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5.0 Station Operational Impacts at the Proposed Site

This chapter examines environmental issues associated with operation of the proposed new
nuclear Units 3 and 4 at the Vogtle Electric Generation Plant (VEGP) site for an initial 40-year
period as described by Southern Nuclear Operating Company, Inc. (Southern). As part of this
application, Southern submitted an Environmental Report (ER) that discussed the environ-
mental impacts of station operation (Southern 2008a). The ER provides information used as the
basis for the environmental review. The parameters included in design documents for the
Westinghouse AP1000 advanced light-water reactors at the VEGP site and the values for these
parameters are listed in Appendix | of this environmental impact statement (EIS).

The design parameter values that the staff formally evaluated in its EIS for the VEGP ESP are
those drawn from Revision 15 of the AP1000 Design Control Document (DCD) (Westinghouse
2005); these are the values proposed in Southern’s application (including the ER) and
documented in Appendix | of this EIS.. However, Southern has indicated that in its combined
license (COL) application, it may seek to reference Revision 16 of the AP1000 DCD
(Westinghouse 2007), which has been submitted as a proposed design certification amendment
for U.S. Nuclear Regulatory Commission (NRC) review. Accordingly, Southern has indicated
that some design parameter values may change as part of the design.certification amendment.
For instances where those values diverge, the staff has discussed in the final EIS how those
changes would affect its conclusions, if at all. '

This chapter is divided into 13 sections. Sections 5.1 through 5.11 discuss the potential
operational impacts on land use, meteorology and air quality, water, terrestrial and aquatic
ecosystems, socioeconomics, historic and cultural resources, environmental justice,
nonradiological and radiological health effects, postulated accidents, and applicable measures
and controls that would limit the adverse impacts of station operation during the 40-year
operating period. In accordance with Title 10 of the Code of Federal Regulations (CFR) Part 51,
impacts have been analyzed and a significance level of potential adverse impacts (i.e., SMALL,
MODERATE, or LARGE) has been assigned to each analysis. In the area of socioeconomics
related to taxes, the impacts may be considered beneficial and are stated as such. The staff's
determination of significance levels is based on the assumption that the mitigation measures
identified in the ER or activities planned by various State and county governments, such as
infrastructure upgrades, as discussed throughout this chapter, are implemented. Failure to
implement these upgrades might result in a change in significance level. Possible mitigation of
adverse impacts is also presented, where appropriate. A summary of these impacts is
presented in Section 5.12. The references cited in this chapter are listed in Section 5.13.
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Station Operational Impacts at the Proposed Site

5.1 Land-Use Impacts.

Sections 5.1.1 and 5.1.2 contain information regarding land-use impacts associated with
operation of the proposed VEGP Units 3 and 4 at the VEGP site. Section 5.1.1 discusses land-
use impacts at the site and in the vicinity of the site. Section 5.1.2 discusses land-use impacts
with respect to transmission line rights-of-way and offsite areas.

5.1.1 The Site and Vicinity

Some offsite land-use changes can be expected as a result of operational activities. Possible
changes include the conversion of some land in surrounding areas to housing developments
(e.g., recreational vehicles, apartment buildings, single-family condominiums and homes, and
manufactured home parks) and retail development to serve plant workers. Property tax revenue
from the addition of two new units could also lead to additional growth and land conversions in
Burke County as a result of infrastructure improvements (e.g., new roads and utility services).
Additional information on operational-related infrastructure impacts is in Section 5.5.4.

However, the staff assumes that any growth would be managed because all Georgia counties
surrounding the VEGP site have comprehensive land-use plans in place as required by the
Georgia Planning Act of 1989.

The principal land-use impact resulting from operation of the cooling towers would be salt
deposition. Some leaf damage can occur when salt deposition exceeds 10 kg/ha/mo

(8.9 Ibs/ac/mo) (NRC 2000a). Sait deposition is discussed in Section 5.4.1.1 of the EIS. The
maximum estimated cumulative deposition rate is below 8.9 Ibs/ac/mo.

Based on the existence and projected implementation of land-use plans, the information
provided by Southern, and the U.S. Nuclear Regulatory Commission’s (NRC) own independent
review, the staff concludes that the land-use impacts. of operation would be SMALL, and further
mitigation is not warranted. . '

5.1.2 Transmission Line Rights-of-Way and Offsite Areas

Most land-use impacts would occur during construction of the planned new 500-kV transmission
line. Georgia Power Company (GPC) provides easements to allow agricultural activities under
its transmission lines. Therefore, impacts are expected to be SMALL and no mitigation would
be required. Transmission line right-of-way management practices are discussed in

Section 5.4.1.5.

5.2 Meteorological and Air-Quality Impacts

The primary impacts of operation of two new units on local meteorology and air quality would be
from releases to the environment of heat and moisture from the primary cooling system (cooling
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towers), operation of auxiliary equipment (generators and boilers), and emissions from workers’
vehicles. The potential impacts of releases from operation of the cooling system are discussed
in Section 5.2.1. Section 5.2.2 covers potential air-quality impacts from nonradioactive effluent
releases at the VEGP site, and Section 5.2.3 covers the potential air-quality impacts of
transmission line rights-of-way during plant operation.

5.2.1 Cooling Tower Impacts

The cooling system for the proposed Units 3 and 4 at the VEGP site is a natural draft cooling
tower. A total of two cooling towers would be constructed—one for each new nuclear unit.
Natural draft cooling towers remove excess heat by evaporating water. Upon exiting the cooling
tower, water vapor mixes with the surrounding air and this process can lead to condensation
and the formation of a visible plume. Aesthetic impacts from the visible plume as well as land-
use impacts from cloud shadowing, fogging, icing, increased humidity, and drift from dissolved
salts and chemicals found in the cooling water can result.

The SACTI (Seasonal and Annual Cooling Tower Impacts) computer code was used by
Southern to estimate impacts associated with operating the cooling towers. Select engineering
data for Revision 15 of the Westinghouse AP1000 DCD (Westinghouse 2005) and 1 year of
onsite meteorological data from 1999 were used as input to the SACTI model. Results from the
analysis are presented in the ER (Southern 2008a) and are summarized below. NRC staff -
reviewed the input and output files used in the SACTI analysis and concurs with the resuits.
~ Southern has since updated the original analysis using Revision 16 of the Westinghouse
AP1000 DCD (Westinghouse 2007), which includes revised evaporation and drift rates that are
about 4 percent higher than previously analyzed (Southern 2008b). Because the impact level
for the Revision 15 values the staff analyzed for was not near a known impact level, the NRC
staff does not expect that the 4 percent increase in drift or evaporation rates will apprecuably
affect results from the SACTI analysis or conclusions.

Results from the SACTI analysis, as reported in the ER (Southern 2008a), indicate that on
average the longest plume lengths would occur during the winter and the shortest plume lengths
would occur during the summer. For both seasons, the predominant plume direction is to the
north, followed by northeast during the winter and north-northeast during the summer. The
longest plume length is 9.7 km (6.0 mi), with a frequency of 3.9 percent in the winter and

0.5 percent in the summer. Ground-level fogging or icing is likely to be infrequent because of
the height of the cooling towers. Deposition of salts from cooling tower drift would occur in ali
directions from the towers. The maximum estimated solids deposition rate for each tower is

4.0 kg/ha/mo (3.6 Ibs/ac/mo) and occurs 490 m (1600 ft) north of the towers.

An existing pair of cooling towers for VEGP Units 1 and 2 operate at the VEGP site. These
cooling towers are located approximately 1219 m (4000 ft) to the east-northeast of the proposed
cooling towers for the proposed VEGP Units 3 and 4 (Southern 2008a). This separation |
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distance is greater than the distance to the modeled locations of the maximum deposition rate at
490 m (1600 ft) predicted for the new cooling towers (Southern 2008a). Moreover, given the
location and orientation of the proposed cooling towers with respect to the existing cooling
towers, it is unlikely that plumes would interact appreciably for any extended period of time.
Therefore, the NRC staff concludes that there are no significant combined impacts from the
cooling towers on air quality.

Diesel generators and boilers currently operate at VEGP for limited periods; generators and
boilers that would be associated with the proposed VEGP Units 3 and 4 would similarly operate
for limited periods. Interaction between pollutants emitted from these sources and the cooling
tower plumes would be intermittent and would not have a significant impact on air quality.
Based on the above considerations and the assumption that cooling towers associated with the
new units would be similar to existing cooling towers used at nuclear sites, the staff concludes
the cooling tower impacts on air quality would be SMALL and that additional mitigation of air-
quality impacts would not be warranted.

5.2.2 Air-Quality Impacts

Additional standby diesel generators and auxiliary power systems would be used for emergency
power and auxiliary steam purposes. These systems would be used on an infrequent basis and
pollutants discharged (e.g., particulates, sulfur oxides, carbon monoxide, hydrocarbons, and
nitrogen oxides) would be permitted in accordance with the Georgia Department of Natural
Resources (GDNR) and Federal regulatory requirements (Southern 2008a). Because these
systems would be used on an infrequent basis (i.e., typically a few. hours per month), the staff
concludes that the environmental impact of pollutants from these sources would be SMALL and
that additional mitigation would not be warranted.

5.2.3 Transmission Line Impacts

Impacts of existing transmission lines on air quality are addressed in the Generic Environmental
Impact Statement for License Renewal (GEIS) (NRC 1996). Small amounts of ozone and even
smaller amounts of oxides of nitrogen are produced by transmission lines. The production of
these gases was found to be insignificant for 745-kV transmission lines (the largest lines in
operation) and for a prototype 1200-kV transmission line. In addition, it was determined that
potential mitigation measures, such as burying transmission lines, would be very costly and
would not be warranted.

One new 500-kV transmission line would be constructed to accommodate the new power
generating capacity (Southern 2008a). This size is well within the range of transmission lines
provided in the GEIS and the staff therefore concludes that air-quality impacts from transmission
lines would be SMALL.
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5.3 Water-Related Impacts

This section discusses water-related impacts to the surrounding environment from operation of
the proposed VEGP Units 3 and 4. Details of the operational modes and cooling water systems
associated with operation of the plant can be found in Section 3.2.2 of this EIS. ‘ |

Managing water resources requires understanding and balancing the tradeoffs between various,
often conflicting, objectives. At the VEGP site, these objectives include navigation, recreation,
visual aesthetics, a fishery, and a variety of beneficial consumptive domestic, farming, and
industrial uses of water. The responsibility for regulating water use and water quality is
‘delegated to the U.S. Army Corps of Engineers (USACE) and the GDNR through Federal and
State of Georgia laws, respectively. '

Water-use and water-quality impacts involved with operation of a nuclear plant are similar to the
impacts associated with any large thermoelectric power generation facility. Accordingly,
Southern must obtain the same water-related permits and certifications as any other large
industrial facility. These would include:

» Clean Water Act Section 401 Certification. This certification would be issued by the GDNR
and would ensure that operation of the plant would not conflict with State water-quality-
management programs.

» Clean Water Act Section 402(p) National Pollutant Discharge Elimination System (NPDES)
Discharge Permit. This permit would be issued by the GDNR and would regulate limits of
poliutants in liquid discharges to surface water.

o Clean Water Act Section 316(a). This section regulates the cooling water discharges to
protect the health of the aquatic environment.

» Clean Water Act Section 316(b). This section regulates cooling water intake structures to
minimize environmental impacts associated with location, design, construction, and capacity
of those structures.

o Surface-Water Withdrawal Permit. This GDNR permit limits the quantity of water withdrawn
from surface waterbodies, such as the Savannah River (Georgia Code Title 12, Chapter 5,
Article 2).

e Groundwater Water Use Act. This GDNR permit limits the quantity of groundwater
withdrawal on the VEGP site (Georgia Code Title 12, Chapter 5, Article 3).

This section discusses the hydrological alterations and the resulting impacts from operation of
the proposed VEGP Units 3 and 4. The combined impacts of operating the proposed VEGP
Units 3 and 4 along with VEGP Units 1 and 2, as well as other activities in the surrounding
environment are discussed in Chapter 7 (Cumulative Effects) of this EIS.
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5.3.1 Hydrological Alterations

Southern states in its ER (Southern 2008a) that water pumped from the Savannah River would

be used to makeup water lost by the circulating water system (CWS) to evaporation, blowdown,
and drift. Water pumped from groundwater would be used to makeup water lost by the service

water system (SWS) to evaporation, blowdown and drift and to satisfy operational demands for
demineralized, potable, and fire protection water systems.

Effluent discharge from the plant would be collected into a common sump before being
discharged to the river. The arithmetic difference between Savannah River withdrawals and
blowdown is not equivalent to the consumptive water use of Savannah River water because
systems fed by groundwater would also contribute to the common sump. The maximum
consumptive use of Savannah River water was reported by Southern to be 1824 L/s

(28,904 gpm) (Southern 2008a). Therefore, approximately 94 percent of the maximum effluent
discharge is expected to be composed of water originating from the Savannah River, with the
remaining 6 percent originating from groundwater.

Hydrogeological alterations to operate the proposed VEGP Units 3 and 4 would be:

¢ Groundwater wouid be withdrawn to provide the water needed for operation of the proposed
new units.

e Surface infiltration in the vicinity of the proposed VEGP Units 3 and 4 would be altered by
the construction of facilities, including a stormwater drainage system, buildings, and parking
lots, and maintaining large, vegetation-free graveled areas.

The expected maximum surface-water rates for operation of the proposed VEGP Units 3 and 4
are as follows:

¢ The normal and maximum Savannah River withdrawal is 2348 L/s (37,224 gpm) and 3646
L/s (57,784 gpm), respectively (Southern 2008a)

e The normal and maximum Savannah River effluent discharge is 606 L/s (9608 gpm) and
1941 L/s (30,761 gpm), respectively (Southern 2008b)

Following publication of the draft EIS, Southern advised the staff (Southern 2007f) that based
on changes between Revision 15 and Revision 16 of the AP1000 DCD, the surface water
withdrawal and discharge rates would increase. However, the groundwater use values would
decrease, and therefore, the staff determined that the description of hydrogeological ,
alterations set forth above did not change. As revised, the expected maximum surface water
rates for operation of the proposed VEGP Units 3 and 4 would be as follows:

s The normal and maximum Savannah River withdrawal is 2449 L/s (38,825 gpm) and 3858
L/s (61,145 gpm), respectively (Southern 2007f)
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e The normal and maximum Savannah River effluent discharge would be 606 L/s (9608 gpm)
and-2000 L/s (31, 695 gpm), respectively (Southern 2007f)

Accordlngly, in the following sections the staff has also discussed what' effect these changes
would have on the staff's conclusions concerning impact levels.

5.3.2 Water-Use Impacts

The existing VEGP Units 1 and 2 are among the largest water users in the region. Likewise, the
proposed Units 3 and 4 at the VEGP site would also become major users of surface water and
groundwater. Most of the proposed water demands associated with operation of the proposed
VEGP Units 3 and 4 would be satisfied through the use of surface water originating from the
Savannah River. The ratio of total groundwater withdrawals to surface-water (consumptive) use
would be approximately 9 percent. Groundwater would primarily be used to meet operational
water demands associated with systems requiring/producing relatively pure water such as
demineralized and potable water systems (Southern 2008a).

5.3.2.1 Surface Water

J. Strom Thurmond Dam, which lies 113.8 river kilometers (rkm) (70.7 river miles [RM])
upstream of the VEGP site, regulates Savannah River discharge in the vicinity. Discharges
released from the dam are a function of Drought Level, which is defined by the USACE to be a
function of the water volume impounded at Thurmond Dam and the cascade of upstream
reservoirs. The drought conditions of 2002 resulted in a new drought of record for the
Savannah River Basin (USACE 2006). Following this period of drought, modifications to the
Drought Contingency Plan for the basin were proposed. The releases from Thurmond Dam at
each Drought Level in the proposed plan are currently as follows (see Table 2-2 and

USACE 2006):

e Level 1: Maximum weekly-average release discharge of 119 m*/s (4200 cfs)
e Level 2: Maximum weekly-average release discharge of 113 m%/s (4000 cfs)
e Level 3: Maximum daily-average release discharge of 108 m*/s (3800 cfs)

e Level 4: Inflow to Thurmond Dam equals release discharge.

The Drought Contingency Plan has not been finalized at the time of the writing this EIS.-
However, the staff has presented the reservoir release policies described in the draft Drought
Plan in this EIS, as it represents the most current understanding of future operation. The
Savannah River Basin is currently in a severe and multiple-year drought. The Corps is
presently operating in a manner similar to the draft Drought Plan except that the Thurmond Dam
discharge has been at 102 m*/s (3600 cfs) and not the 108 m®/s (3800 cfs) minimum currently
prescribed in the draft plan. Based on the draft plan, the Savannah River Basin is at Drought
Level 2 and has never reached Drought Level 3 or 4. However, in recent consuitation the Corps
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stated that without a reprieve in the drought, Drought Level 3 is likely during the summer of
2008. Additionally, the Corps is considering revising the minimum releases in the December to
April period downward to 88 m?/s (3100 cfs).

The magnitude of the impact of surface-water withdrawals associated with operating the
proposed VEGP Units 3 and 4 would fluctuate with discharge in the Savannah River. The staff
evaluated the magnitude of the surface-water withdrawals against a range of river discharges.
Results presented in Table 5-1 show that at the normal withdrawal rate of 2.35 m’/s (83 cfs,
37,224 gpm), the proposed VEGP Units 3 and 4 would withdraw 1 percent of the average river
discharge. At the maximum withdrawal rate of 3.65 m%/s (129 cfs, 57,784 gpm), the proposed
VEGP Units 3 and 4 would withdraw between 1.5 and 3.4 percent of the total flow of the
Savannah River as the river fluctuates between average and Drought Level 3.

A water surface elevation versus discharge relationship was developed by the U.S. Geological
Survey (USGS) to monitor discharge near the VEGP site (USGS 2007). Using this relationship
and the maximum withdrawal rate of 3.65 m®/s (129 cfs), the resulting decrease in river stage as
a result of operating the proposed VEGP Units 3 and 4 would be approximately 5 cm (2 in.) at
Drought Level 3 and approximately 2.5 cm (1 in.) under average discharge conditions.

Approximately 150 m (500 ft) downstream of the existing VEGP Units 1 and 2 intake, an outfall
pipe discharges effluent from Units 1 and 2 to the Savannah River. Approximately 120 m

(400 ft) downstream of this outfall pipe, the proposed outfall pipe would discharge additional
effluent from operation of the proposed VEGP Units 3 and 4. The magnitude of the surface-
water withdrawals associated with operation of the proposed VEGP Units 3 and 4 downstream
of the site was evaluated by staff by comparing consumptive use relative to Savannah River
discharge. Results presented in Table 5-2 show that at normal river discharge, the maximum
consumptive use of the proposed VEGP Units 3 and 4 would represent less than 1 percent of

Table 5-1. Savannah River Discharge and Surface-Water Withdrawals for Units 3 and 4

River Discharge Normal Withdrawal Maximum Withdrawal
‘ as % of : as % of
Case m/s (cfs) m’ls  (cfs) river m’s (cfs) river
Average Conditions 250 8830 2.35 -83 0.9 3.65 129 1.5
Drought Level 1 119 4200 235 83 20 3.65 129 3.1
Drought Level 2 113 . 4000 2.35 83 2.1 3.65 129 3.2
Drought Level 3 108 3800 235 . 83 2.2 3.65 129 3.4

Withdrawal source: Southern 2008a
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Table 5-2. Consumptive Use of Savannah River Water for Units 3 and 4

- Normal Maximum
River.Discharge - Consumptive Use Consumptive Use
as % of as % of
Case . ms (cfs) " m’ls (cfs) river mis  (cfs) river
Average Conditions 250 - 8830 1.76 62 0.7 1.81 64 0.7 ]
Drought Level 1 119 4200 1.76 62 1.5 1.81 64 1.5
Drought Level 2 113 4000 176 62 16 . 1.81 64 1.6
Drought Level 3 108 3800 1.76 62 1.6 1.81 64 1.7

Withdrawal source: Southern 2008a o . |

the river discharge. During periods when the proposed VEGP Units 3 and 4 would be
consuming the maximum quantity of water, the consumptive use of the proposed units would
increase to 1.7 percent of the total flow in the Savannah River. :

The implementation of Drought Level 4 in the draft Drought Contingency Plan currently doés'not
provide explicit flows. The Corps, the State of Georgia and the State of South Carolina are
presently clarifying the operational implementation of Drought Level 4. Without explicit flow
levels (and the likelihood that any such flow levels would change based on the ongoing
development of the Draft Drought Contingency Plan) and because a Drought Level 4 would be
an extremely rare event, the staff determined that it was still conservative to base its analysis-in
this EIS on Drought Level 3. However, to provide additional context for its conclusions, the
staff did evaluate the fractional decline in the river discharge resuiting from normal consumptive
use at the lower flowrates of 85 m%s (3000 cfs) and 57 m®s (2000 cfs), beyond the 108 m®/s
(3800 cfs) minimum for Drought Levels 1, 2, and 3 in the current draft Drought Contingency
Plan. The staff determined that the maximum consumptive use at 85 m*/s (3000 cfs) and 57
m°/s (2000 cfs) would be 2.1 % and 3.2 % of river flow, respectlvely

Values in Table 5-2 represent Savannah River water consumed by the coollng water system

only; all other plant operation system demands are satisfied from groundwater. Blowdown from
these groundwater systems is commingled with cooling water system blowdown before being |
discharged to the Savannah River. Therefore, from a mass balance perspective relative to the
Savannah River, the values shown in the table are conservative, because under normal
operations, 0.02 m¥s (0.7 cfs) of additional effluent would be added from groundwater-fed
systems. This additional effluent lowers the normal consumptive use by 0.02 percent of the

river discharge at Drought Level 3. ' |

As noted in Chapter 2, the accuracy of the Savannah River stream gages ranges from
approximately 5 to 10 percent of true. Since the maximum withdrawal and consumptive use
values are less than 5 percent, the staff concludes that surface-water-use impacts of the
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proposed VEGP Units 3 and 4 would be difficult to detect. In any event, the staff considers the
maximum consumptive use of 1.7 percent of the river flow would not have the potential to
destabilize the resource. Even under lower flow conditions, which would likely be only
temporary, maximum consumptive use would not exceed 3.2 percent of the river flow, which the
staff similarly considers would not destabilize the resource. Therefore, the staff concludes the
impacts would be SMALL, and mmgatlon not warranted. ,

Following publication of the draft EIS, Southern advised the NRC staff (Southern 2007f) that,
based on changes between Revision 15 and Revision 16 of the AP1000 DCD, the maximum
surface water consumptive use for Vogtle Units 3 and 4 wouid increase by approximately 0.11.
m°s (4 cfs). The staff evaluated the effect of this change on the staff analysis presented above,
which uses the DCD Revision 15 surface water withdrawal values currently in Southern’s ER
(Southern 2008a). The staff determined that this change would result in an increase in the
maximum surface water consumptive use from approximately 1.7 percent in the present
analysis to 1.8 percent of the river flow at Drought Level 3. Because the change identified by
Southern would result in only a 0.1 percent increase in the maximum consumptive water use.
under Drought Level 3 conditions, the staff determined that these changes would not affect the
staff’s conclusion that surface water use impacts would be SMALL.

Even assuming the lower river flows of 3000 cfs and 2000 cfs that the staff analyzed, maximum
surface water consumptive use would increase from 2.1 % to 2.3 % and from 3.2 % to 3.4 %,
respectively. Thus, the changes identified by Southern would result in a 0.2 percent increase in
consumptive water use under low flow conditions of 3000 cfs, or a 0.2 percent increase in
consumptive water use even under conditions of 2000 cfs. Because the impacts previously
analyzed were not near any known impact threshold, the staff determined that these changes
would not affect the staff's conclusion that surface water use impacts would be SMALL.

5.3.2.2 Groundwater

The potential impacts from groundwater use are described in Section 5.2.2.2 of the ER
(Southern 2008a) and in Southern’s response to Requests for Additional Information
(Southern 2007a,b). The existing VEGP Units 1 and 2 are among the largest users of
groundwater in the region. The proposed VEGP Units 3 and 4 at the VEGP site would use
groundwater to supply make-up water for the SWS, the fire protection system, the plant
‘demineralized water system, the potable water supply, and other miscellaneous water uses.

Wells at the VEGP site are permitted currently by the State of Georgia Environmental Protection
Division to withdraw an annual average rate of 20,800 m*/d (5.5 MGD, 3819 gpm) with a
maximum monthly average of 22,700 m%d (6 MGD, 4167 gpm). Records for 2005

(Southern 2008a) indicate that only 0.245 L/s (3.89 gpm) was withdrawn from the Tertiary
aquifer while 36.72 L/s (582 gpm) was withdrawn from the Cretaceous aquifer. Thus, the
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majority of the groundwater resource used by the VEGP site is withdrawn from the Cretaceous
aquifer, and the rate of withdrawal is well below the permitted level.

Three of the VEGP site's existing nine groundwater wells at the VEGP site are completed in the
confined Cretaceous aquifer and are used now to supply make-up water for the operation of
Units 1 and 2. The six additional wells are completed in the confined Tertnary aquifer and
provide water for site-specific operations.

A potential offsite impact during the operation of the proposed VEGP Units 3 and 4 from
projected water use is related to the water budget of the aquifer system. Impacts are the
withdrawal of groundwater that would not be available to others, as well as the physical
drawdown of the hydraulic head of the confined aquifer that implies pumping cost increases for
neighboring groundwater users.

Projected annual average groundwater resource use for the operation of the existing and
proposed units at normal and maximum operating conditions are shown in Table 5-3.
Groundwater use under normal long-term demand for the operation of the proposed VEGP
Units 3 and 4 is 47.4 L/s (752 gpm). This demand flow rate compares to a deep aquifer
baseflow estimated to range from 5210 to 9550 L/s (119 to 218 MGD) (see Section 2.6.1.2).
Because at the VEGP location the deep aquifer flows toward erosional windows that permit
discharge to the Savannah River, any use of deep aquifer groundwater acts to decrease
discharge to the river. The normal demand of 47.4 L/s represents at most 0.9 percent of the
baseflow of the deep aquifer. ‘

The normal operating groundwater demand for both existing and proposed units would be
93.5 L/s (1482 gpm) and the maximum operating groundwater demand would be 343.2 L/s
(5440 gpm). Six cases of groundwater withdrawal are presented in Table 5-3. They quantify
aquifer drawdown in the year 2025 and 2045 for normal operation, drawdown after 30 days for
several maximum water withdrawal examples, and a drawdown after 2 days for the maximum
withdrawal case.

To evaluate the potential offsite impacts of groundwater use by the proposed units, drawdown
calculations have been completed using conservative analysis methods. The existing
Cretaceous aquifer well closest to the VEGP site property boundary has been selected as a
representative location for water withdrawal, and the shortest distance to the boundary has
been chosen as the distance to the nearest future offsite groundwater user. Analyses by
Southern employed a well 1740 m (5700 ft) from the facility boundary; however, Southern also
identifies proposed locations for new wells and one is approximately 1070 m (3500 ft) from the
boundary. The staff has analyzed both cases.
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Table 5-3. Drawdown Resulting from Groundwater Withdrawal During Operation of the
Proposed VEGP Units 3 and 4

o Drawdown at Drawdown at
Time Pumping Rate 1740 m (5700') 1070 m (3500°)

Water Withdrawal Scenario Period Lis  (gpm) m (ft) m (ft)
Aquifer response 2025 ’ :

Units 1 and 2 normal 39yr 46.1  (730) 1.80  (5.89) 1.95 (6.40)

Units 3 and 4 normal : 11 yr 474 (752) 164 (637) 180 (5.91)

93.5 (1482) 344 (1126) 3.75 (12.31).

Aquifer response 2045 '

Units 1 and 2 normal 59 yr 46.1 (730) 186  (6.11) 2.02 (6.62)

Units 3 and 4 normal 31yr 474 (752) 1.81 (5.94) 197 (6.47)

93.5 (1482) 367 (12.05) 399 (13.09)

Unit 1 or 2 maximum 30 days
Unit 1 or 2 max 725 (1150) 126  (4.13) 1.51 (4.94)
Unit 2 or 1 normal A 30 d 231 (365) 040 (1.31) 0.48 (1.57)
Units 3 and 4 normal . 474 (752) 083 (2.70) 0.99 (3.24)
249  (8.14) 2.98 (9.75)

Unit 3 or 4 maximum 30 days
Units 1 and 2 normal 46.1 (730) 080 (2.62) 0.96 (3.14)
Unit 3 or 4 normal 23.7 (376) 0.41 (1.35) 0.49 (1.62)

Unit 4 or 3 max 30d 9911 (1570) . 172 (565) 206 (6.75)
293  (961) 351 (11.51)

Four units maximum 30 days
Units 1 and 2 max 145 (2300) 2.50 (8.19) 2.99 (9.80)
Units 3 and 4 max 30d 198 (3140) 341 (11.19) 4.08 13.38)
343 (5440) 591 (19.38) 7.07 (23.19)

Four units maximum 2 days

Units 1 and 2 max 145 (2300) 1.16 (3.82) 1.63 (5.36)

Units 3 and 4 max 2d 198 (3140) 159 (5.21) 223 (7.32)
, 343 (5440) 275 (9.03) 3.87 (12.69))

Conservative models are employed by Southern and the NRC staff to estimate drawdown in the
confined Cretaceous aquifer as a result of groundwater withdrawal from the Cretaceous aquifer.
A simplified form of the Theis equation for estimating drawdown in a confined aquifer

(Theis 1935; Cooper and Jacob 1946) was used to estimate drawdown in the Cretaceous
aquifer. This analysis assumes the aquifer is homogeneous, isotropic, has negligible recharge
and gradient, as well as negligible boundary impacts. The water is assumed to be released
from storage within the aquifer in response to declining hydraulic head. This is a conservative
representation because not all of the water withdrawn by pumping comes from storage because
there are recharge and gradients. The analysis is also conservative because it focuses the
cumulative withdrawal from multiple wells at one point nearest to a hypothetical offsite
groundwater user. Several groundwater wells completed in the Cretaceous aquifer would be
used to withdraw groundwater. Groundwater users of the Cretaceous aquifer are several miles
away.
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Cretaceous Aquifer

Data on the hydraulic properties of the Cretaceous aquifer are published in the Final Safety
Analysis Report for VEGP Units 1 and 2 (Southern 2003) and were gathered during the
installation and testing of the deep production wells. The transmissivity of 0.0227 m?/s
(158,000 g/d/ft) is identified by Southern (2008a) as a mid-range value for use in analyses.

The storativity value of 3.1 x 10™* (dimensionless) is the arithmetic mean of values reported in
the Final Safety Analysis Report. '

Estimated drawdowns for the normal and maximum withdrawal rates are shown in Table 5-3.
The normal withdrawal case with a well-to-boundary distance of 1740 m (5700 ft) for all units
operating and a cumulative rate of 93.5 L/s (1482 gpm), yields approximately 3.44 m (11.3 ft) of.
drawdown through 2025 (approximately 39 years of operation for Units 1 and 2, approximately
11 years of operation for the proposed VEGP Units 3 and 4). The same rates yield
approximately 3.67 m (12.1 ft) of drawdown through 2045 (approximately 59 years of operation
for VEGP Units 1 and 2, approximately 31 years of operation for the proposed VEGP Units 3
and 4). From VEGP Units 1 and 2 operation alone, these represent differences of
approximately 1.6 m (5.4 ft) and 1.8 m (5.9 ft) for the water withdrawal associated with proposed
VEGP Units 3 and 4. If either Units 1 or 2 were to require maximum groundwater withdrawal,
the difference in drawdown after 30 days would be approximately 0.86 m (2.8 ft). If either of the
new units were to require maximum groundwater withdrawal, the difference in drawdown after
30 days would be approximately 1.3 m (4.3 ft). If all four units were to require maximum off-
normal groundwater withdrawal, the difference in drawdown (i.e., maximum rate drawdown
minus normal rate drawdown) after 30 days would be less than 4.3 m (14 ft) at the property
boundary.

In a recent study undertaken for the USGS, Cherry and Clarke (2007) studied groundwater
pumping scenarios for'the proposed VEGP Units 3 and 4. They simulated existing and potential
future conditions in the aquifer underlying the VEGP site using an existing USGS MODFLOW
groundwater model of a 11,538.4-km? (4455-mi?) area (Cherry 2006). The model provides
estimates of drawdown as a result of long-term, steady-state stresses, including the incremental
increases proposed for VEGP Units 3 and 4. It simulates the response of a three-dimensional
system of aquifers comprised of six separate aquifers separated by confining units and overlain
by the Water Table aquifer. For the case examining the incremental increase of long-term
average pumping rate of 47.8 L/s (757 gpm, 1.09 MGD) for operation of proposed VEGP Units 3
and 4, the USGS model forecasts an incremental increase in drawdown of 0.61 m (~2 ft) in the
upper and lower Midville aquifers. Aquifers overlying the Midville aquifers in the deep regional
aquifer and the tertiary aquifer were found to exhibit lesser drawdown impacts. The drawdown
response of the shallower aquifers is a result of simulated leakage through confining zones in
-response to deep aquifer pumping. This is a moderating influence neglected in the simplified
model of drawdown employed by Southern. The 0.61 m (~2 ft) forecast compares with the
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1.6-m (5.4-ft) and 1.8-m (5.9-ft) forecasts for the years 2025 and 2045 provided by the simplified
and conservative model described above.

In addition to confirming Southern’s calculations of drawdown, the staff used the proposed well
locations that are approximately 1070 m (3500 ft) from the property boundary to calculate
drawdown. Estimates of drawdown increased roughly 10 percent for mulityear estimates for all
normal pumping rates and roughly 20 percent for 30-day estimates involving maximum pumping
rates.

The estimates above reflect the potential impact at the property boundary. The closest users of
the Cretaceous aquifer are a municipal well 23.3 km (14.5 mi) away, an industrial well 13.7 km
(8.5 mi) away and Savannah River Site wells located in D-Area 6.4 km (4 mi) away. At these
distances the change in drawdown resulting from the production of water during operation of the
proposed VEGP Units 3 and 4 through 2045 (approximately 30 years after startup of the
proposed units) is estimated-as less than 1.5 m (5 ft) for these users.

The original water level of the Cretaceous aquifer prior to Units 1 and 2 operations was
approximately 56.1 m (184 ft) above mean sea level (MSL) in the vicinity of the VEGP site. The
base of the upper confining strata for the Cretaceous aquifer is at an elevation of approximately
-77.4 m (-254 ft) MSL,; therefore, the original confining hydraulic head was approximately

133.5 m (438 ft) above the aquifer sediments. Based on recent submittals by Southern to the
State of Georgia (Southern 2006a), since VEGP Units 1 and 2 operations began in 1987 and
1989, the hydraulic head of the Cretaceous aquifer has dropped approximately 4.6 m (15 ft) in
the vicinity of well MU-1 and. 7 m (23 ft) in the vicinity of MU-2A in 2004 (Southern 2003;
Southern 2007a, b). Clearly, the pumping stress to support the proposed Units 3 and 4 would
not dewater an aquifer with an excess of 120 m (400 ft) of confining hydraulic head, and does
not substantially alter drawdown at offsite well locations.

The proposed VEGP Units 3 and 4 would use 47.4 L/s (1.08 MGD, 752 gpm) for normal
operation and 198.1 L/s (4.52 MGD, 3140 gpm) for maximum operation demand (Southern
2008a). These groundwater use rates compare to the deep aquifer baseflow estimates of 5210
to 9570 L/s (119 to 218.4 MGD). Water requirements for the proposed plant represent 0.90
(normal) and 3.8 (maximum) percent of the lower estimate of deep aquifer baseflow. The
normal and maximum operational demands for the proposed VEGP Units 3 and 4 are within the
groundwater-use permit held by Southern, provided existing VEGP Units 1 and 2 are operating
under normal demand. [f both the existing two units and two new units (i.e., all four units) were
at maximum demand, the incremental increase in the groundwater-use permit for maximum
monthly average flow rate would be 80.2 L/s (1.83 MGD), or 1.5 percent of the lower estimate of
deep aquifer baseflow. Thus, the groundwater resource use at these rates for the proposed
plants could be sustained for the life of the facility. The average long-term demand 47.4 L/s
(752 gpm) also represents recharge to the regional groundwater system from an area
approximately 2.4 times the size of the VEGP site based on the 1.9 in./yr recharge rate
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estimated by the USGS. Thus, groundwater resource use at rates required for the proposed
plants could be sustained for the life of the facility. :

Tertiary Aquifer

A review of hydraulic head contour plots for the Tertiary aquifer during 1971 and 1984 (Southern
2003) and June 2005 to June 2006 (Southern 2008a) reveals a gradual decline in the hydraulic |
head of the Tertiary aquifer during the period covering construction and operation of VEGP
Units 1 and 2. In the vicinity of VEGP Units 1 and 2, where the record is longer, the decline is
as much as 4.6 m (15 ft) since 1971 and 1.5 m (5 ft) since 1984, (i.e., hydraulic head of 35.1 m
[115 ft] in 1971, 32.0 m [105 ft] in 1984, and 30.5 m [100 ft] in June of 2006). Most of this
change occurred prior to Unit 1 coming online in 1987. Since 1971, the data set has undergone
substantial change in spatial coverage and temporal continuity; and, consequently, there is not
a long-term record of change in the immediate vicinity of the proposed VEGP Units 3 and 4.
However, the rate of pumping documented in 2005, 0.25 L/s (4 gpm), would result in a
undetectable drawdown in the Tertiary aquifer at the VEGP site boundary as a result of
groundwater withdrawals from the Tertiary aquifer.

The hydraulic heads of the Cretaceous aquifer and Tertiary aquifer in the vicinity of the VEGP
site are approximately 49 m (160 ft) and 37 m (120 ft) above MSL, respectively. Thus, there is
an upward gradient driving groundwater from the Cretaceous toward the Tertiary aquifer.
Further, records submitted by Southern to the State of Georgia reveal that pumping the
Cretaceous aquifer results in drawdowns less than 12 m (40 ft). Accordingly, an upward -
gradient is maintained during pumping of the Cretaceous and negligible impact on the

Tertiary aquifer is anticipated.

Water Table Aquifer

The Water Table aquifer appears to be hydraulically isolated from the underlying confined
Tertiary aquifer by the Blue Bluff Marl; however, some isolated data suggest the potential for
local communication between the two aquifers. The hydraulic head of the Water Table aquifer
ranges from 50.3 to 43 m (165 to 140 ft) above MSL in the vicinity of the power block. The head
in the Tertiary aquifer ranges from 38.1 to 32 m (125 to 105 ft) above MSL in the same vicinity.
A downward gradient exists between these two aquifers, driving groundwater from the Water
Table.aquifer toward the Tertiary aquifer (Southern 2008a). In the vicinity of the VEGP site, the |
Blue Bluff Marl separating these two aquifers is believed to be a high-integrity confining unit; this
is supported by the hydraulic head difference observed between the two aquifers at all but one
location. The anomalous data indicate a Water Table aquifer hydraulic head of 35.7 to 36.0 m
(117 to 118 ft) MSL in the vicinity of monitoring wells OW-1001 and B-1004 at the eastern edge
of the power block. Thus, water from the Water Table aquifer could flow downward into the
Tertiary aquifer at this location. Hydraulic isolation of the Water Table aquifer from the
underlying confined aquifer systems implies no impact or a negligible impact to the Water Table
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aquifer from pumping the Tertiary or Cretaceous aquifers. If there is localized communication
between the Water Table and Tertiary aquifers, flow would occur from the Water Table aquifer
into the Tertiary aquifer, and hydraulic isolation of the Water Table aquifer would be maintained.

As a result of construction of the proposed VEGP Units 3 and 4 the Water Table aquifer in the
vicinity of the VEGP site would experience a change in net infiltration (i.e., recharge from
precipitation) during operation of the units because of the construction of buildings, paving
parking lots, maintainance of a large area as vegetation free, and construction of a stormwater
discharge system. Data provided for wells in the immediate vicinity of VEGP Units 1 and 2
(Southern 2008a) illustrate water table change over the period of record is variable, but all
changes appear to range between 1.5 and 2.4 m (5 and 8 ft) in magnitude.

Summary

Groundwater supplies for normal and maximum operational scenarios have been evaluated
using a conservative conceptual model. Drawdown levels forecast for normal withdrawals are
less than 2.1 m (7 ft) after approximately 30 years of operation. Drawdown ievels forecast for
maximum withdrawal for a period of 30 days are short-term impacts for which the aquifer would
recover. These short-term drawdowns are also less than 2.1 m (7 ft) at the site boundary for
single unit maximum demand. These incremental drawdown levels are small in comparison to
the 120 m (400 ft) of confining hydraulic head in the Cretaceous aquifer. In their study for the
U.S. Geological Survey using a regional groundwater model that accounts for the interactions
among the multiple aquifers underlying the VEGP site, Cherry and Clarke (2007) found the
incremental increase in drawdown for the deep aquifer was 0.61 m (2 ft).

A review of work by the U.S. Geological Survey revealed an estimated range of deep aquifer
baseflow from 5210 to 9550 L/s (119 to 218 MGD) (see Section 2.6.1.2). Long-term normal
demand for operation of the proposed VEGP Units 3 and 4 would be 47.4 L/s (752 gpm). Using
the low estimate of baseflow, this represents less than 1 percent of the baseflow of the deep
aquifer.

Southern would not use Tertiary aquifer wells to supply groundwater for proposed VEGP Units 3
and 4. Data provided by Southern (2008a) when supplemented with regional data in

U.S. Geological Survey reports (Clarke and West 1997, 1998; Cherry 2006), indicate an upward
gradient is maintained between the Cretaceous and Tertiary aquifers. Thus, impacts to the _
Tertiary aquifer from groundwater withdrawals from the Cretaceous aquifer are small. This was
confirmed by the regional groundwater model (Cherry and Clarke 2007). Southern would also
not use the Water Table aquifer to supply groundwater for proposed VEGP Units 3 and 4. The
Water Table aquifer appears hydraulically isolated from both confined aquifers by the Blue Bluff
Marl. Hydraulic head in the Water Table aquifer is higher than that of the Tertiary aquifer.

During VEGP Unit 3 and 4 operation, recharge to the Water Table aquifer would be altered
locally by the facility as constructed. However, alteration to hydraulic head in response to
changed recharge rates would be localized.
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Based on the foregoing, the staff concludes that groundwater-use impacts of the proposed
VEGP Units 3 and 4 would be SMALL, and mitigation is not warranted.

Following publlcatlon of the draft EIS, Southern advised NRC staff (Southern 2007f) that, based
on changes between Revision 15 and Revision 16 of the AP1000 DCD, the maximum
groundwater demand for Vogtle Units 3 and 4 would be expected to decrease by about 11
percent. Because the impacts of this decrease in groundwater demand are bounded by the
present analysis, the staff determined that its conclusions regardmg groundwater use would not
change.

5.3.3 Water-Quality Impacts
5.3.3.1 Savannah River

The GDNR classified the Savannah River at the VEGP site for fishing water use (GDNR 2007a).
The water-quality standards for temperature are not to exceed 32.2°C (90°F), and at no time is
the temperature of the receiving waters to be increased more than 2.8°C (5°F) above the intake
temperature. A provision is included that allows for use of a reasonable and limited mixing
zone; however, evidence must be provided that such a zone would not create an objectlonable
or damaging pollution condition.

Southern states in its ER that the discharge outfall would enter the Savannah River 123.1 m
(404 ft) downstream from the existing outfall (Southern 2008a) and on the same (Georgia) bank
‘of the river (see Figure 5-1). The effluent from the proposed outfall would enter the river from a
single submerged port angled 70 degrees from the shoreline (pointing toward the center of the
channel and slightly downstream) (see Figures 3-6 and 3-7).

For purposes of determining the bounding water temperature impacts, the staff examined the
variable effluent and river discharge conditions. As noted by Southern in its ER, and
corroborated by the staff's analysis, the extent of the 2.8°C (5°F) above ambient mixing zone
would be largest when the following conditions simultaneously occur: river discharge is the
lowest, the outfall discharge is the largest, and the maximum temperature difference exists
between the ambient river and the effluent. The independent assessment performed by the
staff assumed flow in the Savannah River was consistent with the Draft Drought Contingency
Plan (USACE 2006) releases in Drought Level 3. Thus, the the Savannah River discharge was
assumed to be 108 L/s (3800 cfs) with a corresponding stage elevation of 23.59 m (77.4 ft)
above MSL. At the location of the discharge outfall, the Savannah River would be
approximately 95.1 m (312 ft) wide with an average depth of 2.50 m (8.2 ft) and have a cross-
sectional average velocity of 0.457 m/s (1.50 ft/s). The local water depth near the outfall, which
is located near the deepest point in the cross-section, is 3.05 m (10.0 ft).

The distance between the existing outfall and the proposed outfall was a factor in Southern’s
analysis. A larger distance between the outfalls provides greater opportunity for the ambient
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river water to mix with effluent from VEGP Units 1 and 2 before encountering effluent from

~ proposed VEGP Units 3 and 4. Likewise, a shorter distance between the two outfails would
raise the ambient river temperature, and a larger mixing zone for the downstream VEGP Units 3
and 4 would be produced.

The staff made a bounding assumption that discharge from VEGP Units 1, 2, 3, and 4 was
combined into a single discharge pipe instead of specifying a set distance between the two
outfalls. The diameter of the pipe governs the effluent velocity and mixing as the effluent leaves
the discharge pipe. Itis important under this assumption to alter the diameter of the pipe so that
the exit velocity is equivalent when the effluents are combined. Southern states in its ER that at
the outfall terminus, the discharge pipe would be 0.6 m (2 ft) in diameter (Southern 2008a),
resulting in an effluent velocity of 6.64 m/s (21.8 ft/s) at the maximum design discharge of

1941 L/s (68.5 cfs, 30,761 gpm) from VEGP Units 3 and 4 (Southern 2008a). The effluent
discharge from VEGP Units 1 and 2 was 631.5 L/s (22.3 cfs or 10,000 gpm) based on an
average value at 4 cycles of concentration (Southern 2008a). The combined effluent used in
the analysis was 2572 L/s (90.8 cfs), and the modified pipe diameter was increased to 0.70 m
(2.3 ft) to maintain the VEGP Units 3 and 4 effluent velocity in the simulation. Although the
CWS blowdown mixes with SWS blowdown, sanitary waste, and other effluents in the common
sump before being discharged through the outfall, the staff made an assumption that all waste
issuing from the outfall was at the cooling water system maximum blowdown temperature of
32.8°C (91°F) (Southern 2008a).

The largest 2.8°C (5°F) above ambient mixing zone would occur when the temperature
difference is the greatest between the ambient river and the discharging effluent, assuming fixed
river and effluent discharge rates. Therefore, the maximum temperature difference wouid occur
when the ambient river temperature was a minimum. Monthly water temperature data collected
near Shell Bluff Landing were analyzed for the period between January 1973 and August 1996.
Minimum river temperatures were approximately 5°C (41°F) on both February 1, 1977 and
January 31, 1978. The temperature difference between the ambient river and the discharge
effluent was therefore calculated to be 28°C (50°F).

The staff performed an independent assessment of the effluent plume extent using CORMIX
version 5.0 (Jirka et al. 2004), and assumed the conservative river conditions described above
(e.g., minimum river temperatures, maximum discharge temperatures, and combining total
effluent from VEGP Units 1 through 4 into the proposed VEGP Units 3 and 4 discharge pipe).
The extent of the 5°F above ambient isotherm is shown in Figure 5-1. The maximum
downstream extent of the 5°F above ambient isotherm was 29.6 m (97 ft) downstream of the
outfall pipe. As shown in the figure, the plume curves after leaving the pipe and turns
downstream following the river flow. The maximum width of the curved isotherm was 4.6 m
(15 ft).
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Figure 5-1. Extent of the 2.8°C (5°F) Above Ambient Isotherm Created by the Proposed VEGP
Units 3 and 4 Discharge Pipe in the Combined Effluent Analysis

The staff performed a second analysis to identify the maximum downstream and lateral location
of the 90°F isotherm, which is 1°F below the effluent release temperature. The same release
conditions were assumed for this analysis (e.g., maximum discharge temperatures and
combining total effluent from VEGP Units 1 through 4 into the proposed VEGP Units 3 and 4
discharge pipe). However, the maximum extent of the 90°F isotherm would occur whenever the
ambient river temperature is as close to the release temperature as possible, and maximum
river temperature near Shell Bluff Landing was approximately 81°F. As with the analysis above,
the river discharge was assumed to be at 108 m®s (3800 cfs). Results generated by CORMIX
indicate the maximum downstream extent of the 90°F isotherm would occur at a distance of

0.9 m (3 ft) downstream of the outfall pipe. Because of the proximity of the 90°F isotherm to the
pipe terminus, the plume had not yet been significantly influenced by the river discharge, and
the lateral extent of the isotherm was greater than the downstream extent. The maximum
lateral extent of the 90°F isotherm from the outfall pipe terminus toward the river centerline was
2.21 m (7 ft). '
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The analysis performed by Southern and described in the ER (Southern 2008a) investigated
two river discharge levels: 261 m%/s (9229 cfs) (average discharge) and 112 m®s (3967 cfs)
(low-flow discharge). The largest 5°F above ambient isotherm was computed for the scenario
with the lowest river discharge, largest effluent discharge, and the greatest temperature
difference between the effluent and the ambient river. However, unlike the staff's analysis,
Southern assumed that the outfall pipe for the proposed VEGP Units 3 and 4 was located 123 m
(404 ft) downstream of the existing VEGP Units 1 and 2 outfall pipe (note: the staff performed a
similar analysis, which is presented in Chapter 7, Cumulative Impacts, of this EIS). The
distance between the outfall pipes influences the size of the plume resulting from operation of
the proposed VEGP Units 3 and 4. To understand the change in ambient river conditions at the
VEGP Units 1 and 2 outfall, Southern first developed a CORMIX model of the VEGP Units 1
and 2 plume. Along the centerline of the plume path the water temperatures are the greatest,
and Southern applied the computed water temperatures 123 m (404 ft) downstream as the
ambient river temperatures for the proposed VEGP Units 3 and 4 outfall analysis. The largest
5°F above ambient isotherm resulting from the proposed VEGP Units 3 and 4 outfall extended
17.4 m (57 ft) downstream and 6.7 m (22 ft) laterally across the river from the proposed outfall
pipe terminus (Southern 2007a). The Savannah River would be approximately 95.1 m (312 ft)
wide at drought level 3 flow rate.

The staff extended its thermal impact assessment using the CORMIX model to consider the
potential impacts of chemical pollutants in the discharge to the Savannah River. Dilution was
defined as the ratio between the initial concentration at discharge to the concentration at some
given location away from the outfall. The calculations performed by Southern estimate dilution
ratios range between 60 and 120 during periods of average Savannah River discharge. For the
analysis performed by staff and at the edge of the 5°F above ambient isotherm described
above, the dilution ratio was computed to be 10. For example, if the dilution ratio were 10 at the
edge of the mixing zone and the discharge concentration was 20 ppm, then the concentration at
the mixing zone edge would be 2 ppm. The dilution ratio was smaller under the more
conservative conditions used by the staff. ’

Discharge limits to the Savannah River for the proposed VEGP Units 3 and 4 would be
established by GDNR through the NPDES permitting process. Based on the computed size of
the proposed VEGP Units 3 and 4 discharge plume, computed by both the staff and by
Southern, and the relatively high levels of dilution at the mixing zone boundary, the NRC staff
concludes that the impacts of the effluent plume on the Savannah River would be SMALL and
localized. The staff assumes that the types and concentrations of potential chemical pollutants
discharged from Units 3 and 4 would be similar to those from Units 1 and 2.
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5.3.3.2 ' Groundwater

There are no potential impacts on groundwater quality from the-operation of the proposed
VEGP Units 3 and 4. However, cumulative impacts to which the proposed VEGP operation may
contribute (i.e., salt water intrusion, tritium in the Water Table aquifer, and contaminants
underlying the Savannah River Site) are addressed in Chapter 7 of this EIS.

5.4 Ecological Impacts

This section describes the potential impacts to ecological resources from operation of two new
units at the VEGP site, transmission line operation, and transmission line right-of-way

* maintenance: The impacts are discussed for terrestrial ecosystems, aquatlc ecosystems, and
threatened and endangered species. ’

5.4.1 Terrestrial Impacts

The proposed cooling system for the proposed VEGP Units 3 and 4 at the VEGP site is a
closed-cycle system that would employ natural draft cooling towers. The heat would be
transferred to the atmosphere in the form of water vapor and drift. Vapor plumes and drift may
affect crops, ornamental vegetation, and native plants, and water losses could affect shoreline
habitat. In addition, bird collisions and noise-related impacts are possible with natural draft
cooling towers.

Electric transmission systems have the potential to affect terrestrial ecological resources

through right-of-way maintenance, bird collisions with transmission lines, and electromagnetic
fields (EMFs). Southern estimates that one additional 500-kV transmission line would be

required to distribute the additional generation from proposed VEGP Units 3 and 4

(Southern 2008a). The proposed new transmission line right-of-way would likely connect the I
VEGP site with the Thomson-Vogtle substation west of Augusta. The transmission line would
cross Burke, Jefferson, McDuffie, and Warren Counties. It is anticipated it would be a 46-m
(150-ft)-wide right-of-way approximately 97 km (60 mi) long. Maintenance activities on the new
transmission right-of-way would be the responsibility of GPC (Southern 2008a). Each of these |
topics is discussed in the following paragraphs.

5.4.1.1 Impacts on Vegetation

Impacts on crops, ornamental vegetation, and native plants may result from cooling tower drift,
icing, fogging, or increased humidity. No row crop agricultural land exists on the VEGP site.
However, forests and forested wetlands occur both onsite and offsite in the vicinity of the
VEGP site. '
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Through the process of evaporation, the total dissolved solid concentration in the CWS
increases. A small percentage of the water in the CWS is released into the atmosphére as fine
droplets containing elevated levels of Total Dissolved Solids (TDS) that can be deposited on
nearby vegetation. Operation of the CWS would be based on four-cycles of concentration,
which means the TDS in the make-up water would be concentrated approximately 4 times
before being released. CWS water losses from drift are minor in comparison to evaporation and
blowdown discharge losses, and the maximum drift rate reported by Southern is 1.5 L/s

(24 gpm) when both towers are operating (Southern 2008a).

Depending on the make-up source waterbody, the TDS concentration in the drift can contain
high levels of salts which under certain conditions and for certain species can be damaging.
Vegetation stress can be ‘caused from drift with high levels of TDS deposition, either directly by
deposition onto foliage or indirectly from the accumulation in the soils. Southern estimates a
single cooling tower's plume to have a maximum deposition rate of 4.0 kg/ha/mo (3.6 Ibs/ac/mo)
(Southern 2008a), and that maximum deposition would occur 490 m (1600 ft) from the tower.
Regardless of the plume direction, maximum deposition would occur on the VEGP site. The
drift from the proposed VEGP Units 3 and 4 towers would overlap because the towers are only
340 m (1100 ft) apart. Therefore, the maximum estimated cumulative deposition rate is

8.0 kg/ha/mo (7.2 Ibs/ac/mo) at 490 m (1600 ft) north of the towers (4.0 kg/ha/mo

[3.6 Ibs/ac/mo] per tower). These estimates are based on a cooling tower characteristics
described in the ER (Southern 2008a). Southern (2008b) has since updated the original
analysis using Revision 16 of the Westinghouse AP1000 DCD (Westinghouse 2007), which
includes an increase in drift and evaporation rates of about 4 percent, thus resulting in increases
in the the maximum salt deposition by about 0.3 kg/ha/mo (0.2 Ibs/ac/mo) for each tower. The
location of the maximum deposition rate is in the vicinity of the proposed Units 3 and 4
switchyard, more than 1.6 km (1 mi) from the northern site boundary. General guidelines for
predicting effects of drift deposition on plants suggest that many species have thresholds for
visible leaf damage in the range of 10 to 20 kg/ha/mo (9 to 18 Ibs/ac/mao) on leaves during the
growing season (NRC 1996). Since the maximum deposition for the proposed VEGP Units 3
and 4 is below the level which could cause visible leaf damage in many common species, even
if the higher Revision 16 value is used the impacts would be negligible. The impact of drift on
crops, ornamental vegetation, and native plants was evaluated for existing nuclear power plants
in the Generic Environmental Impact Statement for License Renewal of Nuclear Plants NUREG-
1437 (GEIS) and was found to be of minor significance (NRC 1996). This determination also
included existing nuclear power plants with more than one cooling tower.

Southern expects the longest vapor plume associated with the new towers would be 10 km

(6 mi), but would only occur 3.9 percent of the time (Southern 2008a). The longest piume
length would occur in the winter months and the shortest in the summer months. Ground-level
fogging and icing do not occur currently at the cooling towers for VEGP Units 1 and 2 and are
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not expected to occur at the new cooling towers associated with proposed VEGP Units 3 and 4.
Therefore, impacts associated with fogging and icing would be negligible.

The potential impact on crops, ornamental vegetation, and native plants from the operation of
cooling towers for the proposed VEGP Units 3 and 4 at the VEGP site would be minimal and
mitigation would not be warranted. ' '

5.4.1.2 Bird Collisions with Cooling Towers

The natural draft cooling towers associated with the proposed VEGP Units 3 and 4 would be
180 m (600 ft) high (Southern 2008a). The VEGRP site is located adjacent to the Savannah
River, and though migratory birds pass through the vicinity of the VEGP site, it is not located on
a major American flyway. No formal bird collision surveys have been conducted at the VEGP
site. However, the Environmental Protection Plan for VEGP Units 1 and 2 stipulates that any
excessive bird-impact events be reported to NRC within 24 hours (Southern 1989). No
excessive bird-impact events have been reported onsite. Bird collision events that have been
investigated by Southern have been determined to be of no significance due to their infrequent
occurrence (Southern 2006b). The conclusion presented in the GEIS for license renewal is that
bird collisions with natural draft cooling towers are of small significance at all operating nuclear
power plants, including those with multiple cooling towers (NRC 1996). Consequently, the
incremental number of bird collisions, if any, associated with the operation of the two new
natural draft cooling towers for the proposed VEGP Units 3 and 4 at the VEGP site, would be
minimal and mitigation would not be warranted.

541.3 Noise

The effects of noise on most wildlife species are poorly understood partly because noise
disturbance cannot be generalized across species or genera, and there may be response
differences among individuals or groups of individuals of the same species (Larkin et al 1996;
AMEC Americas Limited 2005). An animal’s response to noise can depend on a variety of
factors including the noise level, frequency distribution, duration, existence of background noise,
time of year, animal activity, age, and sex (AMEC Americas Limited 2005). The potential effects
of noise on wildlife include acute or chronic physiological damage to the auditory system,
increased energy expenditure, physical injury incurred during panicked responses, and
interference with normal activities, such as feeding, impaired communication among individuals
and groups (AMEC Americas Limited 2005). The impacts of these effects might include habitat
loss through avoidance, reduced reproductive success, and mortality. Long term noise
thresholds are not established for wildlife, evidence for habituation is limited, long-term effects
are generally unknown, and how observed behavioral and physiological response might be
manifested ecologically and demographically are poorly understood (AMEC Americas Limited
2005).
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The noise levels from natural draft cooling tower operation and diesel generators are estimated
to be approximately 55 decibels (dBA) SPL (Sound Pressure Level) at 300 m (1000 ft)
(Southern 2008a). Researchers have found that dBA measurements contain frequencies out of
the hearing bandwidth of birds and some mammals and are not inclusive of the total hearing
range for other animals. Because of this, the dBA weighting system does not accurately
characterize sound exposure or hearing response for wildlife (Dooling 2002; AMEC Americas
Limited 2005). Natural-draft cooling towers emit broadband noise spectrally very similar to
environmental (wind) noise. In the case of relatively flat spectra, the spectrum level of cooling
tower and diesel generator noise given the estimated dBA SPL would be approximately 15 dB
SPL. Cooling tower noise does not change appreciably with time (steady state) and the
estimated noise level at 300m is well below the 80-85-dBA SPL threshold at which birds and
small mammals are startled or frightened (Golden et al. 1980). Using the startle criterion
reported by Golden et al.(1980), the noise level expected to be generated by cooling tower and
diesel generator operations would only approach startle levels in the immediate vicinity (within
5m for noise with approximately 60 dBA SPL at 300 m) of the tower or generator. In addition,
birds and other animals show habituation to acoustic deterrents (complex sounds designed with
spectral components to be within the hearing band of the target animal). Thus, noise generated
by natural draft cooling towers would be uniikely to disturb transient wildlife beyond the VEGP
site perimeter fence, which is over 300 m (1000 ft) from the towers. Seasonally or long-term
resident wildlife could be expected to habituate to cooling tower and generator noise.

Wildiife may also be affected by noise “masking” hearing of important sounds to which the
animal would react if they were heard. The approach of a predator would be one such sound.
In general, masking of signals in the frequency range of greatest sensitivity of an animal is
_probably more important to the well being of the animal than are sounds which evoke a
behavioral (startle) response causing the animal to move away from the sound source
(Dooling 2002). '

Impacts (startle to avoidance) within the distance of the VEGP perimeter fence, if any, would be
considered negligible owing to the large expanses of open habitat available into which mobile
wildlife species could move if disturbed. In addition, the new towers would be near the current
VEGP Unit 1 and 2 facilities, where wildlife have likely acclimated to typical operating facility
noise levels. Consequently, the potential for startle and avoidance responses by wildlife posed
by the incremental noise resulting from the operation of the two new natural draft cooling towers
for the proposed VEGP Units 3 and 4 and other facilities at the VEGP site would be minimal.
Less clear is the potential for masking of critical sounds within and external to the VEGP
perimeter fence. The potential for some level of masking, particularly at frequencies above 2 or
3 kHz, is likely within and external to the VEGP perimeter. Nevertheless, the loss of individuals
due to this phenomenon would be localized and would be expected to have a minimal impact on
overall population health.
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5414 Shoreline Habitat

Because of the small quantity of water withdrawn and discharged during operation relative to
the flow in the Savannah River, adverse impacts on the river shoreline are unlikely. Based on
NRC'’s own independent review (see Section 5.3.2.1), at the normal withdrawal rate of 2.35 m%/s
(83 cfs, 37,224 gpm), proposed VEGP Units 3 and 4 would withdraw up to 2.2 percent of the
total river flow at Drought Level 3. At the maximum withdrawal rate of 3.65 m*/s (129 cfs,
57,784 gpm), the Units 3 and 4 would withdraw between 1.5 and 3.4 percent of the total flow of
the Savannah River as the river fluctuates between the average flow rate and Drought Level 3.

A water surface elevation versus discharge relationship was developed by the USGS to monitor
discharge near the VEGP site (USGS 2007). Using this relationship and the maximum
withdrawal rate of 3.65 m®/s (129 cfs), the resulting decrease in river stage as a result of
operating the proposed VEGP Units 3 and 4 is approximately 5 cm (2 in.) at Drought Level 3
and approximately 2.5 cm (1 in.) under average discharge conditions.

As described in Section 5.3.2, the staff determined that it was still conservative to base its
analysis in this EIS on Drought Level 3. However, the staff did evaluate the fractional decline in
the river discharge resulting from maximum withdrawal at the flow rates of 85 m3/s (3000 cfs)
and 57 m3/s (2000 cfs) in addition to the 108 m3/s (3800 cfs) minimum for Drought Level 1, 2
and 3 from the current Drought Contingency Plan. The fractional maximum withdrawal rates at
85 m3/s (3000 cfs) and 57 m3/s (2000 cfs) are 4.3 percent and 6.5 percent respectively. At
these flow levels and using the maximum withdrawal rate for both Units 3 and 4, the decrease in
river stage would only be a matter of inches. Shoreline habitat is preadapted to survive
fluctuations in river levels. River flows below Drought Level 3 are expected to occur infrequently
and would be temporary in duration. Consequently, the staff anticipates that impacts to
shoreline habitat would be minor even under these conditions. Nevertheless, changes in
shoreline habitat could occur if the flows in the river are maintained at extremely low levels for
an extended period of time, without any appreciable flow variation.

Following publication of the draft EIS, Southern advised the NRC staff (Southern 2007f) that
based on changes between Revision 15 and Revision 16 of the AP1000 DCD, the maximum
surface water withdrawal for Vogtle Units 3 and 4 would increase by approximately 0.21 m3/s
(7.5 cfs). The staff evaluated the effect of this change on the analysis presented above, which
uses DCD Revision 15 maximum surface water withdrawal values currently in Southern’s ER
(Southern 2008a). The staff determined that this change would result in an increase in the
consumptive loss to the river of 0.2 percent at 3800 cfs. Such a change would result in an
insignificant reduction in river stage. Even assuming the lower river flow values of 85 m3/s
(3000 cfs) and 57 m3/s (2000 cfs),the water consumption between Revision 15 and 16 would be
from 4.3 percent (Rev 15) to 4.5 percent (Rev 16) for 85 m3/s (3000 cfs) and from 6.5 percent
(Rev 15) to 6.8 percent (Rev 16) for 57 m3/s (2000 cfs). Thus the changes identified by
Southern would result in a 0.2 to 0.3 percent increase in water consumption under low flow
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conditions. Because this is a very small increase in consumptive water loss, the staff
determined that the change in water withdrawal due to Revision 16 of the DCD would not affect
the staff's conclusion that surface water use impacts on shoreline habitat would be minor.

In summary, the staff analyzed the potential effects on terrestrial ecology from the drawdown of
the Savannah River at Drought Level 3 resulting from the maximum withdrawal rate due to the
operation of two additional natural draft cooling towers for the proposed VEGP Units 3 and 4 at
the VEGP site. The staff concluded that these effects would be negligible and mitigation would
not be warranted. Even at river flow rates of 85 m3/s (3000 cfs) and 57 m3/s (2000 cfs), any
impact to downstream shoreline habitat would result principally from the extremely low river
flows, and not the additional consumptive water loss due to Units 3 and 4. Furthermore, any
impact is expected to be infrequent, temporary, and largely reversible.

5415 Transmission Line Right-of-Way Management (Cutting and Herbicide
Application)

Southern stated that the same vegetation management practices currently employed by GPC
for the existing VEGP Units 1 and 2 transmission line rights-of-way (such as hand-cutting on an
as-needed basis) would be applied to the proposed new 500-kV transmission line right-of-way
(Southern 2008a). :

GPC performs aerial inspections of the transmission corridors five times each year to support

~ routine maintenance activities. These surveys are normally conducted using a helicopter. The
noise may startie and temporarily displace wildlife. However, these impacts are short term and
occur in a very local area. Woody growth is cleared from transmission line rights-of-way on a
5-year maintenance cycle. This cycle may vary based on public concerns, local ordinances, line
maintenance or environmental considerations. Vegetation management includes using
herbicides, hand tools, and light equipment. Hand cutting or herbicides are used in areas that
cannot be mowed either because it is impractical or because of environmental concerns.
Herbicide use is conducted in accordance with manufacturer specifications an by licensed
applicators. Any spills of fuel and/or lubricants that occur as a result of equipment use in the
transmission line right-of-way are immediately cleaned up and reported. GPC cooperates with
the GDNR to manage known sites considered environmentally sensitive within the transmission
line rights-of way (Southern 2008a). GPC has developed recommendations for maintenance
practices for the protection of pitcher plants, caves, nests, rookeries, and habitat such as rock
outcrops that occur within GPC rights-of-way (Southern 2007b). '

Transmission line rig‘ht-of-way maintenance was evaluated in the GEIS (NRC 1996), and the
impact was found to be of small significance at operating nuclear power plants with associated
transmission line rights-of-way of variable widths (NRC 1996). Consequently, the potential
effects on terrestrial ecology from transmission line maintenance in the new transmission line
rights-of-way would be negligible, and mitigation would not be warranted.
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5416 Bird Collisions with Transmission Lines

Section 4.1 of the Environmental Protection Plan for VEGP Units 1 and 2 stipulates that any
excessive bird-impact events be reported to NRC within 24 hours (Southern 1989).
Transmission line and right-of-way maintenance personnel have not reported dead birds from
collisions or contact with the Unit 1 and 2 transmission lines (Southern 2008a). GPC has an
Avian Protection Plan in place to monitor and address the impacts of transmission lines on
birds. Any impact events would be coordinated with GPC's Environmental Field Services and, if
necessary, coordination would also involve the FWS (GPC 2006). The conclusion presented in
the GEIS is that bird collisions with transmission lines are of small significance at operating
nuclear power plants, including transmission line rights-of-way with variable nhumbers of
transmission lines (NRC 1996). Thus, the addition of the proposed transmission line would
likely present few new opportunities for bird collisions. The additional number of bird collisions,
if any, would not be expected to cause a measurable reduction in local bird populations. -
Consequently, the incremental number of bird collisions posed by the operation of the new
transmission line for the proposed VEGP Units 3 and 4 at the VEGP site would be negligible
and mitigation would not be warranted.

5.4.1.7 Impact of EMFs on Flora and Fauna

EMFs are unlike other agents that have an adverse impact (e.g., toxic chemicals and ionizing
radiation) in that dramatic acute effects cannot be demonstrated and long-term effects, if they
exist, are subtle (NRC 1996). As discussed in the GEIS for license renewal (NRC 1996), a
careful review of biological and physical studies of EMFs did not reveal consistent evidence
linking harmful effects with field exposures. Thus, the conclusion presented in the GEIS for
license renewal (NRC 1996) was that the impacts of EMFs on terrestrial flora and fauna were of
small significance at operating nuclear power plants, including transmission systems with
variable numbers of transmission lines. Since 1997, over a dozen studies have been published
that looked at cancer in animals that were exposed to EMFs for all or most of their lives
(Moulder 2003). These studies have found no evidence that EMFs cause any specific types of
cancer in rats or mice (Moulder 2003). Therefore, the staff concludes that the incremental EMF
impact posed by the operation of the proposed transmission line at the VEGP site would be
minimal and mitigation would not be warranted. ’

5.41.8 Floodplains and Wetlands on Transmission Line Rights-of-Way

The effects of transmission line right-of-way maintenance on floodplains and wetlands was
evaluated in the GEIS for license renewal (NRC 1996). The impacts were found to be of small
significance at operating nuclear power plants with transmission line rights-of-way of variable
widths. The incremental effects of transmission line right-of-way maintenance on floodplains
and wetlands posed by the addition of the proposed transmission line for the proposed VEGP
Units 3 and 4 at the VEGP site would be negligible, and mitigation beyond use of best
management practices (BMPs) would not be warranted.
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5.4.1.9  State-Listed Species

The Georgia State-listed threatened bay star-vine (Schisandra glabra) is the only State-listed
plant species known to occur on the VEGP site. It was recorded on the wooded bluffs above
the floodplain in the vicinity of the proposed cooling water intake structure during the 2005
threatened and endangered species survey (TRC 2006). Its habitat preferences are such that it
could occur in the floodplain forest as well. In addition, mounds suggestive of the Southeastern
pocket gopher have been recorded just north of the VEGP site (Southern 2008a). Southern
would likely work with GDNR during operation to ensure species of concern are protected. No
other Georgia or South Carolina State-listed plant or animal species are known to occur within
3.2 km (2 mi) of the VEGP site (GDNR 2007b; SCDNR 2007). The potential impacts from
VEGP Units 3 and 4 operation on State-listed species at the VEGP site are considered
negligible. . :

Three State-listed species have been documented by the GDNR as occurring within the RDC:
the bald eagle (Haliaeetus leucocephalus), silky camellia (Stewartia malacodendron), and
sandhill rosemary (Ceratiola ericoides). A proposed 180-m (600- ft) buffer around the known
bald eagle nest site would minimize any potential impacts from transmission line construction
and maintenance. The impact on State-listed wildlife within the proposed transmission line
right-of-way, from noise, EMFs, and bird collisions is expected to be negligible. The impact on
State-listed species in the right-of-way due to of right-of-way maintenance activities is not known
due to the uncertainty of the final routing of the transmission line. However, based on
Southern’s past performance and established maintenance practices and procedures, the staff
has determined the impacts to State-listed species would likely be minimal. '

5.4.1.10 Summary of Terrestrial Ecosystein impacts

The potential impacts of operating the proposed VEGP Units 3 and 4 and two natural draft
cooling towers at the VEGP site on vegetation, birds, shoreline habitat, and any related impacts
on State-listed species are considered negligible. The potential impacts of transmission line
right-of-way maintenance (cutting and herbicide application) and similar impacts on floodplains
and wetlands, birds, and biota because of noise, EMFs, and bird collisions on State-listed
species are considered negligible, assuming BMPs are followed and State agencies are
consulted, as appropriate.

The staff reviewed the potential terrestrial ecological impacts of operating new generation
facilities at the VEGP site including the associated heat dissipation system, transmission lines,
and associated right-of-way maintenance. The staff concludes the impacts from operation of
the new facilities and associated transmission line right-of-way would be SMALL, and additional
mitigation beyond that mentioned in the text would not be warranted.
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5.4.2 Aquatic Impacts

This section discusses the potential impacts of the operation of the proposed VEGP Units 3 and
4 on the aquatic ecosystem in the Savannah River, onsite streams, and ponds, and water
courses crossed by the Thomson-Vogtle transmission rights-of-way.

5.4.21 Onsite Streams and Ponds

The only impacts to the onsite streams and ponds during the period of operation of the

proposed VEGP Units 3 and 4 would result from stormwater drainage. Southern has an

extensive stormwater drainage system and retention ponds for the VEGP site and this system
would be modified during construction of Units 3 and 4 to manage stormwater discharges prior

to discharge to the Savannah River (Southern 2008a). Southern would revise the existing

VEGP Stormwater Pollution Prevention Plan to reflect the addition of new paved areas and
facilities and changes in drainage patterns (Southern 2008a). The staff concludes that, based |
on the use of a stormwater system comparable to that currently used for the VEGP site, the
impacts to onsite streams and ponds from operation of the additional VEGP Units 3 and 4 would |
be minimal.

54.2.2 Savannah River

The potential impacts to the Savannah River from the operation of the proposed VEGP Units 3
and 4 would include the consumption of water from the Savannah River, the impingement and
entrainment of fish and aquatic organisms, the discharge of heated effluents, the discharge of

chemicals, and the physical impact of bottom scouring from the discharge.

Water Intake and Consumption

For aquatic resources, the primary concern related to water consumption is whether there is
ample water to operate the facility without a detrimental impact to the aquatic organisms living in
the Savannah River downstream of the facility. As shown in Table 5-2, at a normal consumptive
use rate for average conditions, the consumptive use of water by both Units 3 and 4 would
result in a reduction of 0.7 percent of the river flow. At the maximum consumptive use rate, the
two new units would consumptively use between 0.7 and 1.7 percent of the total flow of the
Savannah River depending on the drought level (average conditions to drought level 3) in the
Savannah River.

Potential impacts to aquatic organisms also are caused by impingement on the intake screens
or entrainment into the cooling water system. Impingement occurs when organisms are trapped
against the intake screens by the force of the water passing through the CWIS (66 FR 65256).
Impingement can result in starvation and exhaustion, asphyxiation (water velocity forces may
prevent proper gill movement or organisms may be removed from the water for prolonged
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periods of time), and descaling (66 FR 65256). Entrainment occurs when organisms are drawn
" through the CWIS into the proposed VEGP Units 3 and 4 cooling system. Organisms that
become entrained are normally relatively small benthic, planktonic and nektonic (organisms in
the water column) forms, including early life stages of fish and shellfish, which often serve as
prey for larger organisms (66 FR 65256). As entrained organisms pass through a plant’s
cooling system, they are subject to mechanical, thermal, and toxic stresses that are, in most
cases, lethal. :

A number of factors, such as the type of cooling system, the design and location of the intake
structure, and the amount of water withdrawn from the source waterbody greatly influence the
degree to which impingement and entrainment affect the aquatic biota.

First, Southern stated in its ER that a closed-cycle wet cooling tower system would be used for
the proposed VEGP Units 3 and 4. The proposed cooling system would be similar to the one
employed by VEGP Units 1 and 2 (Southern 2008a). Closed-cycle recirculating cooling water
systems can, depending on the quality of the makeup water, reduce water withdrawals by 96 to
98 percent of the amount that the facility would use if it employed a once-through cooling
system (66 FR 65256). This significant reduction in water withdrawal rate results in a
corresponding reduction in impingement and entrainment.

A second factor, the intake design through-screen velocity, greatly influences the rate of
impingement of fish at a facility. The higher the through-screen velocity, the greater the number
of fish impinged. EPA has established a national standard for the maximum design through-
screen velocity of no more than 0.5 ft/sec (66 FR 65256). EPA determined that species and life
stages evaluated in various studies could endure a velocity of 1.0 ft/sec, and then applied a
safety factor of two to derive the threshold of 0.5 ft/sec. Southern has stated that the proposed
Unit 3 and 4 intake structure would have a design through-screen velocity of less than

15 cm/sec (0.5 fi/sec) at a minimum river water level of 23.8 m (78 ft) above MSL

(Southern 2008a).

Another factor affecting impingement and entrainment losses is the percentage of the flow of the
source waterbody past the site that is withdrawn by the station. EPA determined that limiting
withdrawal to 5 percent of the source water body mean flow was technically achievable and
economically practicable and that larger withdrawals may result in greater levels of entrainment
(66 FR 65256). At a normal withdrawal rate of 2.35 m*/s (83 cfs), proposed VEGP Units 3 and 4
would withdraw between 0.9 and 2.2 percent of the river flow during conditions ranging from
average to drought level 3. At the maximum withdrawal rate of 3.65 m®/s (129 cfs) the two new
units would withdraw between 1.5 and 3.4 percent of the total flow of the Savannah River
depending on the drought level in the Savannah River. Thus, the planned design and operation
of the proposed VEGP Units 3 and 4 CWIS meets the standard of withdrawing no greater.than

5 percent of the source water body mean annual flow.
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A fourth factor is the use of design and construction technologies for minimizing impingement
mortality and entrainment if specific conditions exist where the cooling water intake structure is-
located.” EPA indicated (66 FR 65256) that the optimal design for the intake location is to place
the inlet of the CWIS in an area of the source water body away from areas with the potential for
high productivity, where impingement and entrainment of organisms are minimized. As
discussed in Section 2.7.2.1, larval densities are significantly greater in the oxbows of the river,
indicating that these are areas of higher productivity, as opposed to the straighter stretches of
the river, such as in the vicinity of the VEGP site, where the CWIS would be located.

As discussed in Section 4.4.2, Southern has stated in its ER (Southern 2008a) that the intake
canal would be built so that the river flow is almost perpendicular to the intake canal flow.
Southern has also stated that, at the minimum river operating level (23.8 m [78 ft] above MSL),
the flow velocity along the intake canal would be about 3 crm/s (0.1 fps), based on the site
maximum make-up water demand of 3646 L/s (57,784 gpm, 129 cfs) (Southern 2008a). A weir
wall would extend upward approximately 0.3 m (1 ft) from the bottom of the intake canal near
its entrance. This would further serve to reduce entrainment mortality by selecting a portion of
the water column that could move into the intake canal. :

As indicated in Section 2.7.2.3, entrainment monitoring was initiated in March 2008 at the VEGP
Units 1 and 2 CWIS to estimate the species composition and density of ichthyoplankton
entrained by the cooling water withdrawals (Southern 2008d). Background river samples are
being collected with plankton net tows upstream and beyond the influence of the intake in order
to develop site specific background ichthyoplankton values for comparison. The results of this
study will not be available until late 2008. :

Because the data collection is ongoing, the staff analyzed two other assessments conducted in
the vicinity of VEGP Units 3 and 4. The first assessment was summarized in the Final
Environmental Statement (FES) for the licensing of VEGP Units 1 and 2, published in 1985
(NRC 1985). The second assessment was perfomed for the Department of Energy to estimate
the entrainment rates determined for the Savannah River Site facilities that are located across
the river from the VEGP site (Paller et al. 1986; Specht 1987). ‘

The staff's evaluation of entrainment in the Final Environmental Statement (FES) (NRC 1985)
assumed a uniform distribution of drift organisms and a maximum of 2 percent of the river flow
passing through the plant in 1985. The NRC staff determined that under average flow
conditions (292 m*/s [10,300 cfs]) and maximum withdrawal (3.4 m®/s [120 cfs]), the removal
rate would be 1 percent of the drift organisms, for a maximum of 2 percent for both units. The
staff concluded that this would have an insignificant effect on the drift organisms, aquatic
community, and resident fish in the vicinity of VEGP Units 1 and 2 (NRC 1985). A similar
estimate could be applied to entrainment for the proposed VEGP Units 3 and 4 CWIS because
of the similarity in design for the CWISs. The assumption of a uniform distribution can be
compared to data from Paller et al. (1986), which found a uniform distribution of larvae in
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relation to depth in the Savannah River, although egg densities were higher at the bottom of the
water column than they were at the top. Because of the presence of a wier wall in the intake
canal, the assumptions of a uniform distribution of drift organisms and 100 percent mortality of
entrained biota are conservative and appropriate for Units 3 and 4. Based on the surface-water
withdrawals for only VEGP Units 3 and 4 given in Table 5-1, an estimate of 0.9 to 3.4 percent
removal would be appropriate depending on the flow conditions and removal rate.

Studies have been performed that looked at entrainment rates for reactor facilities at the
Savannah River Site. Between 1982 and 1985, ichthyoplankton studies occurred between

rkm 47.2 and 301.1 (RM 29.3 and 187.1) and in intake canals and mouths of three creeks along
the Savannah River Site (Pailer et al. 1986). During these four years, it was estimated that
between 8.3 percent and 12.3 percent of the ichthyoplankton that drifted past the canals were
entrained. However, there are significant differences between the Savannah River Site intakes
and the existing and proposed intakes at the VEGP site. First, the volume of water withdrawn is
greater at the Savannah River Site, 11.2 m*/s (395 cfs) each for K-reactor and L-reactor intakes
at full power (Paller 1992). This is about three times the anticipated water withdrawal rate of the
proposed VEGP Units 3 and 4. Second, the intake velocity at the Savannah River Site intakes
is calculated at 38 cm/s (1.25 ft/s) (McFarlane et al. 1978), which is 2.5 times as great as for the
proposed VEGP Units 3 and 4.

Based on the small percentage of water withdrawn, the design of the cooling intake canal and
structure, the significantly greater larval densities in the oxbows, as opposed to the straighter
part of the river at the location of the VEGP site, the typically high fecundity of most species
inhabiting rivers, and the high natural mortality rates of eggs and larvae, the staff finds that the
impacts to the fish of the Savannah River from entrainment due to the operation of the proposed
VEGP Units 3 and 4 would be minor.

As indicated in Section 2.7.2.3, impingement studies are currently being conducted at the VEGP
Units 1 and 2 intake structures to qualitatively identify and enumerate fish impingement rates.
Impingement monitoring was initiated in March of 2008 at the VEGP Units 1 and 2 and is
anticipated to continue for a year. The study consists of sampling for two 12-hour sampling
periods (night and day) every two weeks. One hundred percent of the material washed from the
intake screens over one full day is examined. Preliminary results based on 6 days of sampling
of the impingement monitoring program for VEGP Units 1 and 2 collected a total of 25 aquatic
organisms, representing 15 species in 9 taxonomic families. The rate of impingement from this
small sample is approximately four aquatic organisms per day for the combined operation of
both units (Southern 2008c).

In addition, a site visit to the VEGP Units 1 and 2 on March 8, 2007 included an investigation of
the VEGP intake and involved an examination of the traveling screens, the screen wash system,
the debris trough that collects and channels debris washed from the screens, and the collection
debris basket as documented in a trip report (NRC 2007a). Southern staff indicated that the
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screen wash collection basket had been cleaned about 2-3 times each of the past two years
and no fish were seen. Section 4.1, entitled Unusual or Important Environmental Events, of the
VEGP Units 1 and 2 Environmental Protection Plan, Appendix B to VEGP Units 1 and 2
operating licenses NPF 68 and NPF 81, requires NRC notification of any unusual environmental
events, citing specifically fish kills or impingement events at the plant. To date, no such report
has been submitted for VEGP Units 1 and 2.

Based on the planned low-through-screen intake velocity, the use of closed-cycle cooling, the
design of the intake canal, and the preliminary data from the impingement study-at VEGP Units
1 and 2, the staff concludes that impacts from impingement of fish for the proposed VEGP Units
3 and 4 would be minor.

5.4.2.3 Aquatic Thermal Impacts

The effluent discharge from the proposed VEGP Units 3 and 4 would be directly into the
Savannah River. Section 5.3.3.1 discusses the location and design of the discharge piping. It
also discusses the results of the staff's thermal impact assessment using the CORMIX model to
estimate the size and temperature of the thermal plume from the existing VEGP Units 1 and 2
as well as the proposed VEGP Units 3 and 4. Assuming conservative river conditions

(e.g., minimum river temperatures, maximum discharge temperatures), the maximum width of
the curved 2.8°C (5°F) isotherm is 4.6 m (15 ft). At the location of the discharge outfall, the river
is approximately 95.1 m (312 ft) wide at Drought Level 3 flow rate. The maximum distance that
the 2.8°C (5°F) above ambient isotherm was estimated to occur was 29.6 m (97 ft) downstream
of the outfall pipe. Under average flow conditions, the plume is significantly smaller. Based on
the calculations, the staff has determined that the size of the thermal plume from the proposed
effluent discharge is small in comparison to the width of the Savannah River at the VEGP site
(see Figure 5-1). The location and design of the discharge would not impede fish passage up
and down the river. Fish and other organisms in the river would likely avoid the elevated
temperatures. They can move through this part of the river unencumbered by any structures or
physical features that would retain them in the plume.

Another factor related to thermal discharges that may affect aquatic biota is cold shock. Cold
shock occurs when aquatic organisms that have been acclimated to warm water, such as fish in
a power plant’s discharge canal, are exposed to a sudden temperature decrease. This
sometimes occurs when single-unit power plants shut down suddenly in winter. Cold shock
mortalities at U.S. nuclear power plants are relatively rare and typically involve small numbers of
fish (NRC 1996). It is less likely to occur at a multiple-unit plant, because the temperature
decrease from shutting down one unit is moderated by the heated discharge from the units that
continue to operate. It also is less of a factor when the diséhafge is to a river where the volume
of the discharge in comparison to the flow of the river is very small, as is the case at the

VEGP site. '
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Neither Asiatic clams (Corbicula fluminea), nor any other invasive species has been observed to
have increased in numbers in the vicinity of the thermal plume operated by VEGP Units 1 and 2. -
Therefore, no large growths of invasive nuisance organisms are anticipated from the thermal
plume for the proposed units.

Based on this analysis of the potential for thermal impacts to the aquatic ecosystem of the
Savannah River, the staff has reviewed the impacts to the aquatic environment in the vicinity of
the site. The staff concludes that the impacts to aquatic organisms from thermal discharges
from the proposed VEGP Units 3 and 4 would be minor.

54.24 Chemical Impacts

Another discharge-related impact involves the chemical treatment of the cooling water. The ER
indicates that chemicals, including biocides, would be added to the cooling tower basins to
control scaling, corrosion and solids (Southern 2008a). Biocides would not be injected at the
intake structure (NRC 2007b). Biofouling would be controlled using chlorination and/or other
treatment methods in the cooling water system cooling tower basin. This decision was based
on the operational experience of the existing VEGP Units 1 and 2 intake structure. The
biofouling control in the make-up water pipeline is handled by maintaining an appropriate
velocity to prevent the attachment of the biofouling species of concern to the piping (Southern
2007a).

Operation of the cooling towers would be based on four cycles of concentration, which means
that the total dissolved solids in the make-up water would be concentrated four times before
being discharged. Thus, the levels of solids and organics in the cooling tower blowdown would
be approximately four times higher than ambient or upstream concentrations. The CWS
chemical treatment would be similar to that for the existing units. The final plant discharge from
the proposed VEGP Units 3 and 4 would be composed of circulating and service water
blowdown and other site wastewater streams, including sanitary waste, miscellaneous low-
volume waste, and treated liquid radwaste (Southern 2008a). Blowdown from the cooling -
towers would be discharged to a common blowdown sump to provide retention time for settling
of solids or to be treated, if required to remove biocide residuals before the water is discharged
to the river (Southern 2008a). Calculations performed by Southern and confirmed by the staff
(Section 5.3.3.1) give an estimated in-river dilution factor of 60 to 120 during periods of average
Savannah River discharge, depending on the time of the year and river flow rate. The dilution
rate calculated by the staff under more conservative conditions for the edge of the 2.8°C (5°F)
above ambient isotherm was 10, as discussed in Section 5.3.3.1.

Table 5-4 provides a list of the water treatment chemicals, their use, the concentration that is
anticipated to be discharged from proposed VEGP Units 3 and 4, and the toxicity data from the
Material Safety Data Sheets for each of the chemicals that will be discharged to the Savannah
River. This list is the same as those present in the final discharge for VEGP Units 1 and 2.
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Table 5-4. Chemical discharges to the Savannah River from Proposed VEGP Units 3 and 4 l

Concentration at
Chemical® Use® Discharge Point® Toxicity™

Nalco Sure-Cool 1336 Corrosion control for yellow metals 2 ppm 23.7 ppm LC50(c) |
(hazardous substance - : .
sodium tolytriazole)

Nalco 3DT177 (polymer) Corrosion control for mild steel 10-11 ppm > 5000 ppm LC50 for
(hazardous substance - ' inland silverside
phosphoric acid) (Minidia beryllina)
Nalco 3DT190 (polymer) Dispersant 6-7 ppm 948 ppm LC50 for
. fathead minnow
(Pimephales promelas)
. with similar product
Nalco 7905 Dechilorination agent 25% excess to halogen No toxicity studies have
(hazardous substance - radical, so max is been conducted. This
ammonium bisulfite) (0.75 ppm x 0.25) = product’is not a sensitizer
: : - 0.1875 ppm or listed as a carcinogen.
Oxidizing biocide as either Control algae and general Neutralized prior to Not applicable
+ Liquid sodium hypochlorite biofouling (Asiatic clams) — Twice discharge —
« Liquid sodium bromide per week to achieve 0.2-0.75 ppm Concentration
activated with sodium free available oxidant and effectively is zero.
hypochlorite continuously over a period of 120
- Stabilized bromine hours at 0.5 ppm free available
oxidant to control Asiatic clams
Sodium hypochlorite (liquid)  Sanitary waste disinfection Unknown (held in Not applicable

325,000 gallon
wastewater retention
basin prior to discharge
so that no chlorine
residual remains in the
final effluent).

(a) NRC 2007d
(b) Southern 2007¢
(c) LC50 — Lethal Concentration 50 is the concentration of a chemical that kills 50% of the sample population.

These chemicals include those that are used in the cooling towers, the heat exchangers, cooling
systems, and sewage treatment. The concentrations in the discharge are significantly lower
than the LC50 (the concentration that kills 50% of the sample population) obtained from the
Material Safety Data Sheets (Southern 2007¢c). The water flow from the Savannah River would
further difute the concentration of these chemicals. '

The use of chemicals in the existing VEGP Units 1 and 2 is regulated by the GDNR, as set forth
in an NPDES permit, which is granted by. The chemical concentrations at the outfall for the
existing units would meet the NPDES limits (Southern 2008a). No impacts to the aquatic
ecology of the Savannah River from these chemicals have been observed. Southern would be
required to obtain an NPDES permit from GDNR prior to operation of VEGP Units 3 and 4. The
NPDES permit will specify discharge limits for the various water treatment chemicals that are
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protective of the aquatic environment. The staff has determined that the impacts from the
chemical discharges to the Savannah River would be minimal.

5.4.2.5 Physical Impacts from Discharge

Some localized bottom scouring is anticipated in the immediate vicinity of the end of the
discharge pipe (Southern 2008a). A bathymetric study (Southern 2008a) demonstrated that
there was a 0.9- to 1.5-m- (3- to 5-ft)-deep trough immediately downstream of the existing
VEGP Units 1 and 2 discharge structure, which is presumed to have been caused by the
discharge scouring the river bottom. The bathymetric study shows no evidence of this
depression 22.9 m (75 ft) further downstream; thus indicating that the scouring is restricted to
asmall area. Southern assumed that the extent of bottom scouring associated with the
operation of the new discharge would be similar to that for the existing units, resulting in an area
of several hundred square feet that is unsuitable for benthic organisms such as larval aquatic
insects or mussels (Southern 2008a). Southern has committed to the placement of rip-rap
around the discharge point to reduce potential erosion from the discharge jet pipe (Southern
2008a). This would result in impacts to a very small fraction of the entire benthic habitat of the
Savannah River, thus there would be a minimal, if any, impact on benthic organisms.

Based on this analysis of the potential for physical impacts to the aquatic ecosystem from the
discharge of cooling water to the Savannah River, the staff reviewed the impacts to the aquatic
environment in the vicinity of the site. The staff concludes that the physical impacts from
thermal discharges from the proposed VEGP Units 3 and 4 would be minor.

5.4.2.6 State-Listed Species

Two Georgia State-listed species occur in the vicinity of the VEGP site. The robust redhorse
(Moxostoma robustum) is found in the Savannah River. Spawning areas for this species have
only been reported upstream of the VEGP site. The nearest known spawning area is at rkm
284 (RM 176) located about rkm 40 (25 RM) upstream of the VEGP site (Grabowski and Isely
2007). The description of the spawning area (a mid-channel gravel bar) discussed in Section
2.7.2.1 does not fit the description of the river bottom adjacent to the VEGP site. The eggs of
the robust redhorse develop within the gravel and the larval fish remain there for approximately
7 days after hatching. The adults are observed to stay primarily within the main channel as they
move upstream or downstream. High-water events were the only times that radio-tagged fish
were located outside the main river channel (Grabowski and Isely 2006). As a result, the
potential for impact to the State Listed robust redhorse from entrainment, impingement, and
thermal or chemical discharges would be minor.
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The Georgia state endangered Atlantic pigtoe mussel (Fusconaia masoni), tentatively identified
in surveys by the USFWS (The Catena Group 2007) as being in the Savannah River, were
located at a considerable distance upstream of the VEGP site (84 rkms (52 RMs) and thus,
would not be adversely affected by operational activities at the VEGP site.

The Savannah darter (Etheostoma fricksium), a Georgia species of concern with no legal
protected status may at times enter the Savannah River; however, its preferred habitat is
shallow creeks such as Beaverdam Creek. As a result, it is unlikely to be affected by operation
of VEGP Units 3 and 4.

Nine South Carolina mussel species of concern are known to occur in the Savannah River near
the VEGP site (Table 2-9). Potential impacts during operations could include entrainment of
glochidia (larval form), entrainment or impingement of the host fish larvae, and impact to
individuals that are in the discharge plume from thermal discharges or chemicals. A portion of
the glochidia along the stretch of the Savannah River near the VEGP site may be entrained
along with river water into the Units 3 and 4 intake structure. However, the glochidia of most
freshwater mussels are obligate parasites of fish, and once they attach to the gills or fins of a
fish they are less susceptible to the impacts of entrainment. As discussed in Section 5.3.3.1,
the thermal plume encompasses a small part of the river. Thus, the area of impact for thermal
or chemical discharges in the cooling water to any mussels in the vicinity of the intake is small in
comparison to the remainder of the river. The staff has determined that the impacts to the
mussels in the vicinity of the VEGP site as a result of entrainment, and of chemical and thermal
discharges would be minor.

5.4.2.7 Transmission Line Right-of-Way Maintenance Activities

Maintenance activities along the Thomson-Vogtle 500-kV transmission project could lead to
periodic temporary impacts on the waterways being crossed. However, it is assumed that the
same vegetation management practices currently employed by GPC for the existing VEGP
Units 1 and 2 facility transmission line rights-of-way would be applied to the proposed new
500-kV Thomson-Vogtle transmission line right-of-way (Southern 2008a). GPC practices and
procedures were developed to prevent impacts to surface waters and wetlands, so that impacts
to aquatic ecosystems from operation and maintenance of transmission lines would be small.
GPC's Routine Line Maintenance Procedures call for GPC personnel to check transmission line
rights-of-way at least three times a year for encroachment, erosion problems or evidence of
unauthorized logging or construction activity adjacent to the transmission lines. Identifying and
correcting these problems would benefit aquatic communities in down-gradient streams and
wetlands. GPC has also directed its maintenance crews to avoid environmentally sensitive
areas, including spawning areas and endangered species habitats (Southern 2008a). However,
no Federal or State-listed aquatic organisms are anticipated to be in the transmission line rights-
of-way, thus there are no impacts anticipated to important aquatic species. The staff concludes
that the impacts of transmission line right-of-way maintenance activities on aquatic resources
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would not adversely impact aquatic ecosystems and that no mitigation beyond that described
above is warranted.

5.4.2.8 Aquatic Monitoring During Operation

Southern does not plan to perform any formal monitoring of the aquatic ecosystems during
operations. Its basis for this decision is that “...the operation of the new intake and discharge
structures would have small impacts on the water quantity or quality” (Southern 2007b).

5429 Summary of Aquatic Impacts

Based on a number of factors given in Section 5.4.2.2, including the use of a closed-cycle
cooling system and an intake with a design velocity through the screens of less than 15 cm/s
(0.5 ft/s), the staff concludes that impacts on aquatic ecosystems due to impingement and
entrainment would likely be minor.

The staff concludes that the impacts to the aquatic ecosystem from the thermal discharge from
proposed VEGP Units 3 and 4 are also likely to be minor based on the size of the thermal plume
in relationship to the size of the Savannah River. The staff concludes that the chemical impacts
from the discharge would be minor based on the dilution factors and experience with VEGP
Units 1 and 2. The staff also concludes that the physical impacts of the discharge would be
minor based on experience with the existing units and Southern’s commitment to place rip-rap
around the discharge point to reduce potential erosion from the discharge pipe. Impacts of
transmission line right-of-way maintenance activities on aquatic ecosystems would also be
minor.

For additional conservatism, the staff also considered the impacts to aquatic biota in the
Savannah River at two river flow rates below the Drought Level 3 values analyzed above. Even
assuming river flows of 3000 cfs and 2000 cfs, rather than the Drought Level 3 case of 3800 cfs
river flow, the percentage of water withdrawn based on the maximum withdrawal rate from the
Savannah River due to the operation of VEGP Units 3 and 4 would be 4.3% at 3000 cfs and
6.5% at 2000 cfs.

At river flows of 3000 and 2000 cfs, the river stage and available habitat for aquatic organisms
would be reduced, which would concentrate aquatic biota populations, and through-screen
velocities at the intake would increase, likely resulting in some minimal increase in impingement.
The lower flows of 3000 and 2000 cfs would result in an increased fraction of water flowing past
the site being drawn into the cooling water system. Accordingly, entrainment would increase
proportionately for both the 3000 and 2000 cfs river flow cases. However, both the increased
percentage of organisms entrained and the possible increase in impingement mortality are
unlikely to have any persistent long term impacts on populations in the river, because the low
flow conditions would likely be temporary and the characteristics of the river in the vicinity of the
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site are not biologically unique. Because of the small amount of water discharged in relation to
the river flow and the resulting dilution of the discharge plume, the effects on aquatic biota in the
river from the thermal and chemical discharges from VEGP Units 3 and 4 at the 3000 and 2000
cfs river flow rates, even at maximum withdrawal rates, would not result in impacts to aquatic
biota that are significantly different from those analyzed for VEGP operation at Drought Level 3.

Following publication of the draft EIS, Southern advised the NRC staff (Southern 2007f) of
updates to its original analysis based on changes in flow rates between Revision 15 and
Revision 16 of the AP1000 DCD. These changes included revised, increased estimates of
evaporative loss and make-up flow. The maxnmum surface water W|thdrawal for Vogtle Units 3
and 4 would increase by approximately 0.21 m%s (7 5 cfs).

The staff evaluated the effect of this change on the staff's analysis presented above, which uses
the DCD Revision 15 surface water withdrawal values currently in Southern’s ER (Southern
2008a). The staff determined that this change would result in an increase in the maximum
withdrawal from approximately 3.4 percent in the present analysis to 3.6 percent of the river flow
at Drought Level 3. Similarly, at a river flow rate of 3000 cfs, the revised maximum withdrawal
rate would be 4.5 percent, and for 2000 cfs it would be 6.8 percent. Accordingly, because the
changes identified by Southern would result in only a minor increase in consumptive water use
under Drought Level 3 conditions — with only minor increases expected in the entrainment and
impingement rates, the size of the thermal plume, and chemical impacts — and because the
impact level analyzed for the Revision 15 values was not near a known impact threshold, the
staff determined that these changes would not adversely affect the aquatic community
inhabiting the Savannah River. Furthermore, even under low flow conditions of 3000 and 2000
cfs, the increased withdrawals identified by Southern in Revision 16 would result in sufficiently
-small increases in maximum water withdrawal and in associated thermal and chemical impacts,
that it similarly would not alter the staff's impact assessment.:

Therefore, the staff determined that neither the low flows of 3000 and 2000 cfs, nor the potential
increased surface water withdrawals associated with Revision 16 of the AP1000 DCD, would
affect the staff's conclusion that impacts to aquatic biota from operatlon of proposed Units 3 and
4 would be minor.

Therefore, the staff concludes that the overall impact on aquatic resources of operating the
proposed VEGP Units 3 and 4 and the new transmission line would be SMALL and that no
mitigation beyond that described above is warranted.
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5.4.3 Federally Listed Species
5.4.3.1 .Terrestrial Species
The VEGP Site

No Federally listed threatened and endangered species are known to occur at the VEGP site,
with the exception of the American alligator (Alligator mississippiensis). There are no areas
designated as critical habitat for threatened and endangered species in the vicinity of the
VEGP site.

The American alligator is classified as “threatened based on the snmllanty of appearance” to the
American crocodile (52 FR 21059). The alligator is no longer biologically imperiled in Georgia.
Alligators appear to be relatively common in the Savannah River near the VEGP site and
currently occur onsite. The alligator population near the VEGP site is not expected to be
adversely affected by operation of VEGP Units 3 and 4.

The wood stork (Mycteria americana) has been seen within 3.2 km (2 mi) of the VEGP site in
the Savannah River Swamp. However, the closest wood stork colony is about 45 km (27 mi)
from the site. The wood stork may occasionally use suitable habitat on the VEGP site for -
foraging or could use it for roosting. However, this species is highly mobile, and any impacts
associated with the operation of Units 3 and 4 on the VEGP site would be negligible.

‘The red-cockaded woodpecker (Picoides borealis), relict trillium (Trillium reliquum), and the
flatwoods salamander (Ambystoma cingulatum) are not known to occur within 16 km (10 mi) of
the VEGP site. Though suitable habitat may exist for these species on the VEGP site, this
habitat is not likely to be affected by operation activities. It is unlikely there is suitable habitat for
the smooth coneflower (Echinacea laevigata) and Canby’s dropwort (Oxypolis canbyi) onsite.
Therefore, there are no anticipated impacts on these species associated with operation of the
proposed VEGP Units 3 and 4.

Operation of VEGP Units 3 and 4 would have minimal impacts on the red-cockaded
woodpecker, wood stork, relict trillium, smooth coneflower, Canby’s dropwort, American
alligator, or the flatwoods salamander. Based on this review, the staff concluded the impacts on
terrestrial Federally listed threatened and endangered species from operation of the proposed
VEGP Units 3 and 4 would be SMALL, and no mitigation is warranted.

Proposed 500-kV Transmission Line

The exact route of the proposed 500-kV transmission line has not yet been determined.
However, the proposed transmission line would be located within the RDC. Routing alternatives
within this right-of-way are currently being evaluated by GPC and Southern (GPC 2007). No
Federally listed species have been documented to occur within the RDC. Populations of
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Canby’s dropwort and Georgia aster are within 16 km (10 mi) of the RDC. The wood stork,
red-cockaded woodpecker, relict trillium, smooth coneflower, and flatwoods salamander are not |
known to occur within 16 km (10 mi) of RDC, but have the potential to occur in counties that

may be crossed by the transmission line. GPC maintenance practices include identifying all
red-cockaded woodpecker colony areas within 3.2 km (2 mi) of maintenance work around the
activity areas during non-breeding periods. GPC maintenance practices include identifying all
active nesting wood stork colony locations in the State with a focus on the rookeries that are
within 1.6 km (1 mi) of a transmission line. In areas within 230 m (750 ft) of an active rookery,
GPC conducts mowing during the non-nesting season (Southern 2007a).

Based on Southern’s past performance and established maintenance practices and procedures,
the staff has determined the impacts to Federally listed species would be SMALL. Any additional
mitigative actions or BMPs would be dependent on the species, exact location and nature of the |
environmental impacts associated with operation of the transmission line right-of-way.

5.4.3.2  Aquatic Federally Listed Species

This section describes the potential impacts that operation of the proposed VEGP Units 3 and 4
could have on the shortnose sturgeon (Acipenser brevirostrum), the only Federally listed aquatic
species occurring in the vicinity of the VEGP site. This species was identified through
correspondence with the National Marine Fisheries Service (NMFS) (NMFS 2006). A Biological
Assessment describing the staff’s findings was prepared and sent to the National Oceanic and
Atmospheric Administration (NOAA) under Section 7 of the Endangered Species Act. Impacts
to shortnose sturgeon could occur as a result of entrainment, impingement, thermat discharges,
or chemical discharges. '

As discussed in Section 2.7.2.2, shortnose sturgeon are known to be in the Savannah River in
the vicinity of the site. Suspected spawning grounds are located downstream of the VEGP site
at rkm 179 to 190 (RM 111 to 120) (Hall et al. 1991) and rkm 208 to 228 (RM 129 to 142)
(Collins and Smith 1993), or upstream of the site at rkm 275 to 278 (RM 171 to 173) (Hall et al.
1991). Twelve larval shortnose sturgeon were collected in the vicinity of the Savannah River
Site during ichthyoplankton surveys conducted between 1982 and 1985 (Palier et al. 1986),
indicating that they are present in the Savannah River adjacent to the VEGP site. However, the
only shortnose sturgeon eggs or larvae that potentially could be subject to entrainment at the
VEGP Units 3 and 4 intake are those from the upstream spawning location.

Because sturgeon eggs are demersal, and adhere to hard substrate such as rocks or
submerged logs (Dadswell et al. 1984), they are less likely to be entrained into the cooling water
system than eggs of other species. In addition, as discussed in Section 2.7.2.2, larvae and
early juveniles tend to initially stay near the bottom and seek cover. NMFS (1998) reported that
larvae collected in rivers were found in the deepest water, usually within the channel (NMFS
1998). These larvae would be less likely to enter the intake canal and become entrained.
Collins et al. (2002) indicates the nursery habitat for juvenile shortnose sturgeon in the
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Savannah River is in the lower river approximately from rkm 31.5 to 47.5 (RM 19.57 to 29.52),
well distant from the VEGP site.

The design and operation of the CWIS (as discussed in Section 5.4.2.2) including the low-
through-screen intake velocity, are not likely to adversely impact shortnose sturgeon. The area
affected by thermal discharge is small in comparison to the width of the Savannah River at the
VEGP site, thus not providing a barrier to the up- or down-river migration of shortnose sturgeon.
In addition, the quantities of chemicals to be discharged into the Savannah River from proposed
VEGP Units 3 and 4 are of low enough concentration and would be significantly diluted so as to
not cause an adverse impact to nearby sturgeon.

No impacts are anticipated to the shortnose sturgeon from maintenance of the transmission
lines, because the lines do not cross the Savannah River. Consequently, operation of the
proposed VEGP Units 3 and 4 is not likely to adversely affect the shortnose sturgeon. The
impacts to the sturgeon would be considered SMALL and there is no need for additional
mitigation. :

For reasons described in Section 5.4.2.9, even under conditions of lower river flow (3000 cfs or
2000 cfs) than was analyzed for Drought Level 3 (3800 cfs), the staff does not foresee long term
adverse impacts to the Savannah River shortnose sturgeon population due to VEGP water

~withdrawals. It is unlikely that the lower river flows would result in increased sturgeon mortality
due to impingement or thermal or chemical discharges. The low river flows could marginally
increase the loss of sturgeon larvae produced upstream of VEGP due to increased entrainment
and could affect the suspected downstream spawning area by further reducing the already low
river flows. However, as noted in Section 5.4.2.9, such low flow conditions are expected to be
only temporary and flows in the river could be increased during the spawning period. The staff
does not anticipate adverse impacts in connection with potential small increases in river
withdrawals associated with Revision 16 of the AP1000 DCD. The changes in water use and
effluent discharge values associated with Revision 16 would be small in proportion to those
already analyzed. Accordingly, impacts to shortnose sturgeon should not significantly differ .
from those described above. ~ '

5.5 Socioeconomic Impacts

The socioeconomic impacts from operating two new Westinghouse AP1000 reactors at the
VEGP site and from the activities and demands of the operating workforce on the surrounding
region include the potential impacts on individual communities, the surrounding region, and
minority and low-income populations. Unless otherwise specified, the primary source for
information in this section is provided by Southern’s ER (Southern 2008a).
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5.5.1 Physical lmpacts

Potential physical impacts include noise, odors, exhausts, thermal emissions, and visual
intrusions. The NRC staff believes these impacts would be mitigated through operations of the
facility in accordance with all applicable Federal, State, and local environmental regulations and
therefore would not significantly affect the region surrounding VEGP. The following sections
assess the potential operations-related physical impacts of two new units on specific segments
of the population, the plant, and nearby communities. -

5.5.1.1 Workers and the Local Public

There are no residential areas located within the site boundary. The area within 16 km (10 mi)
of the VEGP site is predominately rural and characterized by agricultural and forested land, with
only 3500 residents (see Section 2.8.1 of this EIS). No significant industrial or commercial
facilities other than VEGP exist or are planned for this area.

Burke County is part of the Augusta-Aiken Interstate Air Quality Control Region, which is

classified as in attainment with all National Ambient Air Quality Standards (NAAQS)®

(40 CFR 81.114). Once the two new reactors have begun operation, they would not produce

any known air pollutant, except for (1) the periodic testing and operation of VEGP’s standby

diesel generators and auxiliary power systems, (2) commuter vehicle dust and exhaust,

(3) odors from operations, and (4) operations-based noise. Certificates to operate the diesel
generators require that air emissions comply with all applicable regulations and the staff expects
the impact of the operations of the proposed VEGP Units 3 and 4 on air quality would be small.
Access road maintenance and speed limit enforcement would reduce the amount of dust
generated by the commuting workforce. Southern uses a staggered shift schedule for its
operations workforce, which also helps mitigate the effects of vehicle exhaust. During normal |
plant operation, the new units would not use chemicals in amounts that would generate odors
exceeding Federal and State limits. Southern plans to use BMPs to control the odors emitted by |
chemicals and other sources during routine outages and therefore the staff believes the addition
of two new reactors to the site would have only a SMALL impact on workers and the local public |
and would not require additional mitigation. Air-quality impacts of plant operation are discussed

in more detail in Section 5.2 of this EIS.

The proposed VEGP Units 3 and 4 would produce noise from the operation of pumps,
transformers, turbines, generators, and switchyard equipment. The noise levels would be
controlled in accordance with applicable local regulations. Most equipment would be located
inside structures, reducing the outdoor noise level. Southern would use single natural draft
cooling towers for each Westinghouse AP1000 reactor at the VEGP site to remove excess heat

(a) Areas of the United States having air quality as good as or better than the NAAQS are designated by
the U.S. Environmental Protection Agency (EPA) as “attainment areas.”
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from the CWS. Natural and mechanical draft cooling towers emit broadband noise, which
Southern expects to be greater than background levels. Noise levels below 60 to 65 dBA are
not considered to be significant because these levels are not sufficient to cause hearing loss
(NRC 1996). Ambient noise heard by recreational users on the Savannah River or nearby
Yuchi Wildlife Management Area (WMA) under normal conditions includes some noise from the
operation of VEGP Units 1 and 2. The maximum sound level generated by the operation of the
proposed VEGP Units 3 and 4 at the site boundary would be approximately 30 to 40 dBA and
would not affect the usage of nearby recreational areas and would not require mitigation.
Therefore, the staff determined the noise-related effect on workers, residents, and recreational
users of nearby areas would be SMALL and no mitigation would be required.

5.5.1.2 Buildings

Operations activities would not affect offsite buildings. Except for VEGP site structures, no
other industrial, c