2-026). Coal is a reasonable alternative energy
source and is further discussed in Subsection 9.2.3.

9.2.2.11 Natural Gas

The electric utility sector in North Carolina historically used very little natural gas;
however, this has begun to change. According to U.S. Energy Information
Administration's North Carolina Profile, gas-fired utility generation increased by
an annual growth rate of 22.5 percent (1 percent in 1990 to 7.3 percent in 1999).
There are currently 14 natural gas-fired plants being considered for North
Carolina. Together, they would be able to generate over 9000 MWe of energy
(Reference 9.2-006).

Most environmental impacts of constructing natural gas-fired power generation
plants will be similar to those of other large power generating stations. Land use
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requirements for gas-fired plants are 45 ha (110 ac.) for a 1000 MWe plant; thus
land-dependent ecological, aesthetic, erosion, and cultural impacts should be
minimal. Siting at a greenfield location would require new transmission lines and
increased land-related impacts; whereas, co-locating the gas-fired plant with an
existing nuclear plant would help reduce land-related impacts. Also, gas-fired
plants, particularly combined cycle and gas turbine, take significantly less time to
construct than other plants.

Based on well-known technology, fuel availability, and known environmental
impacts associated with constructing and operating a natural gas-fired power
generation plant, this source of energy is considered a competitive alternative
and is further discussed in Subsection 9.2.3.

9.2.212 Integrated Gasification Combined Cycle

Integrated Gasification Combined Cycle (IGCC) is an emerging, advanced
technology for generating electricity with coal that combines modern coal
gasification technology with both gas turbine and steam turbine power
generation. The technology is substantially cleaner than conventional pulverized
coal plants because major pollutants can be removed from the gas stream before
combustion.

The IGCC alternative generates substantially less solid waste than the pulverized
coal-fired alternative. The largest solid waste stream produced by IGCC
installations is slag, which is a black, glassy, sand-like material that could be a
marketable byproduct. Slag production is a function of ash content. The other
large-volume byproduct produced by IGCC plants is sulphur, which is extracted
during the gasification process and can be marketed rather than placed in a
landfill. IGCC units do not produce ash or scrubber wastes.

IGCC technology still has insufficient operating experience for widespread
expansion into commercial-scale utility applications. Each major component of
IGCC has been broadly used in industrial and power generation applications.
However, the integration of coal gasification with a combined cycle power block
to produce commercial electricity as a primary output is relatively new and has
been demonstrated at only a handful of facilities around the world, including five
in the United States.

'System reliability is still relatively lower than conventional pulverized coal-fired
power plants. There are also problems with integrating gasification and power
production. For example, a problem with gas cleaning resuiting in uncleaned gas
can cause damage to the gas turbine (Reference 9.2-036).

To advance the technology, Southern Company and the Orlando Utilities
Commission (OUC) are building a $557 million advanced IGCC facility in Central
Florida as part of the U.S. Department of Energy (DOE) Clean Coal Power
Initiative. The 285-MWe plant will be built at OUC’s Stanton Energy Center near
Orfando and will gasify coal using state-of-the-art emissions controls. DOE wiill
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contribute $235 million and OUC and Southern Company will contribute
$322 million (Reference 9.2-037).

IGCC plants are about 15 to 20 percent more expensive than comparably sized
pulverized coal plants partly because of the need for coal gasifier and other
specialized equipment. Recent estimates indicate that overnight capital costs for
coal-fired IGCC power plants range from $1400 to $1800 per kilowatt
(Reference 9.2-038). The production cost of electricity from a coal-based IGCC
power plant is about $0.033 to $0.045 per kWh.

Because IGCC technology is currently not cost effective, requires further
research to achieve an acceptable level of reliability, and is not a proven
technology for baseload generation, an IGCC facility is a less attractive option
than the construction of new nuclear units at the HAR.

9.2.3 ASSESSMENT OF REASONABLE ALTERNATIVE ENERGY
SOURCES AND SYSTEMS

PEC has identified the significance of the impacts associated with each issue as
SMALL, MODERATE, or LARGE. This characterization is consistent with the
criteria that NRC established in 10 Code of Federal Regulations (CFR) 51,
Appendix B, Table B-1, Footnote 3 as follows:

) SMALL — Environmental effects are not detectable or are so minor that
they will neither destabilize nor noticeably alter any important attribute of
the resource.

. MODERATE — Environmental effects are sufficient to alter noticeablny,
but not to destabilize, any important attribute of the resource.

. LARGE — Environmental effects are clearly noticeable and are sufficient
to destabilize any important attributes of the resource.

Table 9.2-2 presents the impacts associated with various impact categories.
9.2.3.1 Coal-Fired Power Generation

NRC evaluated environmental impacts from coal-fired power generation
alternatives in the GEIS and concluded that construction impacts could be
substantial partly because of the large land area required for the plant site alone
(688 ha [1700 ac.] for a 1000-MWe plant) and the large workforce needed to
construct and operate a coal-fired power generation plant. According to NRC,
siting a new coal-fired power generation plant where an existing nuclear plant is
located would reduce many construction impacts. NRC identified major adverse
impacts from operations as human health concerns associated with air
emissions, waste generation, and losses of aquatic biota resultmg from cooling

- water withdrawals and discharges.
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Operating impacts of new coal plants would be substantial for several reasons.
Concerns over adverse human health effects from coal combustion have led to
important federal legisiation in recent years, such as the Clean Air Act
Amendments (CAAA). While emissions from coal-fired power plants are
continually improving (i.e., decreasing), these type of facilities emit particulates
and chemicals of concern which remain a concern for human health. Air quality
would be affected by the release of regulated pollutants, and radionuclides.
Public health risks such as cancer and emphysema are considered likely resulits.
Sulphur dioxide (SO,) and oxides of nitrogen (NO,) have been identified with acid
rain. Substantial solid waste, particularly fly ash and scrubber sludge, would be
produced and require constant management. Losses to aquatic biota would
occur through impingement and entrainment, and discharge of cooling water to
natural water bodies. Socioeconomic benefits can be considerable for
surrounding communities in the form of several hundred jobs, substantial tax
revenues, and plant spending.

9.2.3.1.1 Air Quality

The air quality impacts of coal-fired power generation are considerably different
from those of nuciear power. A coal-fired power plant emits sulphur dioxide (SO,,
as oxides of sulphur [SO,] surrogate), NO,, particulate matter (PM), and carbon
monoxide {CO), all of which are regulated pollutants. Air quality impacts from
fugitive dust, water quality impacts from acidic runoff, and aesthetic and cultural
resources impacts are all potential adverse consequences of coal mining.

Air emissions were estimated for a coal-fired power generation facility based on
the emission factors contained in U.S. Environmentatl Protection Agency
(USEPA) document, AP-42, Fifth Edition, as posted in the Technology Transfer
Network, Clearinghouse for Inventories and Emission Factors

(Reference 9.2-039). The emissions from this facility are based on a power
generation capacity of 2000 MWe.

The coal-fired power generation facility assumes the use of bituminous coal fired
in a circulating fluidized bed combustor (FBC). The sulphur content of the coal
was assumed to be 2 percent by weight. Emissions control included the use of
lime in the combustor unit, a wet scrubber system to control acid gas emissions,
selective catalytic reduction to minimize NO, emissions and a baghouse to
control PM. Table 9.2-3 summarizes the air emissions produced by a 2000-MWe
coal-fired power generation facility.

Coal burning power systems have the largest carbon footprint of all the electricity
generation systems analyzed. Conventional coal systems result in emissions of
greater than 1000 gCO,eq/kWh. This is approximately 200 times higher than the
carbon footprint of a nuclear power generation facility (about 5 gCO,eq/kWh).
Lower emissions can be achieved using new gasification plants (less than

800 gCO,eq/kWh), but this is still an emerging technology and is not as
widespread as proven combustion technologies. Future developments, such as
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CCS and co-firing with biomass, have the potential to reduce the carbon footprint
of coal-fired power generation (Reference 9.2-032).

According to the NRC, air emission impacts from fossil fuel power generation are
greater than nuclear plant air emission impacts; human health effects from coal
combustion are also greater, and acid rain is one potential impact. Therefore, air
impacts from coal combustion power generation would be considered
MODERATE to LARGE.

9.2.31.2 Waste Management

Substantial solid waste especially fly ash and scrubber sludge would be
produced and would require constant management.

With proper placement of the HAR facility, coupled with current waste
management and monitoring practices, waste disposal would not destabilize any
resources.

An estimated 8900 ha (22,000 ac.) for mining the coal and disposing of the waste
could be committed to supporting a coal plant during its operational life
(Table 9.2-2).

Based on these factbrs, waste management impacts would be MODERATE.
9.2.31.3 Economic Comparison

DOE has estimated the cost of generating electricity from a coal facility to be
approximately $0.043 to $0.049 per kWh. The projected cost associated with
operating a new nuclear facility similar to the HNP facility is in the range of
$0.031 to $0.046 per kWh (Reference 9.2-040).

9.2314 Other Impacts

Construction of a coal facility could affect as much as 700 ha (17,000 ac.) of land
for a 1000 MWe and associated terrestrial habitat, and additional land would be
needed for waste disposal. As a result, land use impacts would be MODERATE.

Impacts on aquatic resources and water quality would be m|n|m|zed and could be
construed as SMALL.

New power plant structures and tall stacks, potentially visible for 64 km (40 mi.)
in a relatively non-industrialized area, would need to be constructed along with a
possible cooling tower and associated plumes. As a result, aesthetic impacts
would be LARGE.

Cuitural resources, écological resources, and threatened and endangered
species impacts would be SMALL as a result of an already disturbed HNP site.
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Socioeconomic impacts would result from the approximately 250 people needed
to operate the coal-fired facility, and would include several hundred mining jobs
and additional tax revenues associated with the coal mining. As a result,
socioeconomic impacts would be MODERATE (beneficial). Adverse impacts for
socioeconomics would be SMALL. ‘

As a result of increased safety technologies, accident impacts would be SMALL.

As a result of increased air emissions and public health risks, human heaith
impacts would be MODERATE.

9.2.3.1.5 Summary

' A coal-fired plant is not environmentally preferable when compared to a nuclear
plant. Also, if a coal-fired plant was constructed on the HNP site it would need to
generate power in excess of 2000 MWe. The nuclear plant requires a dry land
footprint of 78 ha (192 ac.) and an additional 1497 ha (3700 ac.) of inundated
footprint; whereas, the coal-fired plant would require dry land and a footprint of
688 ha (1700 ac.) and a similar amount of inundated footprint as a nuclear plant.
Therefore, a 2000-MWe coal-fired power generation plant would not be an
environmentally preferable alternative with the fand area currently available.

9.2.3.2 Natural Gas Power Generation

Most environmental impacts of constructing natural gas-fired plants should be
approximately the same for steam, gas-turbine and combined-cycle plants.
These impacts might be similar to those of other large power generating stations.
The environmental impacts of operating natural gas-fired plants are generally
less than those of other fossil fuel technologies of equal power generation
capacity. Consumptive water use is about the same for steam plants as for other
technologies. Water consumption is likely to be less for gas-turbine plants.

9.2.3.21 ~ Air Quality

Natural gas is a relatively clean-burning fossil fuel. Also, because the heat
recovery steam generator does not receive supplemental fuel, the
combined-cycle operation is highly efficient (56 percent versus 33 percent for the
coal-fired alternative). Therefore, the gas-fired alternative would release similar
types of emissions, but in lesser quantities than the coal-fired alternative. Control
technology for gas-fired turbines focuses on the reduction of NO, emissions.

Generally, air quality impacts for all natural gas technologies are less than for
other fossil fuel technologies because fewer pollutants are emitted and SO,, a
contributor to acid precipitation, is not emitted at all.

Air emissions were estimated for a natural gas-fired power generation facility
based on the emission factors contained in USEPA document, AP-42, Fifth
Edition as posted in the Technology Transfer Network, Clearinghouse for
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Inventories and Emission Factors (Reference 9.2-039). The emissions from this
facility are based on a power generation capacity of 2000 MWe.

Current gas-powered electricity generation has a carbon footprint that is about
half that of coal (about 500 gCQO,eq/kWh), because gas has a lower carbon
content than coal. This is approximately 100 times higher than the carbon
footprint of a nuclear power generation facility (about 5 gCO,eq/kWh). Like
coal-fired plants, gas plants could co-fire biomass to reduce carbon emissions in
the future (Reference 9.2-032).

The natural gas-fired power generation facility assumes the use of a combined
cycle gas turbine generator (GTG). Water injection is used to contro! nitrogen
oxides emissions. Table 9.2-3 summarizes the air emissions produced by a
2000-MWe natural gas-fired power generation facility. Based on emissions
generated from a natural gas-fired power generation facility, air quality impacts
would be MODERATE.

9.2.3.2.2 Waste Management

Gas-fired power generation wouid result in almost no waste generation,
producing minor (if any) impacts; therefore, impacts associated with waste
management would be SMALL.

9.2.3.2.3 Other Impacts

Construction of the power block would disturb approximately 24 ha (60 ac.) of
land and associated terrestrial habitat, and 4 ha (10 ac.) of land would be needed
for pipeline construction. Inundated land requirements would be similar to a
proposed nuclear plant. As a result, land use impacts would be SMALL to
MODERATE. :

Consumptive water use is about the same for steam plants as for other
technologies. There are potential impacts on aquatic biota through impingement
and entrainment, and increased water temperatures in receiving water bodies.
Water consumption is likely to be less for gas-turbine plants. Water quality
impacts would be SMALL.

Structures to support gas-fired power generation would not be significantly
different from that proposed for the HAR site. As a result, aesthetic impacts
would be SMALL.

Cultural resources, ecological resources, and threatened and endangered
species impacts would be SMALL as a result of an already disturbed HNP site.

Socioeconomic impacts would result from the appfoximately 150 people needed
to operate the gas-fired power generation facility, as estimated in the GEIS. As a
resuit, socioeconomic impacts would be SMALL.
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As a result of increased safety technologies, accidents and human health
impacts would be SMALL.

9.23.24 Summary

The gas-fired alternative defined by PEC in Subsection 9.2.2.11 would be located
at the HNP site. The natural gas generation alternative at the HNP site would
require less land area than the coal-fired plant but more land area than the
nuclear plant. The gas-fired alternative alone would require 45 ha (110 ac.) for a
1000-MWe generating capacity. An additional 1457 ha (3600 ac.) of land would
be required for wells, collection stations, and pipelines to bring the natural gas to
the generating facility. Therefore, constructing a natural gas generation plant
would not be an environmentally preferable alternative for the HNP site.

9.2.33 Combination of Alternatives

The HAR facility will have a baseline capacity of approximately 2000 MWe. Any
alternative or combination of alternatives would be required to generate the same
baseline capacity.

Because of the intermittent nature of the resource and the large land
requirements, wind and solar energies are not sufficient on their own to generate
the equivalent baseload capacity or output of the HAR facility, as discussed in
Subsections 9.2.2.1 and 9.2.2.4. The large land requirements and other
limitations, such as the proven reliability of large-scale operations, result in a
combined wind-solar powered facility as a less attractive option than new nuclear
units at the HAR site. As discussed in Subsections 9.2.3.1 and 9.2.3.2,
fossil-fired power generation could meet baseload capacity but its environmental
impacts are greater than those of a nuclear facility.

Alternatives may be combined, but such combinations should be sufficiently
complete, competitive and environmentally preferable for NRC to appropriately
compare them with the proposed nuclear plant.

9.2.3.3.1 Determination of Viability of Hybrid Alternatives

Many possible combinations of alternatives could theoretically satisfy the
baseload capacity requirements of the HAR. Some combinations can include
renewable sources, such as wind and solar. Wind and solar do not, by
themselves, provide a reasonable alternative energy source to match the
baseload power to be produced by the HAR. However, wind and solar, combined
with fossil fuel-fired power plant(s), could generate baseload power to be
considered a reasonable alternative to nuclear energy produced by the HAR.
However, as noted in Subsection 9.2.3.3 and discussed in detail in the sections
below, environmental impacts, such as land requirements and aesthetics and
lack of guaranteed reliability of wind and solar, make this not a viable
combination of alternatives.
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The ability to generate baseload power in a consistent, predictable manner
meets the business objective of the HAR. Therefore, when assessing
combinations of alternatives to the HAR, their ability to generate baseload power
must be the determining feature when analyzing their effectiveness. This
subsection reviews the ability of the combination alternative to have the capacity
to generate baseload power equivalent to the HAR.

When examining a combination of alternatives that would meet the business
objectives similar to that of the HAR, any combination that includes a renewable
power source (either all or part of the capacity of the HAR) must be combined
with a fossil-fuel power generation facility equivalent to the generating capacity of
the HAR. This combination would allow the fossil-fueled portion of the
combination alternative to produce the needed power if the renewable resource
is unavailable and to be displaced when the renewable resource is available. For
example, if the renewable portion is some amount of potential wind generation
and that resource became available, then the output of the fossil-fuel power
generation portion of the combination alternative could be lowered to offset the
increased power generation from the renewable portion. This facility, or facilities,
would satisfy business objectives similar to those of the HAR in that it would be
capable of supporting fossil-fuel baseload power.

CO; is the principal greenhouse gas from power-generating facilities that
combust solid or liquid fuels. If the source of the carbon is biomass or derived
from biomass (ethanol), then the impact is carbon neutral. If the source of the
carbon is fossil fuel, then there is a net increase in atmospheric CO,
concentrations and global climate change unless the carbon emissions are offset
or sequestered.

Coal- and gas-fired power generation has been examined as having
environmental impacts that are equivalent to or greater than the impacts of HAR.
Based on the comparative impacts of these two technologies, as shown in

Table 9.2-2, it can be concluded that a gas-fired power generation facility would
have less of an environmental impact than a comparably sized coai-fired power
generation facility. In addition, the operating characteristics of gas-fired power
generation are more amenable to the type of load changes that could result from
including renewable generation such that the baseload generation output of
2000 MWe is maintained. “Clean coal” power plant technology could decrease
the air pollution impacts associated with burning coal for power. Demonstration .
projects show that clean coal programs reduce NO,, SO,, and particulate
emissions. However, clean coal technology is not a proven technology for
baseload generation and environmental impacts are still greater than the impacts
from natural gas (Reference 9.2-041). Therefore, for the purpose of examining
the impacts from a combination of alternatives to the HAR, a facility equivalent to
that will be used in the environmental analysis of combination alternatives. The
analysis accounts for the reduction in environmental impacts from a gas-fired
facility when power generation from the facility is displaced by the renewable
resource. Use of renewable in conjunction with fossil only marginally reduces
fossil-fuel use and environmental impacts by the renewable’s capacity factor.
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Additionally, the renewable portion of the combination alternative would be any
combination of renewable technologies that could produce power equal to or less
than the HAR at a point when the resource was available. This combination of
renewable energy and natural gas-fired power generation represents a viable mix
of non-nuclear alternative energy sources.

Many types of alternatives can be used to supplement wind energy, such as
solar power. PV cells are another source of solar power that would complement
wind power by using the sun to produce energy while wind turbines use windy
and stormy conditions to generate power. Wind and solar facilities combined with
fossil fuel facilities (coal, petroleum) could also be used to generate baseload
power, but depend on capacity factors and would result in construction impacts
associated with building two facilities. Therefore, wind and solar facilities
combined with fossil fuel facilities would have equivalent or greater
environmental impacts compared with those of a new nuclear facility at the HNP
site. Similarly, wind and solar facilities combined with fossil fuel facilities would
cost more than a new nuclear facility at the HNP site. Therefore, wind and solar
facilities combined with fossil fuel facilities are a less attractive option than the
construction of new nuclear units at HAR.

9.2.3.3.2 Environmenta! Impacts

The environmental impacts associated with a gas-fired power generation facility
sized to produce power equivalent to the HAR have already been analyzed.
Depending on the level of potential renewable output included in the combination
alternative, the level of impact of the gas-fired portion will be comparably lower. If
the renewable portion of the combination alternative were not enough to displace
the power produced by the fossil-fuel power generation facility, then there would
be some level of impact associated with the fossil-fuel power generation facility.
Consequently, if the renewable portion of the combination alternative were
sufficient to displace the output of the gas-fired power generation facility, then,
when the renewable resource is available, the output of the fossil-fuel power
generation facility could be eliminated; thereby, eliminating its operational
impacts. Types of environmental impacts from these hybrid plants or combination
of facilities can be determined by studying impacts from similar projects.

For instance, in 1984, Luz International, Ltd. built the Solar Electric Generating
System (SEGS) plant in the California Mojave Desert. The SEGS technology
consists of modular parabolic-trough solar collector systems, which use oil as a
heat transfer medium. The Luz technology uses a natural-gas-fired boiler as an
oil heater to supplement the thermal energy from the solar field or to operate the
plant independently during evening hours. SEGS | was installed at a total cost of
$62 million (about $4500/kW) and generates power at $0.24/kWh (in 1988 real
levelized dollars). The improvements incorporated into the SEGS IlI-VI plants
(about $3400/kW) reduced generation costs to about $0.12/kWh, and the
third-generation technology, embodied in the 80-MWe design at an installed cost
of $2875/kW, further reduced power costs to $0.08 to $0.10/kWh. Because solar
energy is not a concentrated source, the dedicated land requirement for the Luz
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plants is large compared with conventional plants, on the order of 5 ac/MWe
(2 ha/MWe), compared with 0.23 ac/MWe for a nuclear plant
(Reference 9.2-042).

Parabolic-trough solar power plants require a significant amount of land; typically
the use is pre-emptive because parabolic troughs require the land to be graded
level. According to a California Energy Commission (CEC) report, 5to 10
ac/MWe is necessary for concentrating solar power technologies such as trough
systems (Reference 9.2-023).

The environmental impacts associated with a solar and a wind facility equivalent
to the HAR has aiready been analyzed. it is reasonable to expect that the -
impacts associated with an individual unit of a smaller size would be similarly
scaled. It is anticipated that the renewable portion of the combination alternative
would not generate power equivalent to that of the HAR due to capacity factors
and the combination alternative would have to rely on the gas-fired portion to
meet the equivalent capacity of the HAR. Consequently, if the renewable portion
of the combination alternative has a potential output that is equal to that of the
HAR, then the impacts associated with the gas-fired portion of the combination
alternative would be somewhat lower in terms of operation but the impacts
associated with the renewable portion would be greater. The gas-fired power
generation facility alone has impacts that are greater than those of the HAR,;
some environmental impacts of renewables are also greater than or equal to
those of the HAR. The combination of a gas-fired power plant and wind or solar
power facilities would have environmental |mpacts that are equal to or greater
than those of a nuclear facullty

. Environmental impacts of a new nuclear plant at the HNP and
environmental impacts from a gas-fired power plant are SMALL, except
for air quality impacts from a gas-fired power generation facility, which are
MODERATE. Impacts from wind and/or solar power generation facilities
combined with a gas-fired power. generation facility would be SMALL and,
therefore, would be equivalent to the air quality impacts from a nuclear
facility.

) Environmental impacts of a new nuclear plant at the HNP and
environmental impacts from wind and solar power generation facilities are
SMALL, except for land use and aesthetic impacts from wind and solar
power generation facilities, which range from MODERATE to LARGE.
Use of a gas-fired power generation facility combined with wind and solar
facilities would reduce the land use and aesthetic impacts from the wind
and solar power generation facilities. However, at best, those impacts
would be SMALL and, therefore, would be equivalent to the land use and
aesthetic impacts from a nuclear facility.

Based on these findings, the combination of wind, solar, and gas-fired power

generation facilities is not environmentally preferable to the HAR.
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9.2.3.3.3 Summary

Wind and solar power generation facilities combined with fossil fuel power plants
could be used to generate baseload power and would serve the purpose of the
HAR facility. However, wind and solar power generation facilities combined with
fossil fuel facilities would have equivalent or greater environmental impacts
compared with those of a new nuclear facility at the HNP site. Similarly, wind and
solar power generation facilities combined with fossil fuel facilities would cost
more and require more land than a new nuclear facility at the HNP site.
Therefore, wind and solar power generation facilities combined with fossil fuel
facilities are not environmentally preferable to a new facility at HNP site.

924 CONCLUSION

Based on environmental impacts, PEC has determined that neither a coal-fired,
nor a gas-fired power generation facility, nor a combination of alternatives,
including wind and solar power generation facilities, would provide an
appreciable reduction in overall environmental impacts relative to a nuclear plant.
Furthermore, each of these types of alternatives, with the possible exception of
the combination aiternative, would entail a significantly greater environmental
impact on air quality than would a nuclear plant. To achieve the SMALL air
quality impact in the combination alternative, a MODERATE to LARGE impact on
land use would be needed. Therefore, PEC concludes that neither a coal-fired,
nor a gas-fired power generation facility, nor a combination of alternatives would
be environmentally preferable to a nuclear plant.
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Table 9.2-1
Wholesale Purchase Power Commitments
. Summer Winter
Purchase In-SDt::\élce g:;tlg?:t:; Rating Rating
MWe MWe
SEPA various perpetual 95 95
NUG-Cogeneration various various 179 179
NUG-Renewables various various 4 4
AEP/Rockport #2 01/01/90 12/31/09 250 250
Broad River CTs #1-5 2001-2002 2021-2022 816 841
Source: Reference 8.0-002
Rev.0
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Table 9.2-2 (Sheet 1 of 2)
impacts Comparison Table

Proposed
Impact Action Coal-Fired Power Gas-Fired Power Combinations of
Category (HAR) Generation Generation Alternatives

Air Quality SMALL MODERATE to LARGE MODERATE SMALL to LARGE
SO, = 565 (623) SO; = 24 (26)
NO2= 1000 (1102) NO_, = 900 (993)
CO =6000 (6610) CO =208 (229)

Waste Management SMALL MODERATE SMALL SMALL to MODERATE
Substantial amount of scrubber sludge and fly ash
produced

Land Use SMALL to MODERATE MODERATE SMALL to SMALL to LARGE
Waste disposal 243 ha (600 ac.) MODERATE
Coal storage and power block area 121 ha (300 ac.)

Water Quality SMALL SMALL SMALL SMALL

Aesthetics SMALL LARGE SMALL SMALL to LARGE
Plant structures and tall stacks potentially visible for
64 km (40 mi.) in a relatively non-industrialized area

Cultural Resources SMALL SMALL SMALL SMALL

Ecological Resources SMALL SMALL SMALL SMALL

Threatened & SMALL SMALL . SMALL SMALL

Endangered Resources

Socioeconomics SMALL (Adverse) and SMALL (Adverse) and SMALL SMALL (Adverse) and

MODERATE (Beneficial) MODERATE (Beneficial)
250 people needed to operate facility, several
hundred mining jobs, and additional tax revenues

MODERATE (Beneficial)
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Table 9.2-2 (Sheet 2 of 2)
Impacts Comparison Table

Proposed
Impact Action Coal-Fired Power Gas-Fired Power Combinations of
Category (HAR) Generation Generation Alternatives
Accidents SMALL SMALL ' SMALL SMALL
Human Health SMALL MODERATE SMALL SMALL to

(See Air Quality) MODERATE

Notes:
SMALL - Environmental effects are not detectable or are so minor that they will neither destabilize nor noticeably alter any important attribute of the resource.

MODERATE - Environmental effects are sufficient to alter noticeably, but not destabilize, any important attribute of the resource.

LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize important attributes of the resource.
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{ Table 9.2-3
Air Emissions from Alternative Power Generation Facilities

Fuel Coal® Natural Gas™
Combustion Facility Circulating FBC Combined Cycle GTG
Generation Capacity 2000 MWe 2000 MWe

Air Pollutant Emissions (metric tons (tons) per year)

Sulphur Dioxide (SO5) 565 (623) 24 (26)
Nitrogen Dioxide (NO2) 1000 (1102) 900 (993)
Carbon Monoxide (CO) 6000 (6610) 208 (229)
Particulate Matter (PM) 28 (31) 45 (50)

PM. Less than 10 um (PM1g) 21(23) 33 (36) '
Carbon Dioxide, equiv. (COze) 2,357,900 (2,599,141) 769,800 (848,553)/
Notes:

a) AP-42 Section 1.1, Tables 1.1-3, 1.1-4 and 1.1-20.
b) AP-42 Section 3.1, Table 3.1-1 and 3.2-2a.
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9.3 ALTERNATIVE SITES

In accordance with NUREG-1555, Section 9.3, this section identifies and
evaluates a set of alternatives to the HAR, which will be co-located with existing
HNP. The objective of this evaluation is to verify that there are no “obviously
superior” sites for the eventual construction and operation of the HAR facilities.

9.3.1 SITE COMPARISON AND SELECTION PROCESS

The site comparison and selection process focuses on identifying and evaluating
locations that represent a range of reasonable alternative sites for the proposed
project. The primary objective of the site selection process is to determine if any
alternative site is “obviously superior” to the preferred site for eventual
construction and operation of the proposed reactor units.

The components of the site-comparison process as defined in the Environmental
Standard Review Plan (ESRP) include the ROI, candidate areas, potential sites,
candidate sites, and preferred site. The components are defined as follows:

. The ROl is the largest area considered, and is the geographic area within
which sites suitable for the size and type of nuclear power plant proposed
by the applicant are evaluated. The basis for an ROI can be the state in
which the proposed site is located, or the relevant service area for the
proposed plant.

. Candidate areas are areas located within the ROI containing desirable
sites. Areas of the ROI that are unacceptable in terms of safety
considerations, prohibited areas, geographic or engineering restrictions,
and environmental restrictors are omitted from the site selection process.
These can initially be determined with reconnaissance level information.

J Potential sites are locations within candidate areas. Whether or not a
potential site is evaluated further depends on criteria such as general
safety issues, environmental criteria, transmission capability, and market
analysis.

. Candidate sites are those sites that are within the ROl and that are
considered in the comparative evaluation of sites to be among the best
that can reasonably be considered for the siting of a nuclear power plant.
These are sites that would be expected to be granted construction
permits and operating licenses. Candidate sites are chosen from the list
of potential sites using a defined site selection methodology. To be
considered as candidate sites, a location must meet the following criteria
as outlined in NUREG-1555, Environmental Standard Review Plan
(ESRP), Section 9.3(lll)(4c):

. Consumptive use of water should not cause significant adverse effects on
other users.
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o There should not be any further endangerment of federal, state, regional,
local, and affected Native American tribal listed threatened, endangered,
or candidate species.

. There should not be any potential significant impacts to spawning
grounds or nursery areas of populations of important aquatic species on
federal, state, regional, local, and affected Native American tribal lists.

o Discharges of effluents into waterways should be in accordance with
federal, state, regional, local, and affected Native American tribal
regulations and would not adversely affect efforts to meet water quality
objectives.

. There would be no preemption of or adverse effects on land specially
designated for environmental, recreational, or other special purposes.

. There would not be any potential significant impact on terrestrial and
aquatic ecosystems, including wetlands, which are unique to the resource
area.

. Population density and numbers conform to 10 CFR 100.

. There are no other significant issues that affect costs by more than

5 percent or that preclude the use of the site.

. The proposed (or preferred) site is the candidate site that is submitted to
‘ the NRC by the applicant as the proposed location for a nuclear power
plant. The alternative sites are those candidate sites that are further
evaluated to determine if there is an obviously superior site for the
location of the new nuclear power plant.

The site comparison process, as defined in the ESRP, first evaluates the ROI
(ER Chapter 8) and identifies candidate areas. Within the candidate areas,
potential sites are chosen. From the potential sites, candidate sites are chosen
and evaluated. Finally, a preferred site is selected from among the candidate
sites. The preferred site is compared with the candidate sites to determine if any
are environmentally preferable. The basic constraints and limitations of the site
selection process are the currently implemented rules, regulations, and laws
within the federal, state, and local agency levels. These provide a comprehensive
basis and an objective rationale under which this selection process is performed.

The review of alternative sites consists of a two-part sequential test for whether a
site is “obviously superior” to the ESRP preferred site. The first part of the test
determines whether there are “environmentally preferred” sites among the
candidate sites. The standard is one of “reasonableness,” considering whether
the applicant has performed the following:
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. ldentified reasonable alternative sites.

. Evaluated the likely environmental impacts of construction and operation
at these sites.

. Used a logical means of comparing sites that iead to the applicant’s
selection of the proposed site.

If one or more alternative sites are environmentally preferable, the estimated
“costs” of the new plant at the proposed site and the alternative sites are
compared (e.g., environmental, socioeconomic, cost, construction time, and
others identified in NUREG-1555). To find an obviously superior alternative site,
the applicant may determine the following:

) One or more important aspects, either individually or in combination, of a
reasonably available alternative site are obviously superior to the
corresponding aspects of the applicant’s proposed site.

. The alternative site does not have offsetting deficiencies in other
important areas.

Siting new units at existing nuclear sites has provided another option in the way
alternatives are reviewed and selected. Existing sites offer decades of
environmental and operational information about the effect of a nuclear plant on
the environment. The NRC recognizes (in NUREG-1555, ESRP,

Section 9.3[Il1][8]) the following regarding proposed sites:

Recognize that there will be special cases in which the proposed site was
not selected on the basis of a systematic site-selection process. ‘
Examples include plants proposed to be constructed on the site of an
existing nuclear power plant previously found acceptable